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CHAPTER 1

INTRODUCTION

The overall goal of this thesis is to provide a linkage between, on the
one hand, selected paradigms and approaches to theories of organization,
and a newly developed conditional mediation paradigm, on the other. All of
these accomplishments are a part of the ongoing effort to formulate a

general theory of organization. The following works have been selected

among others for an analysis of their contribution to a general theory:
Ashby (1), Bogdanov (12), Braham (14), Esposito (21), Gorelik (28), Haken
(33), Rashevsky (51), Rosen (53), and Selfridge (56).

The following structure of chapters provides for a satisfaction of the
above stated goals. Chapter II aims at: (i) a synthesis of major historical
approaches to theories of organization; and (ii) a review of rather
specialized concepts of organization and some of the related issues. In
Chapter III, we select and summarize the seemingly most important para-
digms for a general theory. In Chapter IV, foundations ior a new paradigm
are presented. A comparative analysis of the relationships between, on the
one hand, the four paradigms (Chapter III) and the conditional mediation
paradigm (Chapter IV), on the other, constitutes Chapter V. Finally,
Chapter VI consists of a brief synthesis of the thesis and a few suggestions
for further research.

This chapter is devoted to two preliminary issues, which outline our
approach to this topic; a problem statement followed by a section of goals of

the research reported herein. Further indications of the detailed



relationships between chapters and their sections will appear in appropriate

places within the chapters.

Problem Statement

The central concern of the research reported in this thesis is ex-
pressed in four questions:

What is organization as a phenomenon?

How do organizations manifest themselves to the observers?

How are organizations represented by the observers?

How do organizations emerge and how they are established?

Answers to the first question will appear: (i) in Chapter II (section "What are
Organizations: A Review"); and (ii) in the four paradigms summarized in
Chapter 1Ii; and (iii) in the assumptions for the conditional mediation
paradigm (Chapter IV). Appendix B ("What is Organization: Terminology")
also deals with the same question.

Appendix A provides some evidence and discussion as to how organi-
zations manifest themselves to the observers (the second question). The
presentation in Appendix A is arranged into ten levels of complexity of
organizations as proposed by K. E. Boulding (11), and extended by H. G.
Hicks (32).

Attempts to answer the last two questions shall appear: (i) in
Chapter II, in the section on major historical approaches to theories of
organization; (ii) in Chapter III, where the four paradigms are presented; and

(iii) in Chapter IV, where a new paradigm is developed.

Goals of the Research

There are basically two classes of goals of organizational research:



(i) first, the observational, characterized by measurement, data

gathering, analysis, reduction, etc., referred to in the
Appendix A; and

(ii) second, the theoretical, which shall be satisfied by the
structures of concepts proposed by the authors of the re-
viewed literature (Chapters Il ar III).

In other words, these goals are concerned with:

(@) appearances of crganizations and their classifications;

(ii) representations, explanations, analyses, recoveries of pur-
poses, causes and conditions, and syntheses, as is systema-
tically done by sciences dealing with organizations.

Appendix A ("Complexity Levels of Systems") refers to the first
class of goals, which are not of a primary importance in the present work.
The search for a linkage between the already available results in pursuing a
general theory, and the newly proposed conditional mediation paradigm
(Chapter 1V) addresses the second class of goals. A few structures of con-
cepts, which may facilitate an analysis, explanation, prediction, control and
synthesis of organizations, emerge in Chapters II, iII, and 1V,

The overall goal, as stated at the beginning, will be achieved in
Chapter V through the comparative analysis of the fundamental assumptions
for a conditional mediation paradigm, and the premises underlying the four
selected paradigms.

Hopefully, Figure 1 will ellucidate the intent of this thesis and aid

the reader in understanding the method of research employed.
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CHAPTER II
ASPECTS OF THEORIES OF ORGANIZATION

Introduction
The kinds of questions we asked in Thapter I, while stating the
actual problem, are particularly significant to the formulation and develop-
ment of the paradigm to be proposed in Chapter IV. They may aiso serve for
the analysis of issues tc be presented in Chapters II and IlI. These kinds of
questions continue to motivate the search for better understandings of
organizations. As W. Scott says: "Modern organization theory needs a

framework, and it needs an integration of issues into a common conception

of organization (in Litterer (42), emphasis added)." It seems to be a diffi-

cult task, because an appreciation of:

«.human organization recuires creative synthesis
of massive amounts of empirical data. a high
order or deductive reasoning, imaginative re-
search studies, and a taste for individual and
social values. Accomplishment of all these
objectives, and the inclusion of them into a
framework of the concept of the system, appears
to be the goal of modern organization theory
(Scott (42)).

