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PROLEGOMENA TO A THEORY OF ORGANIZATION

v

Oskar Morgenstern

Summary: This is the first two parts of the proposed
manuscript. The ultimate form of a theory of organiza—
tion will undoubtedly be highly mathematical, but the
ground work must be laid in careful description, which,
since 1t precedes the theory, is qualitative and
approximate in nature.

A framework 1is discussed within which to make these
inltial descriptive analyses of organizations. The
framework deals solely with the centrally directed
organizations. Thils 1s analyzed in terms of inner and
outer activities, the delegation and arrangement of

competences (a neutral word introduced to avoid such
terms as "organs"), and the systems of signaling.
Game—theoretic ideas are drawn upon considerably. There
is also some discusslion within the proposed framework
of the concepts of learning, input-output, costs and
size of organizations.
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PROLEGOMENA TO A THEORY OF ORGANIZATION

Oskar Morgenstern

PART I — INTRODUCTION

Organization and the Eeconomic Problem

Lately a great deal of interest has been aroused in prob-—
lems of military lggistics. This is the sclence or science—
to-be that announces the principles, and helps to develop the
methods, for determining the needs in personnel and materiel
in order to provide for a campaign, a whole war, or merely for
the equipment of a single ship or company. For each of these
purposes men and materiel have to be assembled in precige
quantities and places; sequences of operations have to be carried
out in certain order, and there exist various ways in which
the aims can be accomplished. Among the different possibilities
there may be an optimum procedure. There are also costs
invoived. Furthermore, the requirements, once they have been
established, have to be spelled out ultimately in greatest
detall down to the last bolts and nuts and spare parts that must
fit all the utensiis used and are subject to spollage and wear.
Arrangements must be made for continuous support of the opera—
tions, if necessary.

These tasks are very similar to, 1f not identical with,

those occurring in business where usually continuous production
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and sales are to be performed. The dissimilarity lies at least
in the vastly greater scope of military operations. This may
indeed produce a qualitative difference and require new methods
for description and analysis. Besides, there exists no theory
whatever describing the infinitely simpler problems of business
logistics.

Whether it be a strictly economie or a military logistics
phenomenon, there 1s for both the common need to organlize men
and to assemble material in order to carry out operations with
them in some determined order. There are also objective, tech-
nical factors invoived which impose restraints upon these opera—
tions. Among these may be some unalterable rules of a purély
social nature; they shall be counted among the technical fac—

tors when they are not standards of behavior (as understood in

the Theory 6f Games) that arise from the acts of men within a

given framework. The practical infinity of variations of orga—
nizational set—ups which 1s encountered in the social world
requires that particular stress be placed upon the descriptive

approach to the problem, before formulating a theory of organi—

gation. Economics, logistics, sociology would all be greatly
heiped if the simplest principles of organization were well
understood and could be consciously applied to concrete tasks.
The preparatory descriptive work would be facilitated if a firm

conceptual basls could be usea. Because of the close inter—

B e T 4._‘. e e o e e i

Taotion ‘and’ ‘iltomtidn Zr deleriycion and” the fomtion of aj

tion and alteruation of desorigels
hgtion m i

P . A < ._-...i-.-. — Aﬂ»‘rm_g

proper conceptual background, these two can” progress only gridually

and in halting steps.
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There exists, of course, a field of common-sense observa—
tion (quite apart from a vast literature and the accounts in
history) which serves as an adequate preliminary basis for first
abstractions. These are exceedingly difficult to make, as must
be clear to anyone who has ever tried merely to state what goes
on in a city as New York, in a university 5& a large corpora—
tlion, not to mention the national capital. Long detalled accounts
are possible in each case, as complex as the situations they
deseribe (and often done best by novelists), or soclological des—
criptions can be rendered. These are often given in terms of
complicated, mostly classificatory terminologies that have not
contributed decisively to the evolvement of a theory.
In looking for a theory of a fleld for which none exists,
or which is to replace an inadequate one, it is necessary to
form some 1deas about the properties of the theory—to~be. The

mailn feature 1s that a theory of organization must be quantitative

since any organization (as here understood of Part II) allows
for varlations in its set-up and also in its results. These may
be, for the most, conceived of as input—output relations, although

they are more than that. In the former .case, the similarity to

I j PN ot .___,._4_ R | _“...____._..__-

aoma;aspeots of'econoniq organizaiions is apparentA The suc-

—x-"'r ..‘_.._ e [P W -

cess or failure of an organization, its superiority or inferiority

to others of the same type, the identical purpose, or conflict
with those who attempt something similar, calls for description
of 1ts various states by means of numbers. Yet these numerical
expressions need not be of a simple nature, readily accessible

intuitively. Complicated arrangements for the ordering of the
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different states of one and the same organization are theores:
tically possible. Recalling the difficulties of assigning
numbers for economic set-ups and their different successes and
failures (ef. the discussions about the measurement of utility),
it seems high;y improbable that a quantitatfbe theory of orga—
nization where the difficulties are vastly greater is in easy
reach.

However, even 1f the precise nature of a quantitative theary
cannot be imagined, its, qualitative approximation should never-—
theless aim at an operational significance of whatever ingights
can be gained, and at the expression of suceess and failure of
an organization, though exact measurements are entirely out of our
reach.

Work in the field of the theory of organization will for
a long time have to be essentially phenomenological. This should
be clearly understood because it will influence greatly the
nature of the empirical work that has to be done on sueh a large
scale in this field. But even the phenomenological theory will
ultimately have to be mathematical; but it is not to be foreseen
before the theory actually is established, what its mathematical
character will be like. An idea of this can be formed by look~
ing at the mathematical structure of the theory of games, which
deals with many aspects of organizations and their properties.
The interaction of individual organizations will, as a rule,
correspond to games of strategy. But there is a need to inves—
tigate phenomena within individual, centrally controlled orga—

nizations that are, as yet, not dealt with explicitly by the
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theory of games. In other respects that theory has gone fur—
ther; e.g., in showing how and when persons-—or equivalent
individual organizations—may act in cooperation with each other
and to indicate when and why the bonds tying them together may
sometimes be stronger or weaker. It also shows the extraordinary
delicacy and complication of the set-ups in which society may
arrange its affairs. Examples wlll clarify thils point later
(ef. Part V).

The study of "organization" in economics—apart from the

theory of games—has developed in three directions: (a) the

" meaning the eco—

discussion of economic "systems" or "orders,
nomic organization of soclety through "free enterprise,”" "social-
iem," "corporationism,” etc; (b) the investigation of the opera—
tion of individual firms or éonglamerations of firms imbedded
in systems of the type (a); and (e¢) central authorities and
"institutions," such as Central Banks, Treasuries, etc.
Discussions of organizations of the type {a) have in the
absence of guidance by rigorous theory tended to be historical,
mixed with philosophical interpretation and evaluation. Because
of the great difficulty in getting hold of the basic faets in
this flield and the lack of methods useful in the descriptions,
the type and amount of information has not greatly changed.
Analysés according to (b) attempt to show: (1) what happens to
an organization (e.g., a firm) as a whole in various situations
of particular markets under different behavior vis-—a-vis other

economic foreces and units, and (2) what the input—output rela-—

-
tions are for such an organization if varlations in inputs or
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outputs are made, and the efficiency of the set-up is measured
thereby.l But neither gives any indications for determining
the inner workings of an economic organization as a firm; e.g.,
in the sense of éhowing the distribution of authority, the memory
of the institution, the recruiting of the ieaders, ete. These
obviously all influence the outcome to some exf;nt. Economics
thus far has therefore only discussed some of the alleged sum—
mary properties of these organizations and of the factors deter—
mining their success, and there i3 a declided intereat in study-
ing the wider range of questions. Since economics, imperfect as
it is, constitutes the most advanced of the soclal sclences, the
contribution it can make toward formulating the characteristics
of a future theory of organizatlion should not be overlooked even
though 1t may deal only with a very limited aspect of organization,
Consider, for example, the minimizing of costs as strictly
equivalent to the maximizing of profit, or in a more restricted
field, of input and output in physical units. 1In such a state-
ment at least one hidden assumptlon 1s made about organization.
It 1s that a rigorously given organization 1s to be considered
only when it migﬁéube the case that the same input 1s handled
in a variety of organizational forms or set-ups (operations)
without affecting the real (physical) costs or inputs. Such
variations would be due to or equivalent to, different organi-
zational arrangeméhfs. The sequence of work with the same tools

the rhythm of work, the distribution of the flows of raw

1 Assuming, for the time being, that (2) i1s independent of (1),
which 18 the case only under severely limiting conditions not
generally made explicit.
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materials, etc., may all come under this heading. Work gangs
can be put together in many ways, each producing a different

rrosul%~wit§outwanx;chanse 45, input - It. 15 interesting to note

-f—-—-—-.—
ﬂ%hnt Adam Smith'lhillgstrttionaﬁg the advantagel of_ the,

?'n—mavm::'—"‘ v, y R N

division of labor ralls 1nto this category. There pins are pro-

.duced in two different manners: first, each worker produces an
entire pin; then eéch performs only some function which formerly
had to be performed by every one of them. Result is that the ‘
output rises significantly without 1ncre£sing input of labor or
costs. For example, the same output can be achieved with less
cost (1.e., in less time) or a larger output with merely more
input of raw material.l

The 1llustration from Adam Smith can be viewed as a par—
ticular case of the more general problem of the (optimum) assign-—
ment of personnel. There the question 1s aasked what the best
arrangement is that can be designed in an organization for per—
sons who have different skills and tasks, and require different
pay. A purely marginal-cost approach 1ls inadequate and does nct
provide the answers.

A theory of the firm that does not allow for these occur-—
rences 18 too restricted and misses one of the fundamental fea-
tures of the problem it is gupposed to explain. It is clear
that there is leés determinateness than generally assumed in the

solution of the problem as given by the usual formulae.

1 If rearrangements'of this type are considered——and how could
they be neglectedin—the notlion of a "fixed factor," of "overhead"
costs, etec., may: haye to be revised even for completely statiec
conditions. -
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That “organization"—mnot further specifically defined—
might be a "faector of production" {i.e., have something to do
with output, net return, etc.) was recognized by some economists
and stated, e.g. (in his usual, rather vague form) by A. Marshall.
But there 18 no evidence that this "factor" has been expllcitly
incorporated into current economic statie thedry. If that had
been attempted, it 1s safe to say some profound changes would
have occurred)ﬁi

At present 1t may seem appropriate for an economist to col-
lect some thoughts and observatilons about organizations, fully
reallzing that even a widening of the economistts interest on
the nature of organization is far from leading to a theory in
this fleld. But there are some essentially economic phenomena
which are primarily of an organizational character and apparently
have not been described. They shed some light on basic problems
and are intimately connected with logistics. The empirical
basis 48 of a very ordinary kind. -

In all centrally controlled organizations—economic and

otherwise with which we shall deal primdrily—psychological

factors play a large role. There are the well-known phenomena

of loyalty, the "espirit de corps," corruption, the fact that

some leadersof organizations seem to be able to obtain a greater

effect than others that are set up similarly. In some

1 I.e., under the present basic set—up of economics; however, it
is a question whether there is an advantage in making i1t more
realistic in that sense and direction, when basic ideas suech as
the notion that in economics one 1s dealing with maximum prob—
lems are at fault. The theory of games is far better suited
to describe the organizational possibilities; indications will
be given in what follows.
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organizations the morale is high, in others low, or there are
such fluetuations even within one and the same., If pressed -
how to describe this "morale," it is difficult to give anything
but vague and circular answers, although there is no denying
that such conditions exist and have to be taken into account in
the operations, however poorly they may be described.

These fields would be fascinating to explore, and any pro-—
gress would have important practlcal consequences. But I
bellieve that many phenomena now considered to be psychological
can be reduced to structural properties of the organizations
and are then best discussed in these simpler terms. Others,
where thls reduction does not succeed, will have to_be left out
of account at the present stage. :

‘ There are, furthermore, processes within a single social
organizafion that have some psychological appearance but are
at the same time of a broader nature. There is, for example,
the rivalry among members, their striving for influence, even
domination, the chicanery with which superiors often treat thelir
subordinates, the ganging up of some against executives who are
disliked; there }s the bargaining among members so that one
favor granted will, in due course, be repaid by another favor,
etc. These are not only real, but exceedingly important phe-—
nomena, and it would be dezirable to understand them well. It
18 clear that they are not revealed by organization charts, nop
even deeper descriptions of the structures of organizations.

It may, indeed, in contrast to many paychological aspects, be
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impossible to express them in a formalistic manner. The interes-—
ting thing is that they occur even within single organlzations;
i.e., such that have some clearly defined central authority. It
is, of course, not surprising - that bargaining appears when an
organization 18 a composite of several single organizations. In

the latter case we are confronted with coalitiong such as analyzed

in the theory of games. That such phenomena arise even within

single organizations, thus giving them the appearance of compo-—
site ones (cf. Part II, Sect. 72) and obscuring the distinction
itself, 1s exceedingly interesting but should not gulde the first
approach which ought to be limited to the study of the structural
aspects first. It 1s clear, however, that some formalistic setups—
as expressed in part by organization charts—~favor rivalries among
the various groups or offices, while another setup may give rise
to different psychological attitudes. Too little is known about
this at present to allow us to determine whether descriptions in
terms of one of these categories should replace descriptions in
other terms, etec.

In discussing a fleld for which a theory 1s desired, it is
necessary, as already mentioned, to form some preliminary ideas
about the properties of the as—yet-not-existent theory. This is
not easy to do, but certain rules, abstracted from the experience
elsewhere, can be observed. The maln observation is that a
desirable theory would undoubtedly have to be quantitative in
character and necassarily highly mathematical, and comprise the
great variety of forms in which the object appears in reality.

Before such a goal 1s even remotely approached, it 1s necessary
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to establish a language, reasonably accurate yet rich enough to
provide the possibility of empirical description that must
precedé the formulation of any theory. The mathematical character
of the future theory may be undiscernible.gt present—before

very much more information about the structure and the behavior

of organizations is available. It may very well happen, as stated

in the Theory of Games*énd Economic Behavior} (which aftes all 'is

a theory of the interaction of soclal structures) that fundamen—
tally new mathematical discoveries comparable to the creation of
calculus may have to be made in this field. Until such an event
occurs, combinational procedures will probably play a major role

as in the Theory of Games.

The axiomatic method which has been of such lmportance over

the lést fifty years may appear to many a sultable tool for
establishment of the first theoretical steps in the field of
organization. Indeed, some efforts have already been made in this
direction.2 However, the axiomatic procedure will probably not

be very profitable at this Jjuncture. Axiomatization of an empi—
rical fleld is only possible after a great deal of descriptive
work has been done in a form that is rigorous enough to provide
the ground work for the exact treatment. This has been the

experience in other applied scliences which have started with often

:vague d.noriptions hcfore reachins the moro ex&lted position or

7 s 5 ;

John von Neumann and Oskar Morgenstern, Theory of QGames and

g;:ngmicIBehavlor, Princeton, Princeton UnIversiIfy Press, 3944
pter T. ~

2 5. Kruskall and A. Newell, A Model for Organization Theory
The Rand Corporation Research Memorandum 543, dated B8-24-50.
Also RM-619, Formulating Precise Concepts in Organization Theory
dated 6—1-51. —=?
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axiomatization. 1In fact, the description of the operations of
organizations may in turn have to be preceded by classifications
of types of organizations because there are so many of them that

must be kept apart. It 1s likely that the sequence will be of

this kind, although surprises are always possible. The main

point 18 for the reader to contemplate the incredible complexity
of organizational forms, no matter where they are encountered,
whether in the social or bilological field.

Experiments with the establishment and operation of social
organizations are possible—and in a rough, uncontrolled form
are going on all the time. But it will not be easy to design
the experimental conditions and to e¢hoose the most promising ones.
Therefore, the directly available observational evidence should
be used in the interim period until the experimental state has
been developed. Among that evidence 1s a great deal of historical
material which should be collected and arranged with the aid of
whatever notions aboqp the theory of organization we are able to
form at present. The history of organizations is, of course, the
rirst task. The suggestion may seem ludicrous, since virtually
all history 1s one of organizations! But a far more narrow
point of view 1s, of course, intended. For example, it would be
important to discover the relation between the communication 8y8—
tems and the slze of organizations (Cf. II/10). The Persian
empire was geographically much larger than previous empires. Thig
growth was probably achleved by the establishment of an entirely
new and vast system of roads and relay stations which enabled the

central authority to keep in close enough touch with the Satraps,
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"and thereby could assure that the orders emanating from the
capiltal would be executed, etc. This system of communicatlons,
information, and control was a novum; an understanding of its
evolution and limitations, depending on technological knowledge
and progress, is as valuable as ever. We would learn lessons
directly applicable to the conditlons under which contemporary
brganizations operate. There are numerous other aspezcts of
organizations, both structural and operational, that could be
dealt with in the same historical manner.

Finally, there is still another largely untapped field:
In the administrative experience of bureaucracy of many nations
and in the evolution of its machinery, an encrmous wealth of
information is at our disposal. The development of new adminis—
trative practices in the Byzantine empire, their transmission to
Spain and later to Austria, as well as the great reforms in the
Middle Ages in ﬁurgundy, all offer most interesting comparative
examples. Bureaucracy has by necessity produced Administrative
Law which in many countries has been codified. These codices
contain numerous rules, regulations, etc., which are, at present,
put in legal terms but could be transformed into adegquate non—
normative descriptions. It appears to me very probable that here
is a source-material that, if reviewed in a modern manner, may
yield a surprising amount of Information invaluable for anyone
interested 1n an abstract approachto organization. This is true,
especlally 1f these experlences and formalizations can be compared
"with the organizational principles that are becoming available in
the bilological and, more specifically, the meurological field.
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‘ From there it is a direct step to the domain of electronic com—

puting machines and the even newer one of the general theory of

automata.
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PART 11

PRELIMINARY DESCRIPTION OF A SOCIAL ORGANIZATION
WITH CENTRAL DIRECTION

1. Introduction

An organization produces an order out of élements that in
respect to this order are in a lower form of structural rela—
tionship to each other. The orgenization malntalns this order
over a period of time. This is8 true of the biological as well
as of the social field. It would, therefore, advance the under—
standing of soclal organization if parallels or analogies could
be drawn. This will not be possible unless some concepts are
avallable that allow a reasonably accurate, though still quali-
tative, description of soclal organization. A quantitative des—
cription would obviously be superlor but must be preceded by
formation of basic qualitative notions. We shall, nevertheless,
show an occasional particularly striking similarity between the
two flelds.

The simplest soclal organization 1s a single individual by
himself. He may be equipped with physical means to carry on his
afraigs, but he neither takes orders, delegates authority, passes
on irformation, etc., within his own organization. This indi--
vidual has problems of organization to solve: He must determine
the optimum arrangement of his physical means and find the opti-
mum strategy to use in his contacts with other organizations,
1f such contacts exist. The other organlzations may be as simple

as hls own or of arbltrarily high complexity. If no contacts
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exlist, he 1s only faced by nature and his 1s then a speclal case
of the Robinson Crusoe economy.i He may have any number of auto—
matic devices, no matter how complicated. He may be incompletely
informed about his own state.

When at least two individuals, with of:without additional
physlcal means, are involved, then there are twoﬁprincipal types

of organization possible: either completely antagonistic (corres—

ponding to a zero-sum two-person game) or cooperatlve (corres—
ponding to a nonzero-sum 2-person game which 1s equivalent to

a zero-sum three—person game). The first type shows that even
conflict 1s to a high extent organized; the existence of organi-
zation 1s obvious for cooperation, and in those cases where the
zero—sum restriction disappears. However, it will be seen that
this dichotomy is far from simple.

We concern ourselves primarily with cooperatlve social orga—
nizations with two or more persons, the organization equipped
with physical means which are required to carry out its purposes.
We assume that a central authority is established by whatever
means which directs the organization; i.e., lays out the various
organs, decides about the purpose or aim of the institution, and
initiates whatever operations are believed to be necessary to
achieve the aim. This central authority may be vested in a general
assembly, the owner of a firm, a board of trustees, etec. It may,
therefore, be democratiec, oligarchic, ete.; this would be 1mma—

terial to the formalistic side of organizations as here Investigated.

1 Speclal, because the Robinson Crusoe may have in his organiza-—
tion individuals whom he has to treat as such, which imposes
new conditions that will become apparent below.
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exist, he is only faced by nature and his 1s then a special case
of the Robinson Crusoe economy{l He may have any number of auto—
matic devices, no matter how complicated. He may be incompletely
informed about his own state.

When at least two individuals, with or without additional
physical means, are involved, then there are two principal types

of organlzation possible: either completely antagonistic (corres—

ponding to a zero—sum two—person game) or cooperative (corres—
ponding to a nonzero-sum 2-person game which 1s equivalent to

a zero-sum three—person game). The first type shows that even
conflict 1s to a high extent organized; the existence of organi-—
zation 1s obvious for cooperation, and in those cases where the
zero—sum restriction disappears. However, it will be seen that
this dichotomy is far from simple.

We concern ourselves primarily with cooperative social orga—
nizatlons with two or more persons, the organizatlion equipped
with physical means which are required to carry out its purposes.
We assume that a central authority is established by whatever
means which directs the organization; i.e., lays out the various
organs, declides about the purpose or aim of the institution, and
initiates whatever operations are belleved to be necessgary to
achieve the aim. This central authority may be vested in a general
assembly, the owner of a firm, a board of trustees, etc. It may,
therefore, be democratic, oligarchiec, etc.; this would be imma—

terlal to the formalistic side of organizations as here investigated

1 Special, because the Robinson Crusoe may have in his organiza-
tion individuals whom he has to treat as such, which Ilmposges
new conditions that will become apparent below.
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A "central direction" of the organization is possible only
if the human individuals which belong to it,cooperate to some
extent; l.e., accept the orders that are given in the name of
the organization, cg?ry them out with a certalin degree of pro—
babllity, etc. In this sense there is cooperation even in the
most draconic organizationsl; breaking points exist for every
setup even if we cannot indicate them now. The cooperation
expresses itself in an identification—however rudimentary-—of
the individual with the organization.. This characterizes the
"morale.” We shall not deal with these aspects, though they are
very important, especlally from a psychological standpoint. But
it 1s better to reduce difficulties to the minimum, and this is

one that can be avoided now.

2. Inner and Outer Activitles; Aims of Organizations

In the following we describe certain concepts and phenomena
which together gilve a possible characterization of the main
features of an organization, but by no means the only one.

An organization engages in an inner and outer activity.

2es - Y S

y consists of the set of all possible arrangements

D4
Either activit
of individual'acts that an ofganization can undertake, given its

resources, l.e., its physical equipment (e.g., capltal) and its

1 Probably there never was one more draconic than the Mongolian
Army organization. There varying numbers of soldiers would be
executed if, in a-battle, one of their leaders was lost by
enemy action, as a punishment for their fallure to prevent his
death. The higher the officer lost, the more of his own men
would have to die. The fact that this practice weakened the
numerical strength of the combat unlt was apparently believed
to be compensated for by the great fighting spirit i1t produced.
This astounding principle of organization worked so well that
the Mongolian armles conquered almost the entire known worlgd
and held it down for decades.
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milieu (e.g., rules of the game, legal framework, etc.). Each
individual arrangement éf acts is called an operation. The
separation into two classes of activities 1s a consequence of

the fact that every organization has an inside and an outside.

In other words, an organization has clear boundarles which set

it apart from its physical and social milieu; 1t can bé defined
in space and time. No matter how scattered in both respects the
activities of an organization are, there must be a concrete
physical subsxtra’cum.‘1

A consequence of this 1s, for example, that an individual
is elther inslde or outside of a glven organization. It will be
seen below that he can, however, ;n a particular sense and situa-
tion, be both inside and outside, unsound as this statement may
appear to be at present.

Within the framework set by the (possible) inner and outer
actlvities, particular cholices are made by the organization which
acts through representatives in a binding manner that will have
to be described.

The sequence of moves by the organization as determined by

the choice of a strategy constitutes the outer operation. The

particular pure or mixed strategy is taken from the domain of

all available strategles, i.e., from the outer activity. Availla—

bllity of a strategy means that the state of the organization

exercises a limiting influence upon the choice of strategies;

?

—

I All this agrees, of course, with the classical notion of the

persona luridica. I believe that a great deal can be learned
Tor organizational theory from a study of admlinistrative law,
especially where 1t is built on Roman Law and is correspond—
ingly codified. .
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/e.g., & small corporation may not be able to engage in as exten-—
slve an advertising campaign as a richer organization. Therefore,
the technically better strategy is not available.

The inner operation 1s the sequence of acts (choices) of

the parts of the organization (to be called "competences™ of

Sect. 3) involving the use of materials, resoufées, and machines
taken from all possible operations which make up the inner acti-
vity. The domain of all possible acts is restricted by physical
data, e.g., technological factors, physiological, physical charac—
teristics of humans and animals, legal provisions, etec., which
together are at the disposal of the organization.

Thus we see: An operatlon consists of acts, which are
cholices. An activity is the set of all possible operatioﬁs from
which a partlcular operation is chosen. The choices of the inner
and outer operations are not independent of each other.

Just as 1t 1s necessary to choose the optimal strategy from
the avallable strategles+—i.e., to optimalize the outer operation—
it 18 necessary to optimalize the inner operation. Their inter—
dependence may assume many varying degrees. The inner operation
of a preceding period may further restrict the available strate—
gles; for example, a certain crystallization of the physical
equipment of the organization may have taken place which may have
to be carrled over into the next time phase. But 1t is best to
neglect thls complication now; besides, it does not come into

play with all organizations. An inner operation is optimal in

respect to a given (presumably optimal) strategy or outer opera—

tion, 1if, under consideration of all constraints, no other inner

operation will make the cholce of the outer operation possible.
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How the optimal inner operation 18 to be ldentifled and how

it 4s in concreto determined by the optimal outer operation

(which in turn may depend on the preceding inner operation,
irrespective of whether it was optimal or not) is, of course, a
deep problem. It can be approached only when the description of
an organizatlon has been accomplished.

A veaker requirement than optimality for lnner and outer

operations 1s their feasibility. For inner operations this means

that they have to be restricted to the technically, physically,
and legally possible arrangements and combinations that the
organization may undertake of all 1ts component parts and the
acts 1t may provide for these intermnally. The restriction of
the strategies (for the outer activity) was already mentioned.

A study of organization has, therefore, to consider the
two flelds of the inner and the outer activities. We shall be
concerned mainly with the first, which comprises "organization"
in the narrower sense. Social organlzations of a higher type in
which several indlvidual organizations interact establish their
relations to each other, determine payments among themselves, and
cooperate or fight (as the case may Be), are best described by
the theory of games of strategy. We are here concerned with
questions of organization that mostly precede that wider field
of interaction among individual organizations. But it would be
imbossible to avbid reference to it, because individual organi-
zatlions are set up precisely in order to deal with others, or at
least with nature. Also, each organization that requires services

of iAdividuals (e.g., as employees, stockholders, soldiers, etec.)
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immediately creates situations of interaction of the higher
order, even before the organization as a whole comes into that
type of contacﬁ(far which it 1s formed.
The selection of the optimal inner and optimal outer opera—

tions can be made only if the aim of the organi;gtion has been

formulated. Since the choice of one rather than the other
operation will make & difference in the attainment of the aim,
the latter should be quantitatively stated. In business this 1s
conventionally accomplished by using monetary terms; in other
economic flelds by means of formulating a numerical utility.
Elsewhere theré.;xist only the vaguest descriptions of what the
aims of organizations are (e.g., a university) with no attempt
at any sort of quantitative formulation. If a quantity 1s indi-
cated, it becomes sometimes possible to lowok uppn organization
as an arrangement of inputs to be compared with outputs. But

we will have to ask ourselves whether this holds true for all
organizations irrespective of whether or not their aim be quan—
titatively stated (ef. Sect. 9 where more is said about aims).
An inability to indlcate a quantlty now does, of course, not pre-
clude the posaf%ility that & measurement be invented. The
evaluation of operations is exceedingly restricted where no
numbers at all can be attached to the attainment of the aims of
an organization. Discussions of such cases often lack precise
scientific method. Yet often they are not only not impossible

but even precise: - If in war one army wins and the other loses,

the former has reached its aim decisively—but it is unknown
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with what deviation from an optimum. And perhaps the aim of
the army should have been to be so strong that no war would have
tp be fought! Then the determination of the attainmént of the
2im 1s a different matter altogether.

There is, of course, one (trivial) method of character—

1zing the aiml

which 1s useful in the study of b;o}ogical orga—
nization. This 18 to point out the fact that any biological
organization is bent on transforming matter and/or energy. This
is oﬁbiously true in a mést universal sense and applies also to
soc%al organizations. All types of transformations can be con-—
8ldered. The formulation of these activities by means of state—
ments about inputs.and outputs is only one particular form of
expressing this.

Among t;e entitles an organization is made of are human
beings. As employees, workers, etc., they are placed in certain
posltions and are charged with the performance of certaln tasks
(under the restriction of feasibility). Their arrangement and
the interplay wlth the non-human resources of the organization
is entirely a matter_for the inner operation. The human indi-—
viduals are in thils sense inside the organization. (Yet this
does not make them "organs," or the like, of the organization;
for this more 1s needed. Cf. Sect. 3.) But different from the

.inert other resources of the organization (equipment, supplies,

e eogte, ) the'individunlqkare also cuteide the organization'byﬁpeing

— A - - - Cvib— -

- - - - _.. - - ...;% [ - ... — e .. __;_'_u_...r__ - * ‘
3 As a rule, there will be more than one aim. " There 1s a whole
set of aims, whose elements are to be numbers. In the
discussion above we may think of "the" aim at least as a
vector.

© e

Declassified in Part - Sanitized Copy Approved for Release 2013/06/11 : CIA-RDP81-01043R001800180002-7



Declassified in Part - Sanitized Copy Approved for Release 2013/06/11 : CIA-RDP81-01043R001800180002-7

RM—734
23~

able to make claims agalnst the orgahization, e.g., for payment
of wages, salaries, for particular treatment, etc. The inert
resources have no claims; restrictions regarding these are
purely technological and possibly legal, inasmuch as they may
be owned by other organizations. The individuals are- therefore

in a dual position. This is true even of an army which cannot

treat soldiers in an arbitrary fashion, each soldier having some
claim and some status outside the army vis-a-vis the army. This
dualirole is one feature that distinguishes a soclal organiza—
tion from any natural one with which it might otherwlse be com—
pared. It creates immediately a higher order of complexity that
is peculiar to soclal life. However fabulous the organization
of the human body, and of the brain in particular, this duallity
alone 1s a distinguishing feature setting even the small soclal
organlzation apart from bilological organizatlon.

The consequences are immedlate: The organization can, on
the one hand, order the individual around in hls capacity of
forming part of an inner operation, but, on the other hand, the
organization must even lnclude 1ts relatlon to the same indivi-
dual among the characteristics of the sﬁfategy it chooses for
performing its outer operation. The organization is therefore
engaged in at least.two simultaneous games: one involving the
pursult of its aim directly, the other in which thé human

resources are confronted with the organization as a whole.
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5. The Arrangement of Competences

An organization consists of "competences," i.e., elements

that are empowered and able to set acts committing the organi-
zatlon to its outside world and/or to partake in the inner
operation. These elements are ususlly individuals or groups of
individuals; but the human factor 1s not necessarily associated
with each competence. 1In the first case the competence makes a
move in the game of strategy in which the organization is involved
when pursuing its aim; it commits the organization.

In the second case the competence sets acts which transform
or use the Iinner arrangements of the resources of the organiza—

tion. The competence is assigned variables (or constants) with

a prescribed domain. The competence is given the task to act
under specified circumstances, and the duty to act optimally.
An act by the competence consists 6f choosing a value for the
variable. This wlll be done upon receipt of a signal (cf. below).
An act 18 a choice of a value of a varilable (or of a vector)
made by a competence, and i1t 1s specifled by stating the value
and the varlable; an operatlon 1s a sequence of such cholces or
sets of cholces and is described (or specified) by giving the
sequence of values or séts of values. A variable wlll be called
admissible (with respect to a given competence) when 1t is within
the physical and 1ega1~powers of the competence to choose a value
from the domain as required by the task.

When no choice is left to the competence, then a constant
is assigned to it; upon receipt of an appropriate signal, the
act corresponding to, and described by, the constant—Iif admissible—

will be set by the competence. We call these the smallest
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competences of whiép there may be many in an organization, but

no social organization can consist only of constants, 1.e.,
smallest competences. This follows from the fact that an orga—

nization as a whole has to make choices and the representation

of the organization by constantsjonly(ﬁouldwp:eclude the exis—

tence of a problem of selection. Every organization is only
probabilistically formulated, although some to a higher, some
to a lower extent.

The smallest competences may easlly be compared to those
automats who can respond to an impulse only in a unique manner.
Indeed, many such competences are being replaced by machines.
For example, the man behind the post-office window selling
three—cent stamps can be substituted by an automat. (This 1s
a not—trivial substitutlion because the latter is entirely inside
the organization, while the employee is also outside.)

Even the smallest competence has a declsion to make. For
it, the problem consists of deciding whether the signal 1s the
proper one that sho&id cause 1t go to into action.

The representation of a competence as an element of an orga—
nization setting a value of at least one variable corresponds
preclsely to emplrical conditions. Theoretically, it might
appear as 1f the activities of an organization could be com—
pletely described so fhat 1t would consist only of a set of
smallest competences in whatever groupings and arrangements that
might be found convenlent or satisfy some architectural or .other
principle. This is; however, impossible (cf. below). There—

fore, most competences are given discretion to choose what appears

<

h— S e . -~
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to them to be the optimal reaction to the stimulus that causes

it to move. This freedom of the competence is well known and
estensively treated in legal writings under the name of "freles
Ermessen."” Por law courts 1t means that the codification has
been carried only to the point where a further specification of
the duties and the powers of the Court is 1left undetermined
(within the framework of the containing law). In law the ten—
dency has always been to eliminate as much of this indeterminate—
ness (i.e., unpredictability) as possible.

Competences are ranked (i.e., form a hierarchy) which, how-—
ever, need not be the sole hierarchy of the brganization. The
highest competence is called the Source. In 1t is vested the
entlrety of all varlables of the organization. The notion of
the Source 1s an undefined concept needed for describing orga—
nizations. The smallest organization—of no further interest—
has a Source with only one single constant. Hence there is no
choic; and no further competence. A comgeteﬁce 1s created by
the assignment and grouping of variables at the disposal of the
Source. The competences correspond in some way to the "organs"
of the body; 1t 1s preferable, however, to use a neutral term
in view of the d#ngers of organic analogles at this stage. Com-
petences are always derived either directly from the Source or
indirectly from other competences. This initiates the compli—

cated process of delegation. Parallel with this process 18 one

speclifying the tasks and duties of the competences (in military
parlance called Missions). The competences are therefore charged
to carry them out. The admissible variables assigned to them

are to be in a onétto—one correspondence with the imposeﬁ dutles.
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If this principle is carried out for the entire organization
there 1s a natural way of stating that 1t 1s in a particular
form of (hypothetical) equilibrium. It 1s hypothetical as far

as the construction goes. In its actual operation, events may
oceur so that the organization is far removed from "equilibrium."

The variables fall into three classes, inasmuch as some
are purely internal, others purely external, and the rest mixed.
That is, the first variables partake exclusively in internal,
the second exclusively in external,. operations. The distinction
is easily seen in military organizations where, for example,
in the operation of a ship, numerous operations and entire
sequences of acts are due to the use of varlables whlich are
completely separated from any outer operation. The same holds,
of course, for any organization of some size. The distinctlon
becomes important, however, especlally in connection with the
signaling system (cf. Sect. 4).

It would be desirable to get a clear and complete idea of
what a "variable" 1s in connection with an organization. To
some extent it is an undefined concept, or at least a not—well—
defined notion. One is, however, comforted in that difflculty by
the observation of H. Weyl: "Nobody can say what a variable 1s"l
—and this refers to pure Mathematics! A variable is the form
in which we state that "the organization" can commit resources,
or set acts, or whatever semantically equivalent expressions may

be, in~order to accomplish some purpose. "Variables are

SO AN .S A ARSI - S-S i~

1 .
Philosophy of Mathematics and Sciences, Princeton (1949).
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avaiiable because there 1s usually a cholce between alternative
uses of these resources. The total resources have to be dis—
tributed or allocated according to some principles connected with
the over—all alm of the organization. The more clearly the aim
is formulated, the more likely will the allocation be success—
ful to the extent that it facilitates the pursuit of the over-all
aim of the organization.

The resources may be the (at first: liquid) capital of a
firm, or the time and willingness to help in a volunteer fire-—
fighting company, or the weapons and other equipment of an army,
etc. The form in which the resources are held makes a varlety
of operations (i.e., arrangements of their uses) possible. One
way of declding thelr use is to specify in complete detail
exhaustively at the beginning of each operation what sequences
and combinations of acts are to take place at what moments of
time. Such dispositions are imaginable but not usually found in
reallty. One difficulty 1s that operations tend to be very com—
plex and cannot be specified in advance, especlally not when con-—
tinuing organizations of sufficlent size are considered. Another
difficulty lies iIn the contact of each organization with Nature%
which produces randomness and requires reactions that are in
principle unpredictable in the detail in which the final action

¥ . . . : . 2

has tq;.*oggtﬁ'.- R 7 L
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1 None of this prevents the use of the notion of a strategy as
in the normalized form of the game. Cf. von Neumann and
Morgenstern, op. c¢it., Chapter II.
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The domain of the variable expresses alternatives of
action or choice. As a rile, we will identify "power" of an
organization with the ability to cover a wider rather than a
narrower range of choices. Therefore, 1:_a varlable 1s given
a larger domain, its significance in operatioqg is greater than
if it were a constant. This characterization of variables and

competences—the latter usually comprising gpveral and identi-

fled by the names given to this%piqrarchﬁégi—qrrangemenpffiéfh T

e —— . e -

significant for the operations and may differ from their heirar-

chieal position. Frequently, however, a higher placed competence
will be in possession of variables with large domaeins. Superior
competences can restgict or enlarge the domains of lower variables.
In the first case resources may be set free and become available
for others; in the second case the shift may go at the expense

of others if all resources were allocated at the outset. The
shift of resocurces from one variable to another is not arbltrarily
Possible, sometimes not at all. Wwhen the resources have already
been committed but not used up (e.g., the 1liquid capital is
transformed in part into instruments and raw materials), such
transfers are eo ipso restricted. All "reorganizations" have to
take these factors into acoount. The higher competence can ©
restrict the lower one elther by a formal reassignment or in

the course of operations. The latter means that a choice

made by it may make it impossible for the ;;wer competence to

use the full range of the varlables at its disposal. This works

also in converse, as far as operations are concerned; i.e., a
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lower competence may, by using its variables (say, inappro—
pria%ely), impair the full use planned by a higher competence
for its own variables. This situation can, of course, arise
only if the time sequence of the choices to be made by the com-—
peEFnces is not ordered according to their hierarchical sequence.
It 18 clear that this is almost never the case. A lower compe-—
tence can, however, never formally restrict or enlarge the power
of higher competences; 1t can do so only operationally (cf.
below).