As indicated in the title, this inquiry aims at a general theory, which

may require the transcending of disciplinary boundaries. However, only

some selected results from specific organization theories, as summarized in
this chapter, shall be considered for their contribution to the conditional
mediation paradigm formulated in Chapter IV.

This chapter begins with a few remarks on the roles and essential

characteristics of theories and organizational theories specifically. The



next section concentrates on the results of the analysis of some major
historical approaches to theories of organization. Finally, the third section
is an attempt to extract from the reviewed literature those propositions,
which could provide answers to the first question of the problem statement.

Namely: What are organizations as phenomena and artifacts?

Theory and Organization Theory

First of all, the distinction between organization theory and
management theory should be made clear. According to H. L. Tosi (62)
(within a centext of human organizations):

...organization theory is a set of inter-
related constructs (concepts), defini-
tions, and propositions that present a
systematic view of behavior of indi-
viduals, groups, and subgroups inter-
acting in some relatively patterned se-
quences of activity, the intent of which
is goal-oriented.

On the other hand, Young's {66) analysis of what is and should be
meant by "theory" suggests that it can be regarded as referring:

...not only to complexes of propositions
in the natural sciences, but to scientific
system in general, and if empirical sub-
ject matter is not required, to mathe-
matics, formal logic, and philosophy... In
English usage, 'theory' is opposed both to
'practice’ and 'fact'... (This is) rooted in
a misunderstanding of its actual charac-
ter. The distinction between theory and
practice is not an opposition of mutually
exclusive elements of human life. Sound
and adequately developed theory is nor-
mative and sufficient for the direction of
practical activity.

K. E. Boulding claims that the origin of organization theory is

identified with economics, sociology, engineering, and physiology, where



"Management Science itself is an equally multi-disciplinary product (13)."
Another aspect was emphasized by Stogdill, who concludes that "organiza-
tion theory is an instrument...for acquiring verfiable knowledge (58)."
Management Theory, in turn, balancing the point made by Young, is a theory
of an art or practice, which "is the exercise of an art, or the application of
science in life, which application is itself an art, for it is not everyone who
is able to apply all he knows (34)."

At this point, we suggest that a general theory of organization may
be censidered as a modern counterpart of the ancient Aristotelian concept
of "organon"; i.e., as a system of rules and principles constituting an
instrument of guidance {(directedness) in the purposeful activity of "how to
know'" and "how to do." Such an instrument is in itself an expression of an
organization, or intelligence that is performing scientific, philosophical or

practical tasks. That there is a relationship between organization and

intelligence shculd not be surprising since it is possible to speak of the
organization of science and knowledge (11), mind (10), and brain (40), and the

organization of almost all natural and man-made processes.

A Map of Approaches

This section is an analytical summary of some major historical
approaches to theories of organization.

A management oriented approach was formulated in part by F. W.

Taylor around 1903, and reported in his "The Principles of Scientific
Management:"

Scientific management fundamentally
consists of certain broad general princi-
ples, a certain philosophy, which can be
applied in many ways, and a description



of what any one man or men may believe
to be the best mechanism for applying
these principles should in no way be
confused with the principles themselves
(60).

Among many other basic concepts, the concept of "conditions," and
especially "standardized conditions,”" as proposed by Taylor, supports the
paradigm to be presented (Chapter IV) linking its foundations with this
tradition. Taylor's work provided a basis for a "classical school” of thought,
which mainly deals with: (1) division of labor; (2) scalar and functional
processes (staff and line authority distinction); (3) structures of organiza-
tions; (4) coordination; (5) span of control; (6) authority and its delegation;
and (7) responsibility.

With the rapid industrial advancement and the more recent reserach

in social science, the "humanistic schooi" (See Sexton (57)), made its mark

along with the classical one. Here, the main concern was with man, his role

and relationships in organizations. Thus, the classical doctrine is com-

plemented by the concern with the informal organization as mutually inter-

acting with the formal one. The following are some of the aspects of

organizations analyzed by representatives of this school:

(1) Structura!l organization of bureaucracy. Empirical analysis of such
organizations as the military, the Catholic Church, hospitals and

others provide theoretical foundations for this school (See Max
Weber (64), Bennis (7)).

(2) Organization's impact on personality. This impact is investigated in
view of "dissonance" (See Festinger (23)), "conformity" and "non-
conformity" (See Hollander and Willis (38)).