To what extent a previous inner or outer operation restricts
the possible future inner or outer operations will occupy us
again,

In delegating variables, the Source can never dispose of
all variables lest it lose its own identity. One of the created
competences could assume the role of the Source. This means that
in every social organization of the type discussed here (i.e.,
not yet dlscussing those described by the solutions of n—person
games) there will exist a basic competence from which all others
emanate and are derlved. This Source may, therefore, be a
usurper, the people's assembly, an oligarchy of directors, etc.
Save for the simblest organizations (with only one constant or
even with one vériable) there must be a hilerarchy through delega-
tion from the Source. The extent of the hierarchies, the number
of variables involved, and the manifold forms of direct and
intermediate delegation with all the attending influences upon
tﬁe moves and strategies of the organization are the main field

of a (future) theory of organization. o
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to them to be the optimal reaction to the stimulus that causes

it to move. This freedom of the competence 1is well known and
estensively treated 1n 1ega1 writings under the name of "freles
Ermessen.” For law courts it means that the codification has
been carried only to the point where a further speciflcation of
the duties and the powers of the Court 1s left undetermined
(within the framework of the containing law). In law the ten—
dency has always been to eliminate as much of this indeterminate—
ness (i.e., unpredictability) as possible.

Competences are ranked (i1.e., form & hierarchy) which, how—
ever, need not be the sole hlerarchy of the organlzation. The
highest competence 1ls called the Source. In it 1s vested the
entirety of all varlables of the organization. The notion of
the Source is an undefined concept needed for describing orga—
nizations. The smallest organization—of no further interest—
has a Source with only one single constant. Hence there is no
choicé and no further competence. A comgeteﬁee 1s created by
the assignment énd grouping of variables at the disposal of the
Source. The competences correspond in some way to the "organs"
of the body; 1t 18 preferable, however, to use a neutral term
in view of the dangers of organic analogles at this stage. Com-
petences are always derived elther directly from the Source or
indirectly from othef competences. This initiates the compli—

cated procesé of delegation. Parallel with this process 1s one

speclfying the tasks and duties of the competences (in military

parlance called Missions). The competences are therefore charged
to carry them out. The admissible variables assigned to them

are to be in a one—tqfone correspondence with the 1mposeﬁ duties.
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Delegation arises out of two reasons which sharply distin-
guish the cases to whiéh they apply. In every case the dele-—
gating competence imposes the burden of a cholce upon the lower
competence. In the first case, the competence delegates, iiEHEﬁEE&,.
given the technlcal facilities 1t could make the proper cholce
itself. For example, a higher officer may be able to fire a par
ticular gun as correctly as a private; but he may not be able to
fire 1t better. To fire it at all would conflict with other
duties, be wasteful from the point of view of optimum allocation,
etc. Hence, 1t is not done but delegated. In the second case,
the competence delegates because 1t cannot make the proper choilce.
This may be due to technical circumstances (e.g., requirement of
special skill) or because of the position and time of the choice
in the entire sequence of all cholces, depending therefore on
particular states of information. 1In the second case a true
delegation takes place, lnasmu¢h as without it either no decision
would be made at all or most certainly not an optimal decision.

We s8hall now discuss one typical set-up of competences and
discuss the question of the sequence of acts or choices and the
connectlon with‘the signaling system (which will be separately
examined in Sect. %).

Consider first the 8ource S and assume 1t has avallable the
varlables x, y, 2, which it can dispose of in any manner it may
choose. That is, we assume that there are no technlcal reasons
why some variables should be assocliated together, restricting
the freedom the Sghrce has 1n allocating them to competences it

wishes to create.':From this, one concludes immediately that in
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whatever manner the Source may make 1ts delegations of the

three variables, it must retain at least the power to make and
remake these delegations. If this were not the case, the Source
would have lost its identity and a totally different organiza-
tion would result.

The variables x, y, z can be put 1nt6 one competence C,
whose task 1t is to carry out the cholces as they become neces—
sary. Or else the Source may create two, three competences
Ci, C2, Ca, distributing the variables accordingly. If only C;
is created, either the Source or, if possible, C; may make fur—
ther delegations C;, C:, where C: is a delegation from C;.

Example with three variables:

s
Ca

- (x, y: Z)

Ch: /{ or v Vs or?\}”"ﬁ for x, z! (or y, 2z)

Figure 1
At least one varlable must be retained by C;; therefore, Cl

can at most have two variables. There are six possible dele—

n ]
gations. A further delegation to C, (subordinate to C,;) is

impossible when C; has only one variable. When it has two
variables, six alternative delegations (i.e., X or y; x or z;
v or z) are possible and C: can consist only of a single vari-
able at which point the possibilities of further delegations
are exhausted as far as this llne of delegations 1s concerned.
This purely schematle 1llustration shows the following:

Even 1f only three variables are availlable, a considerable wealth
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of organizational possibilitles exists. As far as the possible
accomplishments of the organization are expressed by the vari-—
ables—and the choices made—there is no difference between
these forms and delegations. But from the point of view of
hierarchies, of competences, the communication among the com—
petences, the signaling system, etc., great differences exist.
Now, as already stated, there will seldom prevail complete free—
dom as to the creation of competences, since technical, psych-—
ological, legal factors may rule out certain combinations or
may make some preferable over othe?s.

It is immediately seen that in spite of the separation of
C: and C; and the possible coexistence of a Cz (with other vari-—
ables, u , v, ...) directly set by S together with C;, any order
of sequence or simultaneity of the possible acts described by
the variables can be specified or may .be allowed to happen upon
recelipt of the proper signals. If a speclfic séquence of acts
is required another organizational device in addition to the
chosen equivalent delegation set-up is needed. This 1s a par-
ticular signaling system. As already shown, every organization
requ%res a signaling system without which no éctions would occur.
But there exisps a certain amount of freedom for the construc—
tion of the signaling system which thus needs to be considered

in conjunction with the system when both are specified together.

Second, we conslder the source S and the varlables u, v,
w, 1t can dispose of, now extending the first case so that one

variable, say u, has other varlables r, s, t, as its domain,
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with r, 8, ¢, each having thelr proper domains in turn, none

of them being a constant. This produces a substantial differ—
ence in the effects of delegation and has a bearing upon the
influence of the_signaling system. Example with three variables:

i

or B oi*ET
‘(Domain "of u)

Figure 2
S creates C: which chooses between u, v, and C; with w. If v
and/or w are chosen, they are taken from their domains and this
constitutes the final aetion. If a signal requires that u be
chosen, one of the variables r, 8, t, 1s selected, each of which
1s alternatively assigned to C:* which then selects an appropri-—
ate value from the proper domain of the variable chosen by the
superior competence C:.

Now 1t is cldar that u, v, w, can be set simultaneously or
in any order depending upon the arrival of signals or the sys—
tematic set—up of the signaling system (obviously, two different
possibilities). But r or s or t cannot be simultaneous with v
or w unless the chgnce distribution of éignals produées such
response, or a specific restriction 1s placed upon C; such that

1t cannot dhoose a value for W until after the cholce has been
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made for rors or t. C: therefore depends then upon the receipt
of a signal (direct or indirect) from Cf*. This particular sig-—
naling system has therefore depressed C; from its apparently

€ quivalent hierarchical rank with C: (both directly created by

S) to one operationally below that of ci. -

This shows that the description of a delegation system is
incomplete unless the simultaneous signaling system applied to
it is also explicitly deseribed. A hlerarchy of competences
alone will therefore not indicate completely what sequences of
actions have to be expected (besides consideration of the random
distribution of signals, i.e., of events). In the sense that
i1t 1s a restriction of the freedom of action if one competence
has to wait upon the prior action of another, the scheme of
delegation 1s to be amended by making such cases explicit in
order to express the full state of affairs. This 1s at least
true 1f the operatlons of the organization are Subject to inves—
tigation and their interdependence, e.g., over time, 1is to be
studled with regard to the amount of information within the

organlzation at each moment of time.

An 1llustration showing at least a temporary annihilation

of authority of higher competences by lower competences during

operations is shown in the following: Security regulations may
require that each person has to identify himself to the complete
satigsfaction of the guard at the gate, even officers far above
the rank of the guard; The guard's competence in this particular
instance, place, and circumstance exceeds that of anyone else.

After this superior has passed, he may dismiss, replace, or
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otherwise reassign the guard. The pilot of a plane is in
absolute command during the flight, and so it is in many other
situations. This is partly a temporary superseding of higher
competences, but it is one that is foreseen when the structure
of hierarchies was created and the possibility is built into it.
It would be important to dlscover whether this phenomenon arises
necessarily in types of social organizations. At any rate, it
shows that the notions of subordination, higher authority, etec.,
have to be treated with great care and are probably not well
defined unless the domain over which they extend and the 8pecific
situations to which they apply are characterized in considerable
detail.

So we see: Equivalences between apparently hilerarchically
qulte different organizations can be established by means of
appropriate signaling systems. Thus the intermediate delegation
(Fig. 2) from S to C:* via C; can be made equivalent to a direct
delegation from 8. C: is in the position of a general officer
in the army who decides which of the various forces at his dis—
posal—artillery, tanks, planes—to use and then, after the
choice, lets the comﬁander of the chosen weapon do the alloca—
tion of the quantity, deployment, location of attack, etec.

The question érises next whether the Source has complete
freedom in arranging the competences, forming arbitrary groups
of variables, etc. The answer.is in the negative, but the
correct and exhaustive formulation will be difficult. Clearly,

the variables are related to physical circumstances such as
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the working hours of a man and the properties of machines placed
at his disposal. These, in turn, are dependent upon the aims

of the organization and on the strategies it uses, has previously
used, or proposes to use, in its relation to other organizations.

For example, a fire-fighting company has to have engines and

men fo run them; buﬁ it may use these in different proportions,

place authority in a variety of ways, ete. Thus, there is
neither complete freedom in arranging the variables in competences
nor 1s there complete rigidity. The latter 1s lacking even in
such organizations as line production, set up as conveyor sSys—

tems; the question of flexibility1

wlll be taken up at greater
length in Part I1I. The freedom is greatest when there is com—
plete homogeneity among the resources. But even then there are
restrictions—e.g., due to the signaling needs, to the degree of
the compllcatlion within competences, etc.—and once an organiza-—
tlon has actually emerged from the initlial state, the form it
assumes co-determines together with its experiences the form of
its‘bontinuation: Besides, these téchnical interactions of men
and machines, and among men, which limlt the freedom of the Source
in setting up competences, there is a time-sequential facéor.
Choices have to be made often in a particular sequence. Now even

if there are no other objections against grouping some variables

together into one competence, this may still be impossible if

1 The distinctlon between flexibility of an organization regarding

the choice among various hierarchical set-—ups and flexibility
in the choleces of how to pursue its aim, given one of these, is
necessary and not always maintalned where the notionof flex1b1—
1ity 1s encountered. More about this in Part III.
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the time structure of the cholces were such as to make thelr

execution impossible without producing conflicts in the persons

charged with the tasks of acting—however qualified these per—

sons might be to deal with these variables separately or in
different groupings.1

The arrangement of competences thus far described makes
one basic assumption that will not often be fulfilled. ‘That is,
the description of the possible operations of the organization
as outlined by the variables and their domain is precise and
exhsustive in terms of the situatlons in which choices have to
be made. It is justified to make this assumption for a first
outline of the set-up of an organization. But {ts deseription
has to be extended. It will be recalled that the extensive des—
cription of a game of strategy can be given in a form that does
not introduce probabilistic elements, but that nevertheless makes
incomplete informatlon of the player, even about himself, possible.2

The characterization of all possible sltuations with which
the competence has to deal has to be given ex ante; 1l.e., prior
to their occurrence. The impossibility of accomplishing this

introduces a probabilistic element into the very structure and

design of almost any organization. 1In some it will be smaller,
in others larger. In some cases it can be gradually reduced
through the process-of learning (cf. II1-7). This probabilistic

factor has to be distinguished from that arising from the cholce

1 ppis s closely related to the idea of the "Maximum Command
Span" discussed in Section 11.

2 yon Neumann and Morgenstern, op. cit., Chapter II.
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of statisticalvstrategies to which the organlization may have to
take recourse; If no uncertalnty at all prevalled, it would not
be necessary to assign to a competence anythling but constants;
l.e., upon the receipt and identification of a signal a unique
reactlon would occur. However, even in this respect there are
at least two sources of error; i.e., there 18 a rudimentary
probabllistic element even in the smallest competence (cf. above).
For example, an automat might respond to the wrong coin or pass
out the Grong commodlity, or none, even if the correct button
were pressed or coin inserted. This behavior, however, falls
into the category of errors (cf. Sect. 5) and the role of pro-—
bablility is different in that respect from the one referred to
above.

The famous and perennial phenomenon of the conflict of

competences arises—Iif not due to faulty design of the organiza—
tion, e.g., by (sometimes even willfully) asslgning the same
duties and/or varlables, or overlapping domains, to different

competences—from the impossibility of a complete ex ante des—

cription of all possigle situations to be faced by each com—
petence. These confllcts ought to be minimized, if such a mini-
mum exlsts and can actually be found. This is probably the case
in the first instance, but much more doubtful in the second.
While the phenomenon is of primary practicai significance, it
may suffice here to point out its existence and its origin in

the impossibility of a complete deseription. The conflicts among

competences have a wilder significance in that they offer the
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possibility of strateglc moves by the Source, within the organi-—
zation against parts of the organization. But this is a topile

3 if such operations

with which we are not dealing in these notes;
occur, the organization has to be viewed as a composite one
(ef. Sect. 12).

We can summarize: The Source 18 in the possession and

undisputed control of all the resources of the organization.

These are allocated by the creation of varlables that are combined
in competences which are empowered to select values from the
domsin of these variables upon the receipt and recognition of a
signal. The signals are tied to the variables, but they are
received by the competences. The selection of a particular valwe
of a variable is a choice and constitutes part of an operation of
the organization. Competences having only one variable with a
gingle value as domain, i.e., having only a constant, are called
the smallest competences.

We have, in these discussions, abstracted from the human aml
psychological aspects. There are some, however, that must be
mentioned even at this level. The principal consideration is
that a competence is 1n charge of an individual or a group of
individuals. Now a great deal follows from this fact about the
manner in which variables can be distributed among competences
(depending also upon the nature of the variables, i.e., thelr

domain). For example, too much concentration may interfere with

1 Illustrations are found in the administration of President
Roosevelt in which agencies were created that ‘were glven almost
the same dutles as others but different authorities; this was
done in order to get rid of uncomfortable rivals, adherents
who had lost their usefulness, etc.
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the physical ability to make the choices or to make them in
proper time. On the other hand, concentration of variables will
give a competence all the signals and information tied to the
variables in a combined form. This will make some communication
channels unnecéssary and the accumulation pf information may
actually improve the ability to choose. All tp;s is also related
to the technology of the particular organization.

If there exists a large organization where there is, say,
a president who 1s formally in charge of operations and res—
ponsible, but where the number of variables assigned to him is
too large for physical attention, this then implies that at least
de facto delegation must have taken place; otherwise a physical

imposslbility would have been stipulated.

4. _Signaling, Information, and Memory

Every organlization relies on at least one signaling system;
but there can be many. One problem would be to find the "optimum"
system, defined, for example, as the one involving the least cost
or producing the greatest speed, the highest accuracy, etc. A
signal serves to excite a competence. An event 1is recognized by
competence as a slgnal. This may be a buzz, the ringing of a
bell, a nolse made by an enemy, or the reading of a dial, even
by a machine. The recognition means that an interpretation of
the event is made, e.g., by ;omparing it with an instruction or
key, a previously established s}gnal, an expectation as to what

the event might be like, by adding it to other signals already
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received and treated, etc. We make no distinction bétween
signals and messages as is usually done in communication theory.
This distinction, necessary there, 18 not required at present.
At a later stage it will become important when the acts of an
organization are related to the amount of information, the rate
of flow of messages and the efficiency of signaling systems, the
codes used{ etc.

There are internal and external signals. The first are
transmitted from source to competences and back, and among com-

petences. Such signals are transmitted, sometimes by means of

a separate inner signaling organization (ef. below....), some—
times without, depending partly on the quantitative extent

of the organization. A signal may be an act of cholce by one
competence the results of which are noticed as an event by another.
Thus, the open fulfillment of a duty may be all that 1is required
in order to pass on information and a separate signal in addi-
tion may be unnecessary. The event caused by the choice made

by the competence may happen inside or outside the organization

depending on whether the competence 1is involved in inner and

outer operations. External slgnals are events coming to the
organization from the outaide, even if not intended to be a sig-
nal or a communication (e.g., the noise made by the enemy); this

is then an involuntary signal; only external signals may fall into

this class. It is intentional, for example, if it 18 a customer
entering a store. Most of these external signals are random
events (from the point of view of the organization) with various

probability distributions; they are not random 1f the other
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organization uses a pure strategy composed of several moves.
The internal signals may follow entirely different patterns but
cannot be free from randomness. An internal signal may cause
an act in the inner or outer operation and an external signal
can do likewise.

Any signaling device, especially when it is large and is
transmitting a high volume of messages, produces noise, i.e.,
messages. Thils 1s empirically very important for those numerous
organizations in which the signaling system i8 rudimentary and
improvised, and where the question of noise 1s not particularly
studled. Every organization has to have some, however rudi-—
mentary,.technique for filtering messages. This will, as a rule,
be achieved by comparing a message with a previous one that had
proved 1tself to have been correct, or comparing it with an
instruction specifying the duty of the competence, which would
always require the mentioning and description of a signal. The
identification of the signal will cause the competenpéigéi
make one of these decisions: {a) to transmit the signal or a
new one, alone or wilth other messages, to another competence; or
(b) to set a material act, i.e., to pick a value for one of
its variables. If (a) alone i; the case, then the organization
has a separate information organization included in its own
organization as described by the existence and distribution of
Source, varlables, and competences.

We return to this case below. We now consider only (b).

When the competence acts materially i.e., decldes on, case

(b), it 1s acting either internally (in the internal operation
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of the organization) or externally (making a move, in the game,
on behalf of the organization). If the competence does not act
upon the ldentification of a signal requiring action (though
this may be an erroneous identification!), then an error has been
made by the competence. If the competence cannot act,a "mistake"
has been made by the organization from the polnt-of view of the
competence by confronting it with an "impossible" task. The
latter case arises when the competence has not been glven the
necessary admissible variables or domains in order to produce
the response to the signal. E.g., the store may be out of stock
and the stock level 1s controlled by another authority; or the
mllitary force 1s underarmed, etc. However, 1t will be seen
that this need not be a mistake of design of the organlzation.
On the contrary, the organization may have been planned by fore-—
seeing the occaslonal occurrence of such circumstances. In
other words, the design may include a probabilistic element, and
the question would then be whether the proper probabllity esti-
mate has been made.

A memory is an indispensable part of any organization ?hat
has any continuing existence. Even an organization created
ad hoec has more than one single act to set; i.e., either the
inner operations require more than one act or the outer operations
involve more than;bne move in the game of strategy. Then some

device 18 needed to retain information in order to carry out the

next steps. Such a device is a memory organization. First, it
is necessary that the Source know that it has created competences,

what they are, what varlables of higher and lower order have
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been allocated where, what duties were specified, etc. This
burden upon the memory is in itself far from trivial, especlally
in a large organization. ‘There, however, the memory need not
have every single item that 1s stored in 1t in a ready state.

It often suffices that 1t has the path to tﬁe stored plece of
information identified and open. Second, an orgéhization must

know, in some form, its state of operations.1 Few organiza—

tions will know their state precisely (still using an anthropo-—
morphic language here); they will often be only statistically
informed and this may be entirely adequate. Precilse knowledge
is often required, e.g., in chess; but it 1s not necessary to
remember the steps that led to the position in order to finish
the play in an optimal manner. It 1s sometimes even impossible,
as in Bridge. (It will appear later (¢f. ....) that this is a
different information from that which must exlst for individual
competences about the functions of other competences in order
that an organization can operate.)

The memory 18 used in fixing the operations of the organi-
zation. It is not necessary that all items the memory has to
preserve be stored in any particular place ldentified as the
"memory." The memory of the organization may (in part at least)
express itself in the very form the organlization assumes. We

shall call such a case the protocol memory. Thls means that

restrictions are placed upon the varlables that are at the dis—

posal of the competences, or that new variables are introduced

whenever some information accrues to the memory. Phenomena of

1 Cf. further elaboration below about the "organization homunculus."

Declassified in Part - Sanitized Copy Approved for Release 2013/06/11 : CIA-RDP81-01043R001800180002-7



Declassified in Part - Sanitized Copy Approved for Release 2013/06/11 : CIA-RDP81-01043R001800180002-7

RM--734
46—

this nature can be observed within each organization. The pro-—
tocol undergoes a gradual change that expresses a learning
process (cf 7). Protocol is, for example, the drill imposed upon
soldiers; it expresses a past experience with the handling of a
particular weapon. It is often found that the best way of com—
municating and utilizing this experlence is‘in the formalization
of the operations. The fact that this is then 5-bart of the
memory is not always clear to those concerned, but the purpose is
achieved. Another form in which memory is expressed 1s routine.
This 18 an "automatlc" selection of the correct value of the
variable, because the frequency with which the same situation 1s
encountered can be relled upon. There exists, apparently, a
strong parallel in human behavior where, for example, the
experienced planist need not declde each finger movement cons
sciously and separately. The remembrance of a plece seems to
l1ie in the hand itself which almost instinctively strikes the
proper tones.1

There are other forms of storing information. These depend
mostly, i1t appears, on the size of the organization. When 1t 1s
large, speclal memory organizations have to be created which
function very much like the memories of computing machines.

Memory organizations are entirely internal; 1.e., have no

external activities (they never operate on behalf of the whole

. organization, committing it $o the outside.

1

1 This 18, of course, exceedingly doubtful and possibly even vold

of meaning. Nevertheless, there is sgsome value to the analogy.
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The staff of an organization (apart from the working
and executive functions) is usually a competence charged with
storage of information, and as such is part of the memory. Its
functions, however, transcend this assignment—i1t also serves to
collect and interpret information which ig not derived from a
learning process or other past experiencehof the organization.

It has the assignment ofugathering intelligence also from the

outside of the organization. It ig usually assigned to the

Source or the highest competences. But these functions fre—

quently overlap empirically, although there 1s no structural

necessity.

o BeSidesjthE Indispensability of & memory for eny continuing
organization, 1t 1s required for learning. The functioning and
value of a memory depends upon 1its accessibllity; dead storage
of data does not make them information. The data become informa-
tion only when they are accessible to the proper competence
that can utilize them. Socilal organizations appear to differ
considerably am&ng each other in regard to the extent and acces—
g81ibility of their memory. In the humsn body the memory 1s
apparently available to all organs on an equeal basis. I1f some
appear to have more easy access than others it is, 1f true at
all, perhaps due to frequent challenge and gtimulus. In soclal
organizations (always centrally directed!) there is usually,
perhaps even necessarily, this feature: The memory is more
difficult to get hold of constitutionally for some competences

than for others. This is partly intended this way, partly a
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consequence of the particular signaling and information system.
When planned, it involves intended secrecy; or access to the
memory is reserved as a privilege to higher parts of the hier—
archy. This tendency occurs often together with the opposite
one of distributing (parts of) general information to all com—
petences indiscriminately. .. .

The memory of an operating organization need not and should
not hold its contents indefinitely. "If the learning process has
been accomplished and some experlence is used—that had been
stored in the memory—then the memory will have to be relieved
of these contents to make room for new storage of those exXper—
jences that will accure after the preorganization. The latter go
on all the time in business, government, and the military forces.
They are in part an expression of the process of learning.l The
information released from active storage most often is wasted;
only in rare cases will it become subject matter for historical
purposes.

Next we observe that a distinctlion has to be made between the
system of gignalinég(or network) on the one hand, and the use made
of 1t (or the actual flow of messages through the system) on the
other hand.

Although every competence must be linked to the network

directly or indirectly, it need not be able to send messages at

- e e

all times, or indeed even to receive theri from the Source or other ’

1 In part fﬂey are causéd by the need to combat the ever—;?ésent
tendencies toward disorganization, i.e., the entropy of any—

thing organized.
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competences (e.g., ship alone at sea in war). Discontinuity

of actual dispatch and receipt of messages, and of the ability
to send or receive them, is compatible with the operation of an
organization. Indeed, it is possible that acts about which
information must be sent need not be thensubject‘of a separate
message or signal. This is, for example, the case when a chain
effect between events exists such that x leads to y leads to z

and z 1s the signal that all previous acts have been actually

carried out, at least within aome probability. _This may be the

only message the Source or some high competence requires; it

then receives automatic cumulative informatlion. This 1s, of

course, a different kind of comprehensive information than that
resulting from a process of digestion of messages carrled out

by interpretative suborganlzations (e.g., staff). The accuracy

of the former may be much higher than that of the latter,

because the latter are subject to error of interpretation in

addition to the noise that afflicts each single message separately.
The frequency of messages—in whatever directlon—may become

so large that the signaling system 1s unable to handle them

within time intervals that are short enough so as not to impair

the meaning and value of the message. In that case we speak of

congestion. Although this 1s a term with immedlate intultilve

meaning, there 1s no satisfactory mathematical theory avallable

that would help in determining the point when such systems become

i"congeated.‘; Yet'congestion is pndoubtedly a reason why some

——

. 5! Obviously the problem arises for telephone exchanges, railroad
yards, etc. But no theory exists for the latter, and 1t 1s
difficult tc envisage. There are statistical criteria for con—
gestion of telephone exchanges that are useful for thelr design
and operation.
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systems-—and the_organizations they serve—will break down

at least temporarily and perhaps only partly. If the density of
signals within the organizatlon changes, very simple changes in

the structural—topological—nature of the system can often take

care of the variation in flows. For a theory of organization,

1t would obviously be of prime importance to upderétand such

crucial phenomena, because 1t can be surmised that frequently
very minor organizational changes may be sufficient to change
profoundly a given picture beset with difficulties. Adjustments
may, however, not always be contlnuous but require discrete
alterations in the organization set—up, elther of the baslc orga—
nization or of the signaling system. These critical points

would seem to be of particular interest for the discovery of the
events assoclated with the size of organizatione and for the
understanding of the phenomenon of growth and expansion.

So far this discussion was in terms of gpecial information

intended for a particular, individualized competence or a group
of competences. These were the messages considered for thelr
excitation. In some organizations there 1s, as already mentioned,

also a flow of general information which is sometimes even

produced by an orgenized effort. In these cases all competences,
or at leést special groups, are informed of events without any
clear idea that these messages will excite a particular compe-
tence, or cause ; particular act, or any groups. It is merely
anticipated that receipt of these messages may in some way con—

tribute to the functioning of the organization as a whole,
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especlally in improving the performance of phe recipients, if

only a group of competences are affected. Ways in which this|

1s carried out are numerous: There are the general alarms;>
alerts, etc., that are sounded; there is the publication of
company news ltems, internal statistics, etec. On a wider scale—
no longer only within a single organization which i8 the case
here under consideration—there is the role of-newspapers, of
scientific publications, meetings, and 8o on. It is interesting
to note that the distinction between special and general infor-—
mation 18 also made in the human body: The nervous system pro-—
vides the former while the blood stream, reaching every part of
the body, provides the latter. For example, it carries warnings
of danger, etc., by means of changes in its chemistry, pressure,
temperature.

One further point: It appears that when there are more
delegations of competences (for the same total number of variables
in the organization), there also is need for a larger signaling

system. This is only partly true: The signal is related pri—

marily to the variable and not to the competence. A redistri-

bution of competences requires a rearrangement of the signaling
system, unless the competence relies exélusively on outside sig—
nals not controlled by the organization at all. At this oecasion
1t must be decided what the hierarchy and the sequence of acts

of the newly determined competences shall be. We know (ef.

Sec. 3) that the signaling system has a decisive influence upon

these. When many variables are in the hand of one and the same
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competence there may even be such crowding of messages
that a sub—internal system for handling them may have to be
created. This would at least #nvolve the setting of priori-
ties for messages, etc., as it indeed often happens. From the
economic point of view, 1t 1s interesting to note that different
schemes involve different costs, yet they may be functlionally
equivalent. Economic theory has not dealt with these matters.
We return now to the distinction made in Sect. 2 con—
cerning inner, outer, and mixed varilables. The possible connec—
tions of the variables to signals is summed up for convenience
in the following table:l
Vsrisbles:
Inner Outer Mixed

(Internal: A

Signals:
(External: B

An internal suborganization exists if there 1is a complete
delegation system within the entire hlerarchy of delegations of
competences such that only inner variables are contalned therein
and connected with each other, although A and B types may be
intermixed as far as signals are concerned. An internal sub-—
orgenization comprising only type A 18 a possibility, but is
exceedingly restrained. Any suborganization, being part of the
whole organization, is necessarlily open-ended since closed sub—

systeme are an obvious impossibility.

1 If the frequencies with which the various combinations occur
were given, an-important measure descrlbing the structure
of the particular organization would be availlable.
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From these possibilities 1t follows that the structure
of an apparently even "simple" organization will, as & rule, be
exceedingly complicated. In particular, the organization is
not surficientiy described—as already stated—if only the dele-—
gatlion of the variables is indicated. For an understanding of
the practical workings of an organlzation, 1t is indilspensable
to know to what kind of signals the various variables are bound
and what the arrangements within the main organization are.
The same main organization, as described by some hierarchy, can
be of a very different nature from another one, which has the
same hierarchy. The network of delegations of variables makes
a2 number of different signaling systems compatible. Lattices,
trees, networks, etc., appear to be the proper forms to desecribe
the connectedness of variables, of competences (in which several
variables of different types can be held together) and of sig—
naling systems. The ordinary box—like description of organiza—
tional structures, based on the idea of "reporting to" is at least
inadequate. The chains of "reporting" are essentially those of
formulation of duties, responsibllities, etec. They do not
always reveal the power vested in the organs. Much less does
this description, or even a more detalled one in terms of the
variables of action, give information about the chronological
sequence of acts for any inner or outer operation (this 1s taken
up below).

Although this last point is of:gonsiderable importance, it

L,
e

suffices here to mention this much: We have distinguished between
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the activity and the operation (cf. Sect. 2), the former being
the totality of all possible (inner and outer) operations, the

latter consisting of a variety of acts or sets of acts. Now 1t

1s necessary to realize that one and the same operation can be
carried out, under certain circumstances and within limitations,
in a variety of forms, such that the ch;onological sequence of
the choice of Qalues for variables 1s.not rigidly prescribed.
E.g., a salesman can first sell commodity x and then commodity y
or vice versa. This 1s, as we saw, partly a consequence of the
relation between type of signal and type of variable, but also
due to the stétistical—probabilistic factor in organizational
set—ups.l

In view of the highly classificatory approach that we must
follow—being concerned exclusively with phenomenology-—further
distinctions relating to signals and choices (for variables) are
in order. At the end of Sect. 10 we shall discuss the lmportant
problem of the relation between hlerarchy and sequences of acts
in operations.

A signal’is an "event" and vice versa. A signal is (after
Tilltering information for a specific variable or group of vari-
ables. It determines that a choice has to be made for the
variable(s) to which it is related; if it does not necessarily
speclfy further, it may carry an implicit order. If the signal

carrlies an exblicit order, 1t annihilates the variable by making

1 The phenomenon occurs also in economlcs, e.g., in the theory

of consumer behavior where it matters greatly whether durable
goods are at all involved, etc. It would lead too far to enter
upon this here.- Cf. footnote, page 114.
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it a constant. Or at least it restricts the variable's domain.
Signals that are not even implicit orders are only information,
the value of which consists for the competence of the possibility
of making another (i.e., better) cholce than without that signal
at the time when an order—carrying signal arrives. If a com—
petence has all the information that could concelivably influence
the cholce of a value for the variable, we say that complete

information exists. There may even be more information available

which is then redundant. Great masses of redundant information
may obscure the relevant information which can then be obtained
only by processes of digestion, compression, etc. (cf. above) and,
in many cases, by inference or other loglical operations. (Ihese
latter situations are left out of account here.) Their analysis
would involve the discussion of information theory in relation
to the process of inference.

An "event" becomes known through a signal; in fact, the two
are inseparable. For our purposes this classification has to be

made: (1) events of the organization which are either the out—

come of choices (a) in internal or (b) in external operations;

(2) other events, which are either (a') physical, i.e., produced

by Nature, or (b') other organizations' choices. Events of
Nature are determinable if their probability distributions are
known. Even where—they.are completely random in the sense that
their probabilitié@ cannot be estimated, Nature is never male—
volent, 1.e., bent on impeding the organization in the pursult

of its aim. The latter may apply random, i.e., mixed, strafegies,
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but that 1s a different thing from the possible randomness of
(a'). Here we have a motive arising from antagonism. If the
environment 1s not one of pure Nature but also contains acts of
other organizatiohs in 8 mixture with events of Nature, the
statement that there will be no malevolence in the milieu 1s

most likely no longer true.

A change in information 1s thus necessarily equivalent to

a change in state of some organization including Nature; for
example, it is a change in the state of one's own organization
that (generates and) receives the information. When the signal
dges not erise from Nature, 1t is also a change in the state of
some other social organization, since otherwise there would not
have been a signal.

Thus, as far as contacts between organizations are concerned,
there 18 never a one—sided receipt of information since it must
have been emitted elsewhere through a change in the state of
the other organization. There are also changes of the state of
information of an organization about itself; this will be dis—
cussed separately below.

Next we discuss the operational dependency of choices;

this requires a further classification of variables for discus—
8ing the operations of the organization. A competence, in order
to make (a) an admissible and (b) an optimal choice for a variable,
must have information; i.e., must receive or have recelved, at
various previous moments of time, a number of signals which

involve, in various combinations, the following:

~
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(X) Technological knowledge: This is fully

~1ncorporated into the domain of the varliable—
the knowledge is deterministiec.
(') physical, legal data

(¢'") Random physical events: "Nature":

the knowledge 1is probabilistic.

Cholces by own organization:

(A’) own inner ) (probabilistically
c¢hoices known)

(A" own outer

Outer moves of other organizations: Often only

the fact of such a move may be known, not its
outcome (not even probabilistically); for example,

in Krlegsplel.

Choices (i.e., variables) fall into these two further
classes—apart from the above distinction about inner, outer,
and mixed variables:
(2) A cholce 1s separated if it can be made (optimally)
without a specific tie—in with another choilce. Such a choice has

no (specific) predecessor operationally. E.g., a customer entering

a store causes a ‘gseparated choice to be made by the salesman.
Every variable and/or competence except the Source has, of course,
& hilerarchical predecessor or superior; but here we are talking

Yoo

about sequences of cholces in operations.

(b) A choice 1s successive if its execution requires
at least one gpecific predecessor; l.e., the establishment of a

value for another varlable. This occurs most obviously 1n line
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production (c¢f. Part III). We then have connected choices;

the variables concerned may alternatively be inner, outer, or
mixed variables.

(e) A chain of cholces is gilven when 1n connected
cholces each specific predecessor is of the same class. It 1s
easily seen that there can be only two types of chains of inner
variables, depending either on (,@l) or (8“). There can be no
chains of outer choices. The length of the chains 18 given by
the number of the specific predecessors of the last member.

The question arises whether in any, even the most primltive,
organization there must be at least one chain. Or whether it
is enough to have at least some successive choices. It is doubt—
ful that any organization at all can be constructed (1f 1t con—
sists of at least the Source and one competence) where all choices
are separated.

It was shown earlier that an organizational structure 1is
inadequately described when only the hierarchical set-up is
specified. It 1s necessary to include the corresponding, actually'
given signaling system. Now it becomes clear that even a com-—
plete description——in that sense-—does not inform about the

sequence of choices in operations. The principal fact 1s that

the various competences do not necessarily act in a sequence
corresponding to the hierarchy. Often the lowest competence acts
first; e.g., the janitor opens the bullding before the president
can go to his office. But the highest competence selects the

eritire inner and outer operations. That the sequence of acts

Declassified in Part - Sanitized Copy Approved for Release 2013/06/11 : CIA-RDP81-01043R001800180002-7



Declassified in Part - Sanitized Copy for Release 2013/06/11 : CIA-RDP81-01043R001800180002-7

The account of the functions of information is incomplete

less reference is made to the state of information of the orga-

hization about itself. It 1s clear that the Source must be

informed about the entire hierarchical structure, but it is not
clear what distribution of one- competence's information about
other competences is required. However, this much can be said:

A competence must know about the competence to which 1t reports
and about those on which it depends operationally in the sense

of the above remarks. If every competence had full information
about every other it might help but not necessarily; it would
clearly be wasteful, if not physlecally impossible, for most
organizations. For that reason we spoke of automatic cumulative
Information in operations. 1In operations 1t is unnecessary and,
indeed, wasteful, for higher competences to know everything about
the lower. It is élso useless for lower competences to know all
about those that are very much higher, ete. In no case are the
operations significantly affected by such knowledge; but the same
is true for the general information mentioned earlier. There
also, no direct connection between the amount of information

and the cholces can be established, although it is reasonable to

assume that the information will improve the operations. It is
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noteworthy in that connection that there exists a formidable
barrier for military men, businessmen, or practiéally anybody
within aﬁ organization to describe what they are doing. Simi-
lar}y, the human being cannot say what 1s go}ng on in his own
bday, although he has plenty of experlence iﬁ living and knows
that he is functioning. 1t requires at least oné"science in
each case!

The distribution of the knowledge of the organization about
{tself can be described by suitable mappings. Thegse are not
}gimple; they are everywhere of the one—to—many variety and shall
be deseribed more in extenso at another occasion. We find again

that in a significant way an analogy exists with the mapping of

the human body 1nto the brain. An illustration is offered by

the so~§;11ed motor—sensory homunculus, as described, for example,
by W. Penfield.1 This mapping shows the relatlve importance given
by the brain to various parts of the body by representing some
more strongly and detailed than others. Similafly it is in orga-—
nizations. There, however, the situation may be even more COmM—
plicated because the various competences—and not only the Source—
have to’have their own mappings of the whole organizations. The
Source,'in turn, wiil have to be informed about thelr state of
information. - ) f .o

There are, furthermore, several such méppings;the two“ﬁ}in—
cipal ones are: (1) the hierarchy mapping and (2) the operational
mapping. Ad (1): The competences will, as a rule, not have the

same and complete informatlion about the different hierarchies

1 y. Penfield, The Cerebral Cortex of Man (1950).
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that may prevall in the whole organization. This does not
interfere with their operations. Ad (2): The operations of the
entire organization can be carried out as intended (i.e., even
optimally) when each competence has only information about those
faa;ors influencing its own cholces and those of the surrounding
competences but not about others. -

In this connection—also awalting elaboration—I mention
the further fact that the usuai description 6f organlizations by
means of charts, etc., is at least incomplete. The lacking com—.
ponents are the quantifiers that must be inserted as well as the
clear expression of coordination and subordination which 1s
usually blurred. The application of relations logic will be neces—
sary in these cases.1

We saw at the end of 3 that every organization has a pro~
babilistic element incorporated already in its basic structure
of delegation of variables. PFrom this, as well as from the fur-
ther fact that there 1s noise 1n the signaling system, it follows
that each inner operation has a (not—intended) probabilistic
nature. This view ls strengthened by the observation above that
chains and other dependencies exist among the variables and that
the outcome of cholices of predecessors may be known only statis—
tilcally, if the outcome is known even to that extent. In many
cases a competence may be informed only thaghanother one has
chosen a value for a variable, without being told which. Or,

even weaker, the competence may merely be able to assume, with a

1 There is a high simllarity here with parentage and its logical
description.
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certain probability, that a cholce of a variable and of a value
has been made, inferring from general information and basing the
conclusion upcn its knowledge about the organization as such

and upon its previous behavlor. Examples for such occurrences
are easily found in the military fleld, e.g., from naval opera—
tions conducted under radio silence and scattered over wide ocea

areas.

5. Mistakes, Errors, and Recovery

In connection with the noise in an information system some
remarks were made about errors and mistakes. This is, however,

a vast and complicated field about which 1little 1s known and not
all of this knowledge falls into an acceptable pattern. The
best that can be accomplished is to describe some of the princi-
pal phenomena in the hope that further clarification can be
obtained by extension of such descriptions.