(3) Leadership, status, roles, prestige, and participation. Various re-
lationships and their grounds in formal and informal dimensions of
organizational groups interacting with one another are subject to
hypotheses and testing. For instance, some of the roles of norms




and means of directing and controlling peoples' behavior is examined
in Thibaut and Kelley (61). Theoretical and practical leadership
patterns are surveyed by Tannenbaum and Schmidt (59).

(4) Motivation and power. Etzioni presents a conceptual model con-
cerning types of power and their relationships to motivation and
participation (22). Mechanic (47) hypothesizes why lower level
participants sometimes acquire considerable power over higher level
officials.

(5) Change and adaptation in organizations. Several authors propose
essentially similar stages of develepment and adaptation of indi-
viduals, small groups, and organizations. Comparative analyses of
models by Tuckman, Kaplan, Greiner, and Erikson are given in
Dolgoff (19). Kolasa (38) and Litterer (44) provide further com-
prehensive approaches to all these problems.

The third major approach appeared with the applications of
cybernetic principles to organizations. For instance, in the field of
sociotechnical organizations, Beer ("Brain of the Firm (5)," and "Cybernetics
and Management (6)"), and Ericson ("Organizational Cybernetics and Human
Values (20)", are strong advocates of this line of thought. According to
Ericson:

Scientific management was an early at-
tempt to rationalize the management
function. Now digital computers, epi-
tomizing the new information tech-
nology, bid fair to automate the office as
well as the factory. Cybernetic manage-
ment, utilizing the information tech-
nology, evolves optimal logico-deductive
patterns of industrial organization and
procedure (20).

The literal meaning of "cybernetics," the art of the steersman,

primarily suggests the contrcl function over something that already is. The
complementary and logically prior concept apparently needed was proposed

in Bogdanov's "Tektologia (12)," the science of the art of the builder. This

concept refers to organizing phenomena which express becoming. There-

fore, if this distinction holds, cybernetics captures only a fraction of the



organizational reality. For instance, feedback and homeostasis of existing
systems but not their becoming. The usefulness of this approach probably
has been best shown by Forrester (25). Figure 2 illustrates some of the
activities of this approach.

The fourth trend influencing organizationai theories emerged with

general systems research and was called "mcdern organization theory."

Since that time, organizations and organisms are treated as open systems
largely due to Bertalanffy's proposals (see F. Baker (2)). Mesarovic (48) said:
"General systems are defined in terms of their terminal behavior; i.e., how
they communicate with the environment." Closer examination of organiza-
tional phenomena does not clearly show any superiority of this aspect in
comparison to others such as: (1) cooperative interaction between parts; (2)
micrec-macro behavioral distinctions and relationships; (3) synergy; (&)
purposiveness; (5) the harmonious association of substance-form-function-
product-purpose; (6) orderliness and directedness; and (7) the conditionality
of organizational interactions to the observers. The general systems metho-
dology was used in organization and management theories by March and
Simon (45), Haire (32), and Johnson, Kast, and Rosenzweig (37). These
authors note explicitly the importance cf synergy in "part-for-whole"
systems. Cleland and King (17) also approach the problem from a general
systems standpoint, but do not deal with synergy explicitly.

The turn to an explicitly open systems methodology resulted from
rejection of the Second Law of Thermodynamics. Thus, the conscious switch
towards open systems was made by organization thecriests in contrast to the
closed ones investigated by physicists. The general systems approach is

presently preoccupied with "black box" analysis (i.e., terminal exchange).
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Since organizations are thought of as complexes consisting of cooperatively
interacting parts, it seems that a complementary concept of "lucid box" is
needed for their analysis. These two concepts are indeed nothing more than
a partial reflection of the questions of whether to adapt to the environment
by: (1) selective manipulation of environmental inputs while keeping the
internal transformation within its present potentiality-actuality boundaries;
(2) changing the system's transformational capabilities while the observers
regard the environmental inputs as unmanageable; or (3) a combination of
selective manipulation of inputs and changes of the system's transformation
space.

Several different stages have been proposed of intraorganizational
adaptation; that is, what happens inside the lucid box. For instance, Schein
(50) proposes six phases: (1) awareness cf environmental change; (2) distri-
bution of such information between various organs reacting to it;
(3) changes in the system's transformational capabilities according to that
information; (4) stabilizing and mastering new structures and processes;
(5) exchanging the actual outputs; and (6) feedback information necessary
for the evaluation of adaptatiorn.

The complementary internal-external points of view are vital to an

organizational methodology, and manifest themselves again in the tra-
ditional acceptance of organizations as goal-attaining systems