First a definitional difficulty: A mistake would appear to
be anything that involves the misuse of a correctly designed orga—
nization. If such a thing 1s at all possible, it means that
there cannot be enough self-checks built into an organization
preventing such occurrences}' Or can a correctly deslgned organi-—
zation pick a non-optimal strategy? This would be possible only
1f limited information 1s assumed. But a correctly designed
organization would have to provide for proper filters for noise.

So the problem reduces to the obvious impossibility of elimlnating

> -

B il

S ey -

the probabilfstic aspects of nature in the information system.

E.g., 18 an Brganization correctly designed in which an incom—
petent person gets into a top position when the procedures
for appointment and promotion are observed?

1
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Do all cases of misuse reduce to this? It would not be true

if a correctly designed corporation put an incompetent person
into the position of its president. Can checks be invented which
would prevent such an oceurrence? Since we do not know what the
"fundamental organizational" pr1§cip1es are, we know nothing
about their violation. All one can do in this situation, there—
fore, is to describe typical cases in which there 1ls common—
gsense. agreement that mistakes have been made and that errors

have occurred. The distinction between the two—if it can be
maintained at all—will not always be sharp.

The problem of discovering the mistakes of, and errors within,
an organization 1s of extraordinary practical significance.
Otherwise 1t would not be possible to tell how the optimum posi-—
tion can be reached (assuming 1ts characteristics to be known! )

It is not enough to know that an organization 1s not at its opti-
mum; 1t is necessary to be abie to indicate where 1t is and how
one can get to the optimum or at least move towards it. A pure
trial-and—error procedure 1s an empirical impossibility when many
variables are 1nvolved.l Numerical estimation of the distance from
the optimum 1is also required because otherwilse the significance

of an error or mistake 1s impossible to determine. To visualize
what is demanded, it suffices to think of a university: What 1s
1ts optimum organization? Its aim? How can the aim be formulated
quantitatively? What mistakes does the administration make?

How far do they keep the universi%y removed from its optimum

position? What corrective measures should be introduced? The

1 this is significant for the so—called "theory of the firm" where
all of these things have been neglected.
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patent impossibility of obtaining anything but the vaguest
answers to these questlons—which are typical for most adminis—
trative set—ups—is an illustration of+the«grave consequences
of the total lack of theory in this fileld. -~

It is not better in business. For example, the chalrman of
a large department store—a very able man—gave this answer to
the question: In what percentage of cases would a customer who
entered the store and asked for a commodity carried by the store
be told "temporarily out of stock"? "Approximately in 2 — 3 per
cent of the cases." A statistical investigation had put this
flgure at 15 — 17 per cent! This enormous divergence of infor—
mation about a vital aspect of the operation of the business shows
what poor conceptions often prevail about the "optimum." Clearly,
the percentage cannot be zero. But is 15 per cent bad or quite
acceptable? Without any deeper knowledge about mistakes, almost
any answer 18 as good as any other. A department store sells
many thousands of different items, none of which 1is decisive for
the outcome of its operations. If the stock 1s not avallable,
only a small mistake 1s made. It may not even be a misiake at
all because it would cost far too much to be better stocked. The
control system may become exponentially more expensive for each
reduction of tﬁe Bercentage. Similarly, there 1s not much of a
disappolntment to the customer, because a street block away there
will be another store having the commodity in stoek. Or there
may be a close su?stitute of which even the department store may

carry an ample supply. From the point of view of the economy as
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a whole, an entirely negligible event has occurred at any rate,
whatever the final outcome for the customer. This 18 clearly

a situation where many small mistakes can be tolerated (if they

are such; c¢f. the reference to the costs of not being 1n errof).

In the terminology used above there is not a mistake here, but
an error. The reason is that "being out of stock" 1s attribu—
table to the deslgn of the organization. The incorporation of
a technical advance ledding to a more ridig control system, or
to a system of faster signaling, etc., make 1t possible to reduce
the percentage, but then there 1s the technologilcal progress which
we are now not considering. It is also possible to treat the
occurrence statistically in the sense that probability distri-
butlions, rather than individual events, are considered and that
the correct distribution was chosen, so that no deslign-mistake was
made.

A very different case 1s offered by, say, a naval supply
depot that has to provide ammunition, ete., to warships. If
ammunition for 16—inch guns 1s demanded by a battleship and the

depot does not have them 1ln stock, there 1s no substitute ammuni-

tion. The same applles to many other items, such as highly
specialized radar gear, electronic tubes, olls, etec. Further—
more, there-is no other naval base around the corner which might
be better stocked. The loss for the navy may mean the loss of a
battle or a‘campgign and might be valued at an infinite amount.

It 1s clear that this contributes to a different inventory poliey,
to an "overstocking" in a commercial sense. In fact, there is

no comparlson possible, because—as far as these items are
TRy e
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concerned—the naval base is a different kind of organization
since 1t approaches more the type of a digital computer which
operates on an elther-or basis and tolerates no mistakes whatever.
We do not say that the base as a whole should be so arranged.
It may be faulty to operate the entire base like a diglital com-—
puter. Large sectors of the naval base are constructed comparable
to department stores where wide substitutions are possible; e.g.,
when the battleship wlshes to get splnach for its provislons,
she might also take broccoll or peas if the base 1s not supplied
wlth the desired vegetables. All thls becomes of significance
for drawing up a program of loglstics where the possibilities of
substitution do not appear to be utilized enough (c¢f. Part IV).
The significance of a mistake in organizations depends also
on the possibllity of recdverz. As a2 rule it wlll be easier to
adjust to many small errors rather than to a large mistake.
Bspecially when the small errors are qulckly recognized and sig—
naled as such 18 counteractlon effective. The nolse factor
enters here, too, since false signals of mistakes and signals o%
mistakes when none were made may lead to false counteraction.
The human body provides checks in its neural system which make
certain that the body will not be caused to act easily upon the
basis of false signals. Yet when actlion is called for it comes
as quickly and decisively as i1f it were an on—off system. The
eye 1s a prime 1llustration.1 Small errors in soclal organiza-—

tions can be recognized and reported quleckly. This can be done

1

Cf. the work of Sellg Hecht, about the eye, where it 1s ghown
that 6 — 7 rods have to be excited before a light sensation 1s
reported to the brain. Smaller numbers are not reported because
it happens frequently that single rods will in error go on and
the brain discounts these errors by not reacting.
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by people who are not, or little, responsible for their occur—
rence; e.g., the salesmen in the department store are not res—
ponsible for inadequacy of the inventory. Therefore, feelings
and pride are not much involved and the remedial counteraction
does not create many difficulties. Anything pertaining strictly
to statistical error falls into this elass and is, therefore,

of the more harmless type. Large mistakes, embodied mostly in

the structural features of the organization, are difficult to
discover and still more difficult to remedy. If they are brought
to light they affect many people and probably highly placed ones.
High administrators are notoriously unable to accept criticiem;

in that they are quite different from scientists who are con—
stantly exposed to such challenge. Large mistakes oceur probably
mostly with organizatlons where no real effort has been made to
state the aim, even qualitatively, clearly—1let alone numerically.
The mistakes are difficult to determine, cannot be stated uncon-
troversially, and may therefore go unnoticed for a long tlme.

Common sense 1is not a reliable guide for finding and remedying

them. Many things in large orgenizatlons appear outright foolish

to an outsider, but the disturbgnce of these practices may have
grave consequences because the practices may not be faulty. The
"obvious" cuﬁbeisomness of many gbvernment offices and their
procedure invites quick criticism, frequently from businessmen
who, whatever they do, deal with vastly smaller quantitles and
cannot judge from thelr experience what the best procedurg would
be. It appears as if it were simple to find out what other pro-—

cedures are at least equivalent, 1f not patently superior. 1In
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‘ most cases opinions of this kind are of little value because
of the laek of a theory covering such complicated phenomena
(quite apart from the prevalence of purely political prejudices).

The small errors described above do, however, have a

larger aspect that must be well understood. The fact that a
department store cannot and need not be 100 per éent stocked
for all cases makes it necessary toevaluate the statistlcal
situation and to determine and various probabllity distributlons
involved. The appralsal of thls statistical situation can be
correct or it can be fundamentally wrong: Here 1s the fileld for

_the large mistake—vis—a-vis—a statistically determined set—up.”

gi%ﬁgném&li 1951}i§p;i'§5§§}§ afg acce?pAP}é }fAiﬁéy occur within:

o —— -

" the framework of a cé;rect appraisal of thelr probabllity, and

‘ the estimation of their influence upon the operation of the entire
organization. I believe that the distinction between “errors"
and "mistakes" 1s real and of importance, even though at present
not yet followed up into all ramifications.

Recovery, closely related to the notiona of error and mils—
take, is a profoundly important notion which plays a great role
in the whole range from blology to mllitary strategy. For a
centrally directed social organizatign there are two basic con-

ditions when the phenomenon may arise: (1) Recovery from the

effects .of own error and (2) recovery from outside shock and

pressure.
(1) 1is incorporated into the set—up of the organization, and

‘ recovery 1s possible if the distribution of errors is properly
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estimated; l.e., an estimate has been made of the feasibility
of avoiding error and the impossibility of achleving the aim of
the organization more closely (to the extent that this is depen—
dent on the organization's own acts). For examéle, one loses
by being out of stock but can absorb such losses to a certain
extent. 'if instead of errors, mistakes are involved, the situa—
tion 1s more complex. It is again a quantitative problem: If
a wrong probabllity distribution, in the above case, isrchosen,
recovery may very well be possible; i1f a mistake of the nature of
placing an incompetent man in charge occurs, recovery may never
be possible.

(2) Here is a problem about which nothing appears to be
known, except in the most general sense, for individual socilal
organizations. This 1s undoubtedly also a quantitative problem—

1t would require measuring the‘limiting extent or amount of

damage done from which recovery can still be expected. But

cf. Sect. 9 about the restricted value of the notion of costs!
Even the qualitative description 1s quite obscure and will have

to await many studles, the nature of which cannot be easily
specified. It is 1ikel& that highly specialized organizations,
Just as such biological organisms, are most vulnerable. Speciali—
zation can refer either to the detalled structure or to the lack
of flexibility in opgrations, which we know not to be necessarily
the same. A good 1llustration for the second kind of speclaliza—
tion 1is a certain tree-living pear which can eat only leaves of

one of two kinds of Eucalyptus trees. This animal would be highly
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vulnerable to changes in its environment. The—swine and the

rat, on the other hand, have a most diversified food intake. So
has the human being, thanks to his technological knowledge. He
is also little specilalized—as was often polnted out—being
bettered in virtually every fleld, by some animal. But in the
combination of all of his abilitles he 1is more adaptable than any
other living being. Similar conditions may be found in indivi-
dual social organizations, some of which perish after they have
become petrified, i.e., unable to adapt themselves to changing
environment. Others survive even mutilations: Transfer of vari-
ables and even creation of a new Source are not infrequent but
pérhapb more often encountered not in centrally directed, but

‘In the more complex composite organizations (ef. Sect. II/10) with

which we are not dealing now.

Machines differ usually from living organisms in their

inability to recover from shock. This is true of a motor, for
example, that cannot adapt 1tself to many detrimental changes of
its environment. However, the difference must not be carried too
far since it is possible to bulld a high degree of adaptabllity
into a machine. A gyroscope, controlling the altitude and direc—
tion of flight, will bring an object back to the required posi-
tion if it has been dislocated—but not "too much"—by adverse
alr currents. But an automobile motor, once beginning to run
down, has no recuperative powers whatscever. It is simpler to
have a mechanic make repairs than to build such devices into the

machine itself, even if devices can be imagined.

Declassified in Part - Sanitized Copy Approved for Release 2013/06/11 : CIA-RDP81-01043R001800180002-7



RM-T734
71—

The phenomenon of recovery 18 so obviously beyond the
scope of these notes that 1t has been sufficient to point
out that an understanding of this field would be immensely sig—
nificant. But it appears to be inaccessible to anything but
common-place remarks. (Abouﬁ the relation to learning, cf.

Sect. 8).

6. Controls within the Organlzation

Any organization embodies controlling devices, however

rudimentary and hidden they may be. Passive control consists

of the comparison, for each competence,.of duﬁ& and the cholce
actually made for the variables upon receilpt of signals. The
comparison proceeds as a rule at least on two levels: (a) the
control sees whether the signal has been recelved, identifiled,
and responded to (within a time 1imit) by the competence that 1s
in charge of the variable. It compares whether the right vari-
ables have been used considering the state of information at that
time; (b) the control may also compare the value of the varlable
actually selected with the hypothetical response that "should
have" been made. The correct response could be contained in a
catalogué listing all possible situations. It could, indeed,

be looked up by a machine, which might perform the whole control
function and might only be a machine within a machine, a servo-
mechanism. The control organ; functioning at a later time than
when the action took place, will often be in possesslon of more
information than the competence at the time of action. In that
respect control is conceptually always separated from action. 1t

offers no guarantee that it would have done better than the
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controlled competence at the lower level of information. There—

fore, the control organ is not a superior subatitute for the

controlled.

When the aim of the organization 1s not numerically expressed,
i.e., when there exists only a vaguely described payoff, the pro-—
cess of control of type (b) becomes vague, 1f not entirely impos—

t

sible. It is then when "judgment," "experience," and "wisdom"

enter; all are euphemisms for the fact that one does not have
sclentific knowledge how to cope with these situations.

Active control consists of the interference with a choice

due to be made by a competence by specifying a new domain for
the variable or even making it a constant. It 1s based on the
ability of the Source to reassume and redelegate any delegated
variable. Such an occurrence may be based upon the results from
passive control of past acts and/or upbn operational information
that would not become avallable in time to the competence under
the existing signaling system. Therefore, active control may
involve the reassignment of signals, while leaving the hilerarchy
unaffected. This will, in particular, be of importance in orga-
nizations where_separate signaling systems, 1.e., a suborganiza—
tion, exists. Actlve control is part of the general executive,
or officer, as distinguished from the special who is connected
with separate variablesv——hence, the institutlon ¢f a general
officer who can override any competences under him, while a

(special) officer -can exercise authorlty only within the delegation

set—up where the authority 1is transitive. For a general officer
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the authority 1s also lateral (this is further discussed in
Sect. 10).

The control may be set up as a separate system of compe-—
tences. The previous observations about h;erarchy, delegation,

signaling, etc., apply again. It 1s an organization within an

organization. The control system, however, does not need a

memory separate from that of the baslic organization, nor any
separate signaling system. These iatter two are then found to

be universal in that they are not necessarily related to separate,
distinguishable sub—organizations within the main organization.
This ought to be of considerable interest when judging the appro-—
priateness of organizational structures. We shall, however, not
discuss this point any_?urther.

The cogtrol ig primarily concerned with the internal func—
tioning of the organization and has there its easier task. It
also checks on the outer operations which are more difficult to
check because the records are, as a rule, one—sided; 1l.e., inner
operations consist frequently of transactiong involving eompeten—
ces in successlion, or have Bther clear internal interdependen—
cles, so that the behavior of & given competence can be checked
not only on the basis of its own records, but even by that of
another competence. For outside contacts this 1s generally
impossible. The internal records are avallable for such pur-—
poses, but, even if complete, tell only part of the story. Fur—
thermore, a contrél of the outer operations would require a very

complete knowledge of the strategic situation of the organization
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as a whole and this evaluation 1is hardly a routine operation.

It requires far more and is a function to be fulfilled by the
Source. Routing control of the moves made by competences is
possible when these can be compared with expected, routine moves
which are repetitious in recurrent situations. A1l control
functions aim at holding the organization togetger and improving
it. Since a control is indispensable in any organization, even
where "efficiency" 1s not an overt aim, this indicates that in

each exlsting organization there is also always a tendency towards

disintegration. This 1is similar to the process of entropy in

thermodynamics. Organization in itself, wherever it occurs,
whether in social or natural life, is something exceptional and
extraordinary. The natural state is one of lower order, 1f not
of disorder. Consequently, an organization will not tend to stay
in 1ts state of order but rather tend to fall to pleces. It 1is
therefore necessary for each perpetuating organization to provide
for tendencies to oppose such trends. The essentially internal
control of an organization is to accomplish preclsely this. What
the causes for this trend towards deterioration of social organi-
zatlons are can only be surmised in broadest terms. A future
theory of organization would have to make the explanation of this
basic phenomenon one of its primary objectives. The entropy of
organlzations differs widely but it can overtake even the apéar—
ently best—established ones. Some_sudden and surprising collapses
of formerly mighty armies tell important stories. Some systems
of organizations appear to come under particular stress of this

kind.
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7. Degrees of Organization

1

~ In’'several preceding passages an implicit use was made of
concept such as "over—organization," "higher" and "lower" forms
of organization, ete. It would be desirable to make these terms
precise. However, it seems impossible to -achieve this at the
present state of our knowledge, although intultively these notions
seem quite accessible. However, they involve some idea of an
"optimum" or "equilibrium" which would.b&" hard to formulate
except in a completely tautological manner. It is quite 1likely
that the notion of the equivibrium of an organization hasg to be
changed and broadened as in the theory of games which deals with
composlte social organizations. There the characterization of
an equilibrium by a single number or set of numbers had to be
rnplacod by new concepta.

e - S e e e .o T T e e g

Intuitively, one would speak or " over—orgnnization when ]

"unnecessary" formal steps are provided, when the domain of vari—
ables is restricted, etec., while "it is clear" that the choices
could be left to lower competences without their referring back to
higher ones, when "too many" competences are created (i.e., too

~»-‘rfew variabies—concohtrated in one), or uhen internal controla*

— s - e -
- R P PO

}gsre provided while the aelective power of competencea should not

‘ be interf;;eé with, ete. When there is a tendency towards more
constants in an organization, it would appear to coincide with a
"higher" form. But on the other hand, an organization will be
better able to cope with i1ts problems when it preserves more
rather than less freedom to choose. This requires that 1its

resources be held in a form that does not commit it to only one

: 02-7
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single course df action. But such a view contemplates alterna—
tive actions spread over a lengthy part of time—a further com—
plication. For a sharply defined aim, to be achlieved in the
immediate future, the proper organization 1s the one that fits
precisely the needs of the situation; e.g.;;a fully automatic
conveyor system is of this kind (for the inner operation only!—
but let us assume 1t to be optimal for the outer, as 1t should
be). This complete specification can be useless if a substantial
change occurs in the purpose (e.g., in this case even when con—
siderably fewer units of the same things are to be produced—a
very different set—up might then be optimal)

A low state of organization 1s one in which the resources

are relatively amorphous for the purpose, i.e., the strategy.

It is thus impossible to have an acceptable measure of the degree
of organization‘or disorganization (¥or a strictly static'casel)
without consideration of optimality of operation for a concrete
situation involving only the immediate future. A low form may
allow the transformation of the resources into a more specific
set—up; disorganization, on the other hand, may well consist of
the rupture of important functions of an otherwise highly diversi-—
flied set—up equivalent to its inabllity to transform further
homogeneous resources into the required specifications for moves
in the play of the game.

It is noteworthy that in this language the "power" of an

organization—which 18 the freedom to choose from a wlde range

of possible strategles and sorresponding inner operations—requires
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this interpretation: (a) Por a fixed situation, 1t manifests

i1tself in having made the optimal cholce, from the homogeneous
form in which the resources were originally given by committing
them to a paéﬁicular form; (b) for a situation which 1s still
flexible, it manifests 1tself in availabllity of a greater amount
of resources that can still be committed, where at least part

of these resources are in a homogeneous (i.e., not specified)
form and application. Thus, for example, an organization can be
powerful, but at a low state of organization, etec.

To interpret: (a) means that the organization, in antici-—

patlon of a concrete situation, has used its resources in an
optimum form. Comparison with other organizations—possibly hypo—
thetical—that commit different amounts of resources gives a
measure as to_how wide the range of strategles 1s for them. In
such a scale, the place of relative "power” of the organization in’
question could be found. Such a scale would be exceedingly dif-
ficult to construct because of the formidable task of computiqg
the optimum strategy. (b) means that the resources are still

held in an unc;mmitted form, as, for example, the capital of a
firm being available in cash before any purchases of machlnes

and raw material have been made. In this condition 1t is possible
t o compare stréngth or power in a simple manner (assuming that a
particular situation 18 to be faced). In the economic illustra—
tlon, the liquid form of the capltal resources is a sound notion,
because we know approximately from the prevailing prices and

our technical knowledge how this can be transformed into specific
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goods and services.1 But for non—economic organizations 1t is

not a priori clear whether resources not yet brought into specific
form have quite fhe same tangible existence, let alone can be
glven numerical expression as in the case of cash which can be
compared with prices. Thus the civilians avallable for an army—
even if they have been trained before—are something different
from the soldiers they are when fitted out and arranged in com—
bat form. This observation applies, of course, particularly to
the organic field where the materials from which a living body

1s made glve no indication of the strength and power of the
organism into which they will be bullt unless the organizing prin—
ciple is also formulated and applled. In the economic case such

a principle is given in the technological knowledge belng com-
bined with the purpose of obtaining a maximum (of profit) by
choosing a strategy in a fairly well-known milieu within which
action can take place. However, the questlion how a lesser degree
of organization is transformed into a higher one, far transcends

the possibilities of this discussion.

8. Learning
The understanding of the phenomenon of learning will be of

primary importance for any ulterilor theory of organization. Here
only a brief sketch can be provided, in view of the formidable
difficulties in principle and gspecially at the present stage.
Learning has been extensively studied in psychology, biology,

1 If the firm attempts to do this it enters upon a game, so that
the statement in the text 1s not absolutely correct. But 1t
1s not necessary to go further into these complications.
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physlology, etc., but it 1s fair to say that even there, where

80 much ingenulty has been applied, the understanding is still

highly incomplete. The problem has appeared also in the disf
cussions about the construction of machines, such as computing
machines or those that play games with human opponents, where 1t
would be important to understand whether these machines could be

80 designed that they learn from the opponents' mistakes. Learning
involves complicated feedbacks as well as the assistance of, and
access to, a meﬁory.

It 1s a priorl clear that learning occurs also in social
organizations, whether individual or composite. Some are known
to adapt themselves to changing conditions, to emerge from adverse
influences, and to survive under the greatest odds even over
centurles. The universitles are a classical illustration: There
the same basic things have been going on while the outer world
changed-—transmission of knowledge, training of new scholars,
and new contributions to knowledge. The learning may have con-
sisted of the ability to adapt to variations in the milieu in
order to do essentially the same thing over time. 1In other
cases, learning may appear to consist of doing something differ—
ent (i.e., have changing aims) in an essentially stable milieu.
Sometimes both efforts are intermixed. It remains to be seen
in what sense one is justified in speaking of "learning”" in all
these cases.

It 1s perhaps—if this may be sald in parenthesis——mnot very
surprising that éf all organizationg, universities ought to be

able to survive well since they—we are told—a collection of
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. the finest brains of each age! Even if universities have not

developed a tﬁeory of organization and survivalvthat they can
apply consciously, they should easily find the proper adapta-
tion processes. So one should really not be too much surprised
that they have survived over hundreds of years, but rather

wonder why they have not done far better for themsslves.®

e e e

In those fields where leaming ﬁas.ﬁééhAﬁfudiéd 1t51g;inpvie
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tably found to be a matter of feedbacks. Certain activities are
carried on by the subjects, and the results are observed by them

i " 7 and their superiors in the light of the situation as they see 1t.

b e e+ < o a0 et e e

#

i The feedback——1f succ;ésful,'i.e., accepte&——bﬁé;aééé such that the

new operation constitutes an improvement over the older in the

’ same, Or nearly same, circumstances. Each operatlon produces new
information which, by means of the memory, is compared with infor-
mation already in possession of the subject. It appears that
wherever learning has been studled, the aim or function has always
been quite clear to the subject and the investigation. If neither
were the case, the observation of the learning process and of its
success would-undoubtedly be far more difficult, if possible at all.

The subject evaluating the experience and arranging for the

feedback to become effective in a learning sense (L.e., as we
shall see, byéa change in the structure or in the code of the
organization) may err and instead of a positive, we get a negative

effect. We recall that the aims of soclal organlzations, even

when centrally directed, are often obscure or only formulated

o 1 It is doubtful that universities in general are a good illustra-—
tion because the true institutions are not centrally directed
but fall into the category of composite, cooperative organiza—
tions. This- does, however, not apply to those American univer—
sities which-—archaically—are still run (organizationally) like
business corporations.
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in the vaguest generalities. This leaves, therefore, consider—
able leeway for the possibility of "negative" learning.1
Assuming the aim to be clearly understood, we nNow discuss

briefly a distinction that may serve to give a first outline:

i )

“v’?ajni;ﬁining for tﬁé 6&5‘? ofé?iéiai{" Learning arises only

e e o ot 0 9+ —SAmare v

if there is.ingbﬁbléte information and/or a deficiency (e.g.,
physical) in attaining the aim, and if the physical possibility
is actually gilven to adapt the organization. Under these cir—
cumstances an operation produces information that is used in’
‘determining the next operation when faced with the same oY nearly
same situation in which action is required. Now in our discus~—
sions so far we have, unless gspecifically stated otherwise, always
assumed complete informatlon, as this term is understood in the

Theory of Games, where naturally the problem of learning, i.e.,

discovering the opponent's intentions and style, also arises.2

The assumption of complete information precludes any learning by
an organization for which a clearly defined aim is described. It
will always be at an optimum, although successively over time

there may be very different outer operations (1.e., strategies)

because of two facts: (1) The common physical conditions will
change, briﬁging about as the most notable conéeqnence-awchangé

in the other players' strategles. (2) The strategles avallable

"Negative" learning 1s a different phenomenon from the "entropy"
of organizations, 1i.e., their tendency to go over to lower forms
of organizational set—up or efficiency.

Ccf. loc. cit. There it 1s shown that the problem really does
not exIst Tor the theory because of the equivalence of the des—
eription of a game in 1ts extensive and 1ts normalized form.
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in the second period will depend on the changes in the resources
of the orgenization due to the success or fallure of the strategy
used in the first period. For both these'reasons there 18 a
repeated "adagtat;on," but In this case 1t does not represent

a learning process in the above sense, because there were no
deficiencies and there is not the need to meet requirements posed
by the same situafion. If the same conditions existed and a
non—-optimal strateéy had been used, followed in such manner by
others that finally the optimal one is reached, then one could
speak of learning in the correct sense. But if optimal strategiles

sucoceed .each other,_no learning takes place.

N ;
- s T SR
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the movés of which they are composed. In other words, no rear—
rangement of moves 1s possible without thereby altering the
strategy; thls follows from the equivalence mentioned in footnote 1,
page 81. Since each optimal strategy guarantees only the maximum
protection in non strictly determined games, which are the rule,

it may by remote chance be that in successive sgituations dif-
ferent optimal statlstical strategles yleld successively increas—
ing payoffs. This might easily give the impression of a suc-—
cessful "learning" when in fact it has nothing to do with 1it.

An entlrely different situation arises when incomplete
information exists which 1s, of course, the empirically more
realistic case. Then learning will occur even if the situations
encountered by the organization should be strictly identical with

each other, provided the first strategy was only an approxima—

tion §0'thg'op§1mi¥‘29g. 1t

ridy, for example, Be: oo diffisuiti
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to compute the optimal strategy. Thus, the first one used gives
a vast amount of information that can be profitable for finding,
or approaching, the optimal one. The information would become
avallable to the o;ganization by comparison of the outer opefa—
tion by means of the memory with the theoretical characteristics
of the optimum strategy and lead to the incorporation of the
lesson into the next outer operation.l This lnvolves feedbacks
which may even have to be provided for specifically. This 1is
learning by mistake. In order to function, the mistake must be
recognized as such, which shows the importance of that notion

as discussed earlier. The feedbacks will not be automatic by—
products of an organizational set—up; they have to be spec;;ically
provided for. It is here where interesting and important empiri-
cal studles will have to be made. The practical arrangements
vary from the anonymous "suggestion boxes" to the calling in of
management experts. These techniques willl all become gradually

superseded by the development of operations analysis which, so far,

is applied mostly to the military field in which 1t has arisen.

Industry and business are lagging behind the military; for that

there are deep psychological and social reasona.2 However,

[P Bl T Sy —— - - == o

1 We neglect to mention, however, that a similar process must be
going on in the other organizations against which the strategy
18 to be used, so that there is no such stabllity. But we shall
not complicate matters any more at this Juncture.

The lag 1s Interesting, because management control was developed
by business. But operations analysis goes far deeper and by
virtue of 1ts wider scope endangers some of the prerogatives

of business executives. There is only a small and scattered
literature on Operations Analysis. Cf. P. M. Morse and

J. Kimball, Operations Research (1950) and & recent pamphlet
by the Nationa esearc ouncll.
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operations analysis applies more frequently to the inner opera—
tions, while we are at present still discussing the outer. Even
before the rise of this new applied science, the observation

and planned study of one's own operations are frequent, especially
in the mllitary organizations. There historical offices exist
charged with writing the histories of campaigns, wars, etec.

These histories do not serve in the first order some vainglorious
desires, but serve to understand the past so that lessons can be
learned. -This 1s a systematically arranged feedback which works
via the military academies, laboratories, and proving grounds.

It is most interesting to note that in that respect too business
1s lacking in interest and execution. It may be due to the lack
of resources (human and monetary), to the short life of th; aver—
age firm, but 1t must also be related to a lack of understanding
of the issue involved. It sufricestto compare the type of stan-—
dard company-made business"histories" (mostly more expensive
forms of advertisements of no analytical value) with the often
highly sclentific and critical character of military history as
written by the military themselves. Business is also suffering
from the desire to preserve secrecy. An example is offered by
the Bank of England about whose operations 50 or even 100 years
agolthe full truth cannot be established because the records are
not completely released, although they exist, and all concerned
are dead.

So we see: Learning in regard to the outer operations con-—

sists of approximating the optimum strategy for a given situation
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and to achileve the same for successively varying situations.

This is accompanied by the endeavor to discover the intentions of
those organizations with which cooperative or antagonistic con—
tact is made; the process by which this learning 1s accompllshed
must involve the inner operation which is to be optimalized in
respect to an outer operation.

(b) Learning for the inner operation: When the inner

operation 1s optimal with regard to the outer—irrespective of
whether the outer operation is optimal or not—mno learning pro-
cess will be found. If, as a consequence of the variations in
(optimal) strategles, there are equally optimal variations in the
inner operations, no learning or adaptation 1s involved. This
follows from the remarks under (a). So the interesting case is
again that of Iincomplete information, this time concerning inner
operations. We recall that the structure of the organization
embodles probabilistic elements and that the organization cannot
be informed othep than probabilistically about its inner opera—

tion and its whole status. Learning does not necessarily take

place but these are conditions under which 1t can occur. Whether

it actually does happen will depend first on the existence of

the necessary feedbacks and second on their utilization.l Nelther

=i 1is.to beedpected a priorfi » e
Since we are discusaing only the formal aide ofathe question,

(b) shall not be considered in detail. Learning for inner

1 We may, of coufse, assume that the organization has the desire

to learn. This would be implied by the customary assumption
that a maximum of achlevement is to be attained. About some
empirical obstacles to learning, cf. the last paragraphs of
this section.
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operations will consist of those changes in arrangement and
utilization of the resources of the organization that are charac-—
terized by time and motion studies, eliminating unnécessary
steps, determining sequences of acts, speeds of conveyors,
routing of papers, etc. In all this there 1s a wide field where
"experience" is important, which is only another word for the
feedbacks at work. It would require a very detailed knowledge
of particular cases before any generalizations are possible
about the origin and direction of the feedbacks that are built
into an organization whose inner operations are not at optimum,
It is clearly impossible to push further without makiné concrete
assumptions about the form, complexity, and material content
and purpose of the organization.l

Because of the combination of the two facts that learning
is, to a high extent, absorbed through reorganization and that
each organization has its own individual historical experiences
causing learning processes, a pecullar problem arises: How 1is the
identity of the organization preserved? Is not, after a long
chain of such transformations, the organization as actually
Observed something widely different from the original one? The
name may survive or even not; at any event this would not be con-
sidered as material by anyone. The question of ldentity over

time will arise only for long periods or when the learning is

1 This 1is precisely what operations analysis tries to accomplish.

There 18 no general theory there, as yet. There are only rules
of procedure, so far, and the attempt to go about the task in a
sclentific spirit as well as equipped with the most modern tools
that statistices and scilentific analysis can provide. It is pro—
bable that there will not be any sclence in this field without

a (simultaneous) far superior knowledge about organizations

than we have now.
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exceedingly rapid, involving many major changes; this can be
considered as dynamical and, therefore, beyond the scope of these
notes. However, it is interesting to observe that the same
occurrence iz true for the human body: Cells are being replaced
almost continuously, functions disappear, and new ones are
assumed, etc., so that the question of thenidentity of the indi-
vidual is a problem that arises sooner or later even in one's

own consciousness. Some of the changes not only are due to the
natural causes of growth and age, but reflect our experiences

and many consclious efforts to absorb these.

Leaving the formal questions aside, we observe that the
actual learning processes within an organization cause many forces
to appear that make learning easy or difficult, as the case may
be. The new experience to be incorporated into the structure of
the organization, or into its protocol, or into the operations
themselves, will frequently encounter great opposition. There
are, for example, always competences—i.e., represented by indi-
viduals!—that will feel their position threatened through the
creation of new variables, competences, abolition of others, etc.,
forms in which leérning would materialize. There are persons
who are on principle opposed to new things and methods, the old
procedure has become routine, experience does not become known
widely enough, ete. TheSe™are all significant forces, and their
study will reveal much of sociological value. The results should

then be incorporated into the study of the formal aspects of the

process of 1earhing. Some organizations, being highly adaptable,
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succeed in learning rapidly and often; "adaptability" is, -then,

only another term for learning.

9. Input-Output and Costs of Operations

In economic organizations such as firms and households

the evaluation of the result of an operation is usually in

terms of costs and profits; obtained through some comparisons of
inputs and outputs. Current economic theory uses this pattern,
too. The comparisons would have to be made on two levels: First,
various operations are to be consldered which take place within

the same given organization as described by the hierarchical dele—
gation of variables and the information system; second, for dif-
ferent organization pattérns.l If the economic organization 1s

not a firm, but a cooperative association such as a cartel,

labor union, etec., the cost-profit principle is immediately seen

to be in grave jJeopardy. We shall return to this below. But first
this observation: The current notions of costs, profits, lnputs
and outputs assume that they can be sharply, unambiguously

defined and measured objectively with sufficient accuracy. This
is, however, not the case, except in a conventional sense—"profits"
are often fixed entirely without regard to "costs";2 the latter
depend, among other things, on the rate of depreciation of fixed
capital assets which can be varied arbltrarily within wide limits,

This separation 1s achleved to some extent (1.e., subject to
the restrictions discussed at the end of Sect. 1; in the theory
of the so-—called planning costs and represented by the envelope
curve of variable costs.

Cf. 0. Morgenstern, On the Accuracy of Economic Observations
(1950), pp. 27-32. :
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etc. The gross receipts of a firm depend not only upon the
physical—financial facts involved, but upon the policy or strategy
used in its dealings with 1ts competitors, customers, and suppliers.
To the extent to whieh this is the caseé, any cost—proflt charac—
terization of the oberations of a given organization, even in

the economic fileld, is at least incomplete, 1if péssible at all.

So we see: The economic quantities upon which the notions
of costs and profits are based are not sharply definable. Thus,
the determination of "costs of individual operations” and of
entire organizations is likely to turn cut to be of a highly com-
plicated nature, if 1t is possible at any level, exoept in the
above-mentioned conventional manner which need not—and in fact
does not—satisfly sclentific requirements.

Assuming now, however, that cost-profit comparisons as made
in business are a reasonable procedure, this has to be observed:
Every social, centrally directed organization has by necessity
an economic aspect. Every one of them consumes or uses .Btarce
goods, however rudimentary the quantities, and involves some
expenditure. This is true of a chgrch, a hospital, a university,
etc., which in this sense incur "costs." None of these organiza—
tions has a primary business purpose. Therefore; this input-
output relationship is, if not meaningless, at least subordilnate.
So, for example, the success or fallure of a university is not
expressed by a figancial surplus or deficlt as a consequence of
a year's operation. It would be absurd to use either as a

criterion.
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Thus, if an input—output characterlzation 1s nevertheless

desired, it has to be in terms of the aims of these organizations,

and has to use whatever is being processed from a less—organized
state to that of the:accomplishment the organization strives to
achieve.1 No general treatment is possible, because there are
as many different kinds of inputs and outputs as there are types
of organizations, the latter distinguilshed by thelr aims.
Descriptions of this kind are not easlly made or even
envisaged, because of the frequent difficulty of formulating the
aims of organizations, let alone their numerical expression (or
lesser orderings). Thus, it becomes almost impossible to des—
eribe organizations in terms of proper inputs and outputs. For
example, 1s the input of a church sinners and the output saints®
Or, at the universities, is the input ignorants and the output
scholars? What 1s the input in the army? What the output? Cer—
tainly soldiers or weapons are not being manufactured there, but
something far more complicated is to be accomplished. What 1is
the output of a prison? Is the input criminals, the output
punishment? Or reform? Etc., etc. A long 1list could be made.
The fact that all these organizations have economlc and
financial aspects and in many circumstances must behave as 1f
they were economic institutlons (e.g., trying to buy as cheaply

as possible) imposes a’cost aspect upon their description and

obliterates the appralsal of thelr—outer!—operationa in those
: ¥

———

1 A university, for example, might make absurd expenditures—in
terms of 1its alm—and stablillze 1ts budget at the same time!
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terms that are proper for them. But even 1if appropriate input—
output quantities could be found for each type of organization,
it does not follow that this is a useful, an exhsustive, or a
correct method1 by which to measure theilr success or fallure.
Indeed, 1t 1is doubtful that the method 1s even correct for busi~—
ness organizations where 1t appears to be quite natural; more
about this below.

Consider this case first: As already mentioned, one of the
two concepts, costs, 1s quite arbitrary because of the great
freedom a8 to what should be assigned to costs." The detalls of
these difficulties need not be discussed here, although they are
of real significance. Instead, assume that this were a well—
defined concept allowing a reasonably precise measurement. Then
"input”" and "costs" would be identical and the efficiency of the
organization (we leave it open whether for both, the inner and
outer operations) could be determined by comparing the input with
the output. If the latter is_also a precisely measured qgantity
and both can be rgduced to a common denominator, the difference
glves an expression of the efficiency of'the business.

Such a view does not give considerattonto a numbé?
of phenomena that determine the picture. There is first the Iaét that
what can become "input" must already be related to the organiza-
tional principle and purpose. No physical thing 1s an input by
virtue of its physical properties, but because of its relation,

to the order into which 1t 1s to be fitted. This is as a rule

1 About the formulation in terms of information inputs and outputs,
already discussed above, cf. further below Sect. 9. ’

Declassified in Part - Sanitized Copy Approved for Release 2013/06/11 : CIA-RDP81-01043R001800180002-7



Declassified in Part - Sanitized Copy Approved for Release 2013/06/11 : CIA-RDP81-01043R001800180002-7

RM-734
~02—

easily seen to be-the case in business where nothing would be
considered an "inﬁut" that according to our technological know—
ledge 1s not needed. But we do restrict even those "inputs”
because the free goods, which may techriddogically be just as
important, are not counted as inputs with ghe property of cost
items. This 18 one expression of the selection-that takes place.
It 1s important to see the significance of this behavior, because
it must by necessiﬁy recur in organizations that have no busi-
ness purpose, althéﬁgh there it will be much more obscured.

Second, the same input, thus selected, can be "organized"
In different ways. The technological principles alone do not

PR mm ey — e

; uniquely determine for what varittiona in the organization ?hc

— rm e e e i e —— T [ .

. iinput is used. The mput relates to a broader type or class

¢

1of organizations—in this case business enterprises—rather

‘[than to an idividual one. ' . Co o 7}
o ’r,. S e IR I o sy —‘"”“*— % ’
Third, and this ig the 1mportant point, thef xtput— 138, 5. S

the payoff of an outer operation—is determined not primarily by
the input, but by the strategy used, on the basis of the physical
possibilities that the input provides. But even the selection
of the input and its specifiec arrangement in the inner operation
1s governed by the strategies that are alternatively at the
over—sll disposition'of the whole organization. And it 1is the .
payoff in relation to the cost—tnput that determines the profit
or "success" of the (business) organization. Thus, in order to
carry the input notion through, it would be necessary to consider

also the strategy chosen as part of the input—clearly a very
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artificlal ﬁfocedure that does not recommend itself. Instead,

it is better to study how the strategies avallable to the orga—
nization are restrained by the physical inputs that can be made
(which, as already mentloned are themselves restrained by the
total abstract capital of the'organization and possibly also by
the freezling of some reeourées into a particular form because

in the preceding period a pérticular strategy was actually chosen).
Then it will be discovered that the same strategy may often be
accessible to business organizations with different resources.

This meens that there is no one—pbne relationship between

resources and stragegy. From this follows, of course, that the
outcome of the outer operation for a given organlzation is due to
the choices made by all organizations, each having a number 6f
strategies to choose from.

So we see: The notion of an input of an individual firm or
business organization is not very precise (even if the other dif-—
ficulties of measurling costs are neglected) and of doubtful value
except in a conventional manner. The notion of an output to be
compared in the same unit of measurement with that of an input,
in order to determine a profit, 1s definltely of even more res—
tricted value.l 1In particular the "result" or "payoff" of an

outer operation—which 1s by necessity the one concept definiteiy

involving the aim of the organization—cannot be properly described

by relating it to inputs and "eosts™; there is, in general, no

1 Of course, the output of a motor car factory can be measured
in terms of cars produced, and they can be expressed as a mone— -
tary sum. But this 1s a very limited operation, having little
to do with the above, where the payoff is to be described.

)
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one—to—one correspondence. On the other hand, the notion of

the cost of a strategy deserves further study. All these remarks
apply to business organlzations where the payoff can be charac—
terized in terms of money to a very large extent, although busl-
nesses are considering other factors such as goodwill, etc.,

that may often restrict thelr money craving.

Consider now the second case, that of organizations other
than business organizations. Clearly, conditions for input-
output comparisdns cannot be better either conceptually or in
regard to measurement. This is due first to the difficulty or
rather inability of assigning numbers to the success and fallure
of outer operations (in our present state of knowledge) except
in a highly arbitrary manner, and second because all centrally
directed social organizations are by necessity involved in games
of strategy played agalnst other organizations, simple and com—
posite, or against Nature. At any rate, the idea of a strategy
prevails, and thils reduces the notion of costs to comparative,
theoretical insignificance. Costs could be defined also for these
other types of activities—i.e., apart from the "eosts" of their
economic aspects. But this notlon will frequently be of limited
value. For example, what is the "eost" of operating a hospiltal
whose output 1s health or healthler patients? No ratio between
those brought in and released (including those buried!) nor one
between the knowledge of the doctors and the states of the

healed gives any méasure of costs and success. Nelther does such

an idea of cost heib us to establish a notlon of rationality of
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the behavior of the institution. Yet there is a possibility of
speaking of inputs and outputs, at least 1in the sense of the des-—
ecription of changes in states of the organlzation 1in connectlion

with information.

This expresses our present inability to describe the inner

and outer activities of non-business organizations in the form

of input—output relations. But this.does not necessarily imply
that this type of description can never be accomplished. We
question, however, the desirability to insist now upon this idea.
The efficiency of the inner operations can perhaps be approached
in this manner, but the rationality of the behavior of soclal
organizations hardly at all. In fact, the latter concept falls
into the domain of the theory of games of strategy where lnput—
output relations, if they can play any role at all, are relegated

to an inferior position.

10. Size of Organizations

Quantitative elements in the type of organlzations so far
considered concern?d the number of variables, thelr domains, the
length of communication channels, the number of signals sent and
received, the abstract resources not yet committed, etc. A prob-
lem for any kind of organization is to determine the relation
between thelr functioning and thelr size. This 1s also closely
related to the problem of whether a given organlzation can be
expanded without altering its formal structure, or to determine
what changes must ééke place and whether the transition to new

forms is discrete or continuous. PFurthermore, we would like to
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know, in close connection with this, whether the quantitative
extension of a given type of organization will lead to a break—
up and 1if so to discover the point at which this will happen.
The actual transition from one quantitative state of a given
organizatlon to another one of the same type and the transition:
to another type would have to be described by an account of the
dynamics of this process—obviously as important as difficult,
if 1t is possible at all. (Some remarks about this are found in
Sect. 11.)

Clearly, all this transcends anything that can be done at

present since there 1s not yet even a reasonably complete and
consistent language to talk about these matters. We shall, there-
fore, endeavor only to clrcumscribe these questions in order to
bring them to a polnt where it is possible to see them as a con—
nected group. It will be observed, however, that everyone of
these questlons 1is encountered in the illustrations to be given

in Part III from line production and conveyor systems.

We have a sort of intuitive understanding that the "type"
and "size" of an organization are somehow correlated, but the
exact nature of the correlation has apparently never been estab—
lished. It 1s clear that a corporate set-up with boards of
directors, vice presidents, etc., would not be used for a small
grocery store; nelther can a very large corporation be run like
the latter. Somewhere in between are critical stages where
changes in the type of organlzational set-up have to take place

so that the tasks of the organization can be accomplished. To
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complicate matters further, this relationship extends to the

already mentioned notion of "power," which, in turn, is depen—
dent upon the form in which resources are held and organlzed.
Size as a controlling factor 1s recoggized, for example,

in the United States Army where a "maximum command span" 1is

defined. The number of subordinates is limited to seven. Simi-
larly, a long time ago Fayol tried to determine the maxlimum
number of "assistants" in business and found it to be gix—
obviously there 1s already a conflict here. The same number has
been set by General Wavell,1 while Clausewitz was willlng to go
much farther and put the limit (also for a military set—-up and
at an earlier time of slower communications!) at nine to ten.

2 What 1s an "assistant,” in

But are these numbers significant?
business, administration, science, or in military matters? If

the subordinates perform only minor and perhaps even identical
Jobs, thelr number can easily be higher without affecting the effi-—
ciency of supérvision and direction. A corporal can have seven

men under him, peeling potatoes, perhaps even 27, but certainly

not 2,700. Somewhere the possibility of supervision vanishes.

1f some subordinates hold great responsibilities, have vast
authorities, are very brilliant, etc., six. or five or four may

be too many. Thus, the number of people, or more correctly, of

variables, subordinated 1s not necessarily a good criterion for

1w, _ it nas been found by experience that six units is the
maximum that can conveniently be commanded and administered by
one headquarters.“ Army Organization, Encyclopedia Britannica,
1l4th ed., vol. 2, p. 410.

There is some discussion of this in the literature; cf., for
example, Alvin Brown: Organizatlon, A Pormulation of Principle,
New York (1945) pp. 116-125, but no definite Tesult 1s announced
there elther.
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the amount of "complication" with which an officer can deal

directly. Of coﬁrse, the number cannot increase indefinitely.

For example, the amount of time he has to give each one, the

state of summarization of the problem presented to him, the
variation of the problems from each other, are far more important.
However, they are difficult to express and (at present) impossible
to evaluate numerically as one would like to do. If the problem
the subordinate has to submit for decision is well summarized, in

fact numerically expressed, it may be possible to decide 1t very

less important, and perhaps badly represented problem may mean
great delay. The proverbial empty desk of the executive 1s an
expression of the first condition. It 1s less a symbol of his
own efficiency than a symbol of the abillty of the lower employees
to summarize a problem presented to him. Furthermore, the commu—
nication systems avallable also have an influence upon the
manageable maximum of subordinates, as well as thelr spatial
arrangements. The latter point was already referred to, but
more will be said about this below. These relations between
superior and subordinates are in terms of individuals, rather
than functions; they involve important psychological factors,
principally. But our interest is not in that direction.

Size and Form are old problems in biology, morphology, and
engineering.1 They have come up again in Cybernetics and in the

study of automata in general. For example, it was shown by Gallleo

1er. particularly D'Arcy W. Thompson, Growth and Form (1917),
Sec. Edit. 19. .; and Julian Huxley, The Slze of Living Belngs,
in. . . . .

3
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already that you cannot have a man five times his present size
bééause his construction would then be faulty; for example, the
thigh bones would be unable to support the welght of the body.l
For, more generally, the increase of the cell surface in the

case of growth proceeds by the square, but the cell's need for

food increases by the cube.2 A fish growing to twlce 1its length

increases its weight eight times. But there may be great differ—
ences otherwise—a mouse cannot be enlarged more than 3 — 4 times
for the same reasons, but vertebrates can differ 1:1 Million 1in
size (mouse and whale). Furthermore, when an increase in the
over—all size occurs, it is not only not necessary, but would

be positively harmful, to increase all organs linearly. Thus,

the elephant's eye is "small" in comparison with his mass, but
highly efficient, and an increase in the eye's size would be
wasteful or even make the eye inefficient. This leads, of course,

to & change in the ratio of the size of organs to each other.

1 Cf. Galileo Galileil; Dialogues Concerning Two New Scilences.
English Translation by H. Crew and A. de Salvio. Chicago, 1946,
pp. 4 — 5 and 125 - 127 (of the translation). There all these
principles are discussed with utmost clarity and many 1llus—
trations. It is, for example, also shown why fishes can grow
to dimensions enormously larger than land animals and survive
as long as they remain in water. Generally, it is proved that
an increase in the size of machines will tend to lower thelr
efficiency. Where is there a similarly clear and convincing
principle for social organizations? Galilel is careful to stress
that he excludes any change in the property of the materlals
of which the comparative structures are made.

Cf. Sect. 11 and the remarks on technology and growth. Here
the answer might be that there should be a transitlon to more
efficient food to make the growth possible—but that is a tech-
nological change at least of the environment.
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For example, the ratio of thé weights of the spinal cord to
the brain is 1:5 in the cat, but 1:50 in the human—with known
consequences. So the change in proportions may be a prerequl-—
gite for the assumption of either more functions of the same
type or of entirely new functions. An interéétihg case is
offered by the insects: It can be shown that the&'cannot grow
to more than at most three times their present size and still

stay insects, because thelr breathing apparatus would fail them

completely. They would have to adopt an entirely different

system. There are also other engineering reasons limiting rigor—
ously their size, connected with properties of thelr rigid
bodies, etc. Mere size of the individual of a given specles may
also be positively correlated with the total intelligence of

the individual,’

in the sense that a larger individual is more
intelligent (i.e., has greater learning ability) than a smaller
one.

In engineering similar relations are found (for the first
time formulated by Galileo); this is not surprising, because some
of these in blology are identical with engineering problems.

For example, the economic height of skyscrapers 1s limited by the

elevator space. Fifty years ago, the economic limlit was given

as 16 — 20 tst‘,oriess;2 now it is far higher, because of the greater

1 Cf. work by Professor Rensch. I owe the reference to Rensch's

work to Dr. Jullan Huxley.
2 cf. Selentific Amefican, March 1951, p. 6.
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speed and capacity of elevators. But for each technologlcal

condition there 1s a definite'ceiling. Mutatis mutandis the same

applies to almost any other technical 1llustration.

It is not our task to elaborate these 1lllustrations,
interesting and important as they may be. Instead, we shall look
for correspondent phenomena in social organizations. They will,
by necessity, be of a general intuitive character, but neverthe—
less indicate the direction further research should take.

Variations of slze aré possible without any need arising
for transition from one type of organization to another. There
are small and large grocery stores set up exactly alike, the
larger one doing more business and simply employing more clerks.
There are small and large corporations. Both are characterized
by the idenﬁical box—scheme of arrangement of competences, dif—
fering only in the quantifiers that are needed for eacdh box. We
have seen (Sect. 3) that there 1s not a complete—technological—
freedom in arranging variables into competences. But there are

further restraints: (a) the properties of the available signal-

capacity”

ing system (speed and accuracy of messages) and (b) the "

of each competence. We shall not discuss (a) at present.

The reader familiarlwith the difficulties—not yet over—
come—of assigning a scdentifically satisfactory meaning to
"eapacity" in ecgnbmics wlll realize that they will not be less
here. There the task is to find a numerical expression for the
maximum & gilven firm or plant or unit can do, e.g., in producing
steel, transporting passengers, feeding people, etc. When

"capacity" has been reached, in any organization, a further output
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18 impossible and, if demanded, will lead to a "preakdown"—or,
at best, to no increase in output. These limita are not rigidly
glven because, for short intervals of time, "capacity" may be
exceeded (by letting machines run beyond the time when due for
overhaul, by forcing longer hours upon men than ;hey can sus—
tain permanently, etc.). Capaclity, as here used, refers to
operations, as dilstinguished from the structural capacity limi--
tations mentioned above, regarding distribution of weight in a
body, relationship between helight of building, number, and speed

of elevafors, etc. Operational capacity is thus a phenomenon

of organization embedded into the physical background upon which
it has to rely (this background may be in part of 1ts own making!).
If the demands upon the organization increase, 1t may therefore

be necessary to change the organizatlon itself and to choose
another form altogether, e.g., to go over from the individual

firm to the stock company with very different distribution of
variables, arrangements of competences, and corresponding sig-—
naling systems.

The analogy between the limiting factors for blological
organizations and;the structure of organizations is apparent. If
properly extended it should yileld interesting insights and per—
haps quantitative thegrems for organization. But this will have
to be preceded by-a great deal of empirical work in order to be
fruitful. The analogy for operational capacity is far more dif—
ficult to establiéh. We are pretty much in the dark why some

operations of certain organizations bring about their collapse

.in the sense of their inability to carry out any, or any significant
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part, of the demanded operations, while other organizations

have no particular trouble vis—a—vis the same demands. Pro—
bably one of the most important factors is that from some point
on confusion begins to appear, i.e., a breakdown of the communi—
cation system happens. Confusion is, as a rule, cumulative,
i.e., confusion breeds further confusion;l it consists Of the
receipt of too many signals, in the 1lnabllity to process them
within the allotted time space, in misdirection of signals,
issuing of contradictory signals, etc.2 More obvious is, of
course, that demands are made which go beyond the physical pos-—
sibilities of the organization. VYet the real cause 1s not in that
pheonomenon, but rather in the fact that the organization
allowed itself to get involved into situations where such demands
could be made. There is some malfunction of the organization
behind any physical inabllity and that 1s the condition to be
discovered. If the environmgnt can impose conditions leading to
a breakdown, then the (optimgl) organization may be helpless and
is absolved. But frequently a breakdown 1s the result of lack
of learning, adaptation, etc.,'and expresses then a struoctural-

organizational fault. These two types of breakdown should be

kept apart as far as possible, although the distinction is not.: .

R Y PR T e WP

9 -

1 It 48 amusing that besides heat, unpleasant smell, etc., con—
fusion has been listed early as a particularly objectionabie
attribute of Hell. Cf. George Morgenstern: Sermones (1508).

Whether or not "confusion" exists depends on the knowledge the
observer has of the interrelation of the processes observed.

An ant heap may be confuséd or not, depending on how much we

know about the ants! activities. But the members of an organlza—
tion may be assumed to know enough about it to determine whether
or not confusion reigns. One also frequently encounters the
opposite opinion.that everything that is highly complicated must
be the product of a great deal of thought.
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always sharp. The reason for thls lack of sharpness is that

there always exists some freedom in choosing the particular,
concrete form of organization. A different choilce might place
the point of breakdown somewhere else. All this refers to the
same size of organization, as measured, for example, in terms of
abstract (uncommitted) resources. - ‘
One of the main difficulties in defining an operational
capacity is that an organization carries out acts of different
kinds and can arrange these alternatively, or at best in some
combinations. Now even if a "capacity" is found for each organ
or competence orlbroper combinations, this does not give a des—
eription of the operational capacity of the entire organization.
Capacity of the whole is non-additively connectsd with the capa-
city of the parts. If too many acts are performed simultaneously
they may interfere with each other, although a different sequence
of these acts may be well within the scope of the organization.
There 1is é strict analogy here with living organisms. For
example, simultaneous hearing and seeing 1s 1imited1 for each
organ to less than {Fs maximum separately. Similarly, a mllitary
unit cannot perform all combinations of activities at the rate of
the maximum of which each activity, taken separately, is capable.
The nature of the interferences which arise can be discovered
only for each case separately, although some general principles

such as that of non-additivity may exist.

1 Neglecting now_the aspect of the contents of the messages and
their interactlon.
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It 1s conceivable that there exist firm relationships
between the volume of inner and outer operations, similar to
those between cell surface and cell volume. ﬁothing is known
about it and without detailed empirical studles not much can be
ascertained. Here is a large field for investigation. It 1is
closely related to that of the expansion of organizations
(cf. Sect. 11).

Another problem, at least to be mentioned, 1s the connec—

tion between size and recovery. Do small or large organizations

recover more easily from shock, disruption, and pressure? It
would be very important from a practical point of view to under—
stand this situation well. There is a likelihood that for com—
posite organizations one that 1s made up of many independent ones
recovers more quickly than one that is highly centralized. The
plcture of the American economy. comeg to mind for the first

c;se; the difficulties some highly concentrated European econo—
mies have encountered may be 1llustrations for the second case.
However, for centrally directed organizations there appears to

be no material available telling us about the correlation between
recovery and slze. It 1s possible that there is no correlation,

but that larger organizations are more speciallized and that

their difficulties in recovery are due to higher specialization

(ef. Sec. 5) rather than to size. There 1s, of course, always
the famous dinosaur who allegedly became extinct because 1t took
two seconds for -a nerve impulse to travel from the tall to the

brain. Similarly, the paperwork in a very large corporation is

Declassified in Part - Sanitized Copy Approved for Release 2013/06/11 : CIA-RDP81-01043R001800180002-7



P

Declassified in Part - Saniti dnCopy_éBg‘roveder eIe

RM—T734
-106-—

8o formidable that recovery from shock—and perhaps even
functioning under ordinary circumstances—becomes a real problem.
The government, where the same applies, survives because of 1ts
monopoly.

Finally, there 1s the connection between size and tech—

nology. As already mentioned, the most important feature in
that respect is the communication system. Any significant tech—
nological progress in that field has brought an increase in

size, beginning from the 1nven§1on of Darius. But there are

two different influences: (g)‘those technologlcal changes that
make larger organizations possible and (b) those that reguire
them. The larger state made possible by faster communications
is of the first kind. The lafge gsteel flrm, due to the required
size of rolling mille, 1s of the second kind. There will, of
course, be some interactlon, lnasmuch as organizations of the
second kind require some others, with which they deal, also to be
large. Some technological change produces, by necessity, varia-—
tions 'in the proportions of the various parts of an organization.
For example, when a mass productlon technique ﬁecomes available
in a firm, the distribution'and sales departments will have to
increase much faster in order to cope with the enlarged production

volume.

For (a) there is no need for the facilities to be actually

used—small states followed large ones, although the technology
was the same, which would have enabled formation of large states.
Likewise, television, telefax, etc., may be technological pre—
requisites fof the creation and maintenance of world governments

and the like.
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So far we_have tacitly assumed that the "gize" of an
organization 1s easily capable of unambiguous measurement.
there are great difficulties here. Some of these shall be
pointed out. Taking first organizations of the same type, it
is sometimes not too difficult to make over—all comparisons for
size. Clearly General Motors is larger than Stﬁaebak;;, or
the University of California 1s larger than the University of
Vermont, etc. For economic entities we appear to have such
measures as invested capital, turnover, number of workers, etc.,
(although the latter is not necessarily a good criterion 1f an
automatic factory is éompared with a labor—intensive banana
plantation!). Combinations of such numbers are needed to give
a quitable measure. Also, it is clear that the American Army 1s
larger than the Portuguese. But when 1t comes to comparing two
armles, one inferior in numbers of soldiers but highly mechanized,
the other with large numbers of soldiers and little equlpment, a
measure such as firepower must be devised to express difference
in "size."!

A quantitative description of the difference in size of
organizations (with the same aim), e.g., firms, must tell us not
only about tﬁe differences in the operations (for example, more
or less turnover), but also about the differences that obtailn

for individual parts. Thus, every organization will have only

one Source, though in the larger organization 1t will be more

powerful. The ratios of workers to executives, of the number of

1 of. above andthe remarks about the "power" of an organization.
This is, while related to "size," not the same phenomenon,
because it concerns efficiency rather than mere size.
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messages processed to the number of acts performed, of the
number of adminlstrative decislons, etc., all give information
of the réquired kind. At least, this 1s a conceivable way of
demanding information, but 1t is not certain that it 1s the
right kind, in view of our inability to desecribe satisfactorily

the various degrees of complication about which we want to

learn. We would get some information which would have to sup—
plemented at present by commen<sense experiences Only when 1t
can be shown conclusively that one organization is more compli-
cated than another—both pursulng the same alm—wlll we identify
this with "size."

Comparisons between the slzes of organlzations pursulng

different aims (not even too widely different ones) become cor—

respondingly highly involved. Yet such comparisons are constantly
made, often involving Judgments about thelr comparative effi-
clencies as due to the alleged difference in size. There 18 no
method available which would allow us to express with sufficient
confidence whether, for example, the organization of General
Motors 1s as large or—equlvalently-—as complicated as, say, that
of the Catholilc Church. However, it would be important to be

able to make such comparisons.

The following will give some further ideas of the difficulty
in making statements about relative sizes of organizations. Con-—
sider two buslness organizations, l.e., two actively operating
enterprises. First, we have the individual firm where complete

direction and supervision is vested in the single head of the
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business. Second, we_have a large corporation, such as General
Motors, where sub-units are formed ("divisions") which are
created so that they must actﬁally be in sharp competition with
one another. Both types of organizations work, although each
embodies a somewhat different principle. It is clear that an
interchange of the principles 1s impossible when the size of the
operations (as expressed, for example, in turnover) is held con-
stant. It would be physically impqssible to have an individual
firm doing a business of the volumdlof General Motors directed
and supervised by a single head. Conversely, a small individual
firm cannot have competitive departments, there not being enough
volume of transactliens to provide the set-up and the individual
at the head of the firm not being able to split himself into
competitive parts. So there appears to be here a case where an
increase in the number of transactions (internal and external
operations) requires changes in structure, similar to the case
of the lnsects whose breathing apparatus is inadequate for a
larger animal.

Both businesses in this comparison are "actively operating,”

but in a particular restricted sense. Difficulties arise imme-—
dlately if we look at, say, a hydroelectric power plant and wish
to compare it with a baseball team, both also “"actively opera—
ting." Which 1s the "larger" organization? The first has an
immense capital investment, virtually no employees, and perhaps
sells 1ts entire pfbduct to one single distributor. The finan--

clal figures are impressive, the organization 18 transparent in
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hierarchy and operation. There are few individual transactions.
The baseball team has no physical investment to speak of, may
have as many employees as the power plant or even more, and has
perhaps also more individual transactions per unlt period. From
the point of view of organizational complication the latter may
have to be viewed as the "larger" organization. So-even in the
economic field such otherwise useful criteria as capital invest—
ment, number of workers, total amount of sales, etc., can easily
fail sometimes to express the size of organizations.

We carry this comparison over to non-business organizations;
For-a political, "actively operating” organization such as the
United States, a great expansion of transactlons has been possible
while maintaining the high centralization in the Presidency
(accompanied by technological progesss). It 1s possible that
limits exist, as 1in the case of the single firm, beyond which
changes are necessary. Thus, cooperative autonomy, regional or
otherwise, appears to be similar to the competition factor in
large corporations. This is because an increase in population
automatically increases the number of transactions that ultimately
must be routed over the President's desk. Wherever this applies,
limits appear,1 as indicated. There are organizations that are
formally similar but not in the above sense "activly operating;"

e.g., the Catholic Church with the Pope in a comparable position.

1 They are apparent in the mechanization of the President's sig—

nature, in the appointment of special assistants, eto. This

1s not delegation in the hierarchical sense, but merely a tech-—
nologleal development, such as the use of a typewriter or
telephone. N
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Here the individual head will stay much less affected by an
increase in the number of believers. There 1s no such direct,
necessary relatlonship between thelr numbers, their activities,
and the transactlions the Pope has to carry out (this too depends,
of course, on the state of technology). This may be called a

"followership organization."

Still different 1s an organization such as the Red Cross.

It is mostly dormant. A small operating core is surrounded by
a large, potentially operating layer which can be increased or
decreased without affecting much the structure of the operating
core. When in the case of dlsaster the whole apparatus is set
into motion, a much greater level of operations 1s reached in a
discontinuous stép, but the structure of the whole need not be
greatly changed. Such organizations appear top-heavy in their
dormant stage. This 1s a factor which makes comparison with
other types quite difficult. Yet there are even corresponding
business organlzations-—theatres are an illustration. There the
smaller or greater attendance has little effect on the over-all
organization (but a great effect upon the financial outcome!).
A museum 1s In a simllar situation, although 1ts economic basis
is quite different and may be entirely independent of the
attendance.

From all this can be seen that we need a classification
scheme of organizations before we can really start comparing
sizes and measure thelr efflclency. The botanical stage of listing

and subdividing everything and bdringing it into a system has
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obviously not yet been reached. Unfortunately, there seems to

be no shorteut so that we could avoid the tedium of going through
that level. It will probably take a man of the stature of
Galileo to discover the principles that govern the properisize

of organizati;ns, their complexities, and their abllity to ful-
£111 thelr tasks.

The present knowledge of the limitations of size of living
beings and other engineering constructlons cannot be applied in
any strict sense to the social phenomena before us. That 1t is
possible to make exact statements for the organic and inorganic

field :(i.e., to compute, for example, that no bird having the

weiéh4 of an adult man could be constructed, able to fly in the

atmosphere of our density) is due to the fact that the laws of
mechanics are known and can be applied. Thus, we have precise
and specific knowledge, the application of which ylelds this
information. It is not at all clear what laws, rules, and
principles are available in the soclal world to allow us to make
similar statements. We do have‘common—eense reasons for the kind
of statements made above about.the relative sultability of
organizing General Motors or a grocery store. But we do lack
completely any precise, detailed knowledge which could be
applied constructively. How tricky the situation 1s can be seen
from the fact- that the same effect of an organization can be
achieved by alternative set—ups, e.g., by replacement of men by
machines in many circumstances. But while 1t produces a simplil-
fication of the organization in one direction (eliminating men

in their duality. role), it also causes new complications elsewhere
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in the organization (perhaps by placing a heavier burden on
communications and paperwork, by increasing the speed of opera—
tions). I know of no generally acceptable methods of comparing
the degree of simplification with the degree of complication from
the point of view of social organilzation as caused by choosing
one over the other type of set-up.

To summarize: We now have collected the principal elements

of centrally directed organizations. We ask ourselves what infar—

mation is avallable for observation of organizations that we wish

to describe. We may or may not possess an organizational chart
glving the hierarchy. Such a chart is seddom, if ever, complete1
enough to tell us about the variables that are assigned to the
respective competences. If the variables (and their domains)
are glven, we have implicit Information about the abstract and
concrete resources of the organization. More likely, the vari—
ables are not stated, in which case an inventory of the physilcal
resources 1ls needed. If this 1is avallable together with the
chart, there 1s still no unique way of combining these two into
a chart wilth variables, because of the freedom to distribute the
varlables among the competences. Thus, our description is incom-
plete. Even 1f complete—for the hierarchical set—up—we know

that the signaling system should be known to us in order that we
might predict the operations (also provided that the aim can be

upambiguogg}y_formulated and 1s known to us!). Assuming also that

1 Cf. above about the lack of uniqueness of describing hierarchies
by charts. We may neglect this very serious difficulty at
present. ;
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this information is completely available, it 1s nevertheless
impossible to predict the internal and external operations of
the organization—but it may be possible (theoretically) to des—
eribe the internal and external activities, 1.e., the two sets
of all possible operations. -

This approach is, however, not the typical one to be chosen.
As a rule the observation of an organization proceeds from
observing the acts constituting the various concrete internal
and external operations as they follow each other. There may be
a rudimentary knowledge of the hierarchy; but the internal acts
are for the most part inaccessible. Some, however, become known,
though only as "acts," which are often not uniquely attributable
to one or the other class. The sequence in which acts are carried
out 1s frequently immaterial, since the organizatlion is only to
some extent tied to a chronological ordering (for example, by
virtue of téﬁhnological necessities or because of the ordering
of the moves in the game in which the organization finds itself
involved). Therefore, not much can be inferred from the time
sequence of the observed acts upon the importance or value that
the acts have in the behavior scheme.1 In order to make this

inference, it 1is necessary to have a certain degree of knowledge

‘about_the various hierarchies as expressed by charts with

1 The same holds true for economic theory: It is not possible,

without considerable additional assumptions, to infer the
ranking of the individual's preferences from the order in which
acts of cholce are made. Cf. 0. Morgenstern, Das Zeitmoment in
der Wertlehre, 2. F. Nationalokonomie, 1934. ThIs poInt has
been completely neglected in value theory; it is of partilcular
relevance for an immanent critieism of indifference curves

and for the constructive design of observation of behavior of
the individual.
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quantifiers.l "A hierarchy chart without quantifiers does gilve
us some information about the possible activities of the orga—
nizatlion, inasmuch as, for example, a true chart for an army

showing a tank force must at least be an army that operates

some tanks, while a true chart for an army without a tank force

wlll not show a tank force on the chart. This allows some imme—
diate concluslons about possible operations. But the‘quantifier
would tell how many tanks there are, from whiech one concludes
more about possible operatlons, the implied existence and mag-
nitude of supporting services, thelr numbers, etc. Thus, a true
chart 1s not valueless but a much lesser piece of information
than frequently assumed. Quantifiers in the chart can be
replaced to some extent by a description of inventory in the
ordinary sense. Yet nelther kind of statements is equivalent

to the deseription of the organization in terms of the variables
and their domain52 themselves. This is far superior informatién
and, together with the signaling system, the ultimate knowledge
that c¢an quQPtablished.

-

Schematie Répresentation wouli be as follows:

Observable: Actilvities
Maintained
Acts of(the organi-— by:
zation (mixture of

some internal and all inner {39311131

external) and some— é”/’/ Hierarchy

times parts of the operations 7 %Source
Hierarchy with or uter Signaling System
without Quantifiers

. _A{activi’cx‘_ - e -

Y

1 I.e., an indication of the number of elements to whieh the é¢om—
petence applies, e.g., the number of employees, regiments,
planes, etc., to which reference is made.

2 These depend, obviously, on the physical inventory and the entire

array of resources in their transitional states of abstractness

to concreteness. -

~
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11. Expansion and Growth

Organizations may experlence changes in size. We con-
slder only expansions and, at first, make no distinction from
"growth.”" The question is what constitutes expansion. There
must be a (permanent) increase in functions,-in activities per
unit of time, or an increase of the potential in the case of dor—
mant organizations. In view of the difficulties encountered in
the preceding section 1t is clear that an analysis of the tran—
sition of an organlizatlon from one size to another is even more
complicated and less likely to succeed.

Growth and expansion are primarily properties of blologil-
cal systems and constitute there some of the deepest mysteries.l
For soclal organizations historical descriptions of the growth

and development of important types constitute for a very long
v 3 7 - )

1

time to come a proper, if not the only properﬂjﬁbﬁﬁéd of approach— |

ing the phenomenon. Much can be accomplished with even rudi—
mentary concepts or plctures as is always the case in new flelds.
If anywhere, it 1s for economlc phenomena where one has a little
more experience and a beginning of theory. Therefore, this sec-—
tion will refer mostly to economic illustrations, where the
input—output approach with all its limitations 1is the most
natural way of describing an increase in activity.

An expansion of an organization may be internal or external.
According to the observation in Sect. 10 we have to distinguish

between the increase in "power" and the increase in organizational

1 Cf., in particular, d'Arcy W. Thompson, op. cit., passim.
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. "ecomplication." The former can be achieved without the latter;

e.g., when larger generators are installed in the hydroelectric

‘-i?;;iant‘," this increases the inve_s‘?t;nt,lw_ﬁakea _q‘d bigger product,’
e’c.é., but does not change the organizational set—irp' in any way.

On the other han&, our baseball team may take in more sets of
players, play correspondingly ﬁore often, and yet have no increase
in capital investment. Its organizational set-up has increased

in complication and in that sense an expansion has occurred—1its
operational capaclty has increased. Thus, we get the first
interesting result—an increase in capital investment (e.g., by
transition to more costly machines) does ggg_necessarily indicate
an expansion of the organization in the sense of its organizational
internal set-up. It may increase the possibility of more, or

more extended, outer operations, by making additional strategles
available. We know that this is possible because the dependency
of the outer activity upon the inner activity is not unique.

Exeluding expansion as working merely through such larger
numbers as more horsepower, more money, ete., without ilnvolving
a change in the organization set-up proper, we now ask what happens
1f an economic organization expands gqua organization, presumably
involving complication.

Organizational expansion of an economic unit requlres con-—
comitant changes ‘in structure or operations. Thug, a burden 1is
placed somewhere upon the organization in.order to make the
expansion possible.

We distinguish these possibllitles:
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(1) Source: We used the Source as an undefined concept
but attributed to the Source definite limitations. It can
create variables and arrange them in competences only up to a
1imit. Expansion is possible-if the limit 1is replaced by a wider
one, allowing for mo}e variables and competences. This would be
achleved by an (external) growth of the Source (e.g., more capi-
tal raised,1 more members gained, more technological knowledge
acquired,1 more work performedl). The Source may also be
strengthened by an outside Source, thereby infiuencing the stra—
tegic situation of the organization.

‘(2) Inner Operations: As a consequence of a temporary

choice or sequence of choices of cheaper s’crategies,2 the orga-—

nization may accumulate resources (by forming inventories, reallo—
cation of resources—even under constant technology, :retentlon
of profits, etc.) in order to expand thereby the Source and thus
to set a process of expansion of the whole organization into
motion (ef. (1)).

(3) Imbedding of the organization with others into a higher—
order composite organization. This 1is cooperation among orga—

nizations. Some phenomena arising here are dlscussed in Sect. 12.

1 The converse of these does not necessarily make for greater
organizational complication! Cf. above.
2 By staking out a more modest alm, temporarily. E.g., the firm
can, for the time being, be satisfled with a lower level of
activity, not involving all of its resources which can thus be
diverted in part to the accumulation process. We encounter here
the difficulties of having to view strategles as subject to
costs, as well as sequences of plays and thelr interrelation.
There is always the possibility of considering such sequences
as one play. But here we are concerned with more detall than
that. -

1
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Not every form of 1mbedding leads to an organizational complli-—
ecation of the unit in question; indeed, it can lead po great
simplification for the organization in question, for example, by
transferring some acts to others.

These expansions are different from andther development
that may oeccur, discussed in Sect. 7, “overorganization." There,
too, a higher state of complicatlon 1s.assumed but without a
simultaneous improvement in attaining the goal or aim of the
organization. For expanding organizations either the aim is more
nearly approached or the same degree of success is distributed

over a wider group of the individuals that maintain the organiza—

tion. The comparison wilth foverorgggization” unfortunately \

involves agaln the notion o: an équilibrium which we found lacking

in precision at the present time, although accessible to intuition.
If we could use a notion of equilibrium freely, we would say

that overorganization is a disequllibrium, while the increase in
organizational complexity due to an lncrease in functions of the
organization does not destroy the equilibrium. In the absence

of a clear definition of a static equilibrium, statements like
this, involving dynamic consideratlons, are not very 1lluminating,
however.

The following distinction 1s posslble: (a) We have expansion
of an organization if the same setpup (1.e., the same order of
complexity) i1s used more intensively. There occurs an lncrease
in the operatlons, a wider range is covered, and the glven aims

of the organization are achlieved to a higher degree. (b) We have
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growth of an organization, 1f concomitant with in increase of
operations a transition to a higher degree of organizational

complexity occurs and 1s necessary. The critical point where the

transition 1is required is, at present, not known for most orga—
nizations. When growth occurs there is, as a rule, also a
widening of the aim (i.e., more values that the organization
attempts to achieve come within reach), or the given aim can be
approached more closely. All this hinges on the precision with
which the aim can be stated; otherwlse the distinction between
growth and wasteful "overorganization" is practically impossible.

These comparisons refer to organizations of given type,
1.e., with comparabllity of aims. If there is no comparability
we lack, at present, means to compare growth phenomena for
organlzations of different types. In the preceding section we
found that even comparisons of slze were impossible except in
the most obvious sense.

If an anthropomorphic plcture is wanted—and they come to
mind almost automatlically—a man may galn welght or he may grow
in size or both. Gaining welght 1s like an expansion in the
above sense. The organism has more work to perform, but is
also stronger and can échieve more. If the gain in weight means
merely getting fatter, then, as in overorganization, some ideal
state has been exceeded and no advantage 1is gained any more.
Only more work is 1mposed upon the body, with no gain to com—
pensate for 1t. If a child grows into an adult, new aims appear

which even in their changes are consistent with the previous ones
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(in particular the main aim, namely 'to stay alive, remains
unchanged), and the more compiex body functions the adult is
capable of are correlated with these additional aims. This is
closely analogous to what was stated above, restricted to any
given type of social organization (centrally directed)..
Organisms have various growth curves—by no means restricted
only to the famillar loglstic curve. But they all have in com-—
mon that the individual cannot exceed a certain point, thus
limitiqg him in regard to his accomplishments. If too much 1is
imposed upon the individuals by their environment they may die ar
otherwise collapse, i.e., seek an equlilibrium at a lower level
of accomplishment. Soclal 6rganizations have a different alter-
native: The individual organization can transform 1tself into
an organization of a different type; i.e., there 1is the choice
of allowing growtb to go on for the existing form of organization

' If the grocery store grows

or to produce a sort of "mutation.'
very much, the choice may have to be made either to let it stop
at a maximum level of performance compatible with its present
form of organizatioq or to reorganize it into a joint stock
company with a very different organizational set-up which in turn
has its now distant maxima. This freedom, which 1s not found in
living individual organisms, indicates that at least in some
reapects soclal organization is different and possibly more

complicated. Whether and under what conditions such "mutations™*

1 The term "mutation" is, of course, again borrowed from organic
life. But there 1t refers to different generstibms of indivi-
. duals, while here we are talking about the same individual!
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actually'will 6écuf ié:ibne of 6ur ;oncern at present.

A rarthef‘step can be indicated: The mutation need not
mean the transformation to a known type of social organization.
Invention, a very common achi;vement in the physical sciences,
exists undoubtedly also for the social world. There 1s plenty
of evidence before our eyes and much historical documentation,
even 1f the record is not read with this notion primarily in
mind. These inventions are not necessarily assoclated with the
appearance of new technoloéical devices, such as new means of
communicatlon, although these provide perhaps the biggest stimu—

-lias. Inventions of organizations are possibly more often

[N

observed for composite organizations, i.e., consisping of more

than one centrally directed social organitation, than for their

components themselves.1

'

.,

\ The problems of size nob oniy;grg of general theoretical
interest but have direct practical aspects. A good theory would
tell us at what points of growth to expect bottlenecks,.wﬁen
organizations should be broken up into smaller cpmponenté, trénsaj

formed into federalized forms, ete.
\

-
.
Y

1 It woulé lead too far to attempt any more elaborate discussion

of invention. In particular, it is clear that the ‘phenomenon
1s a high—order version of learning and 1s therefore associated
with réorganization as discussed in that connection.  Cf.

Sect. 3.
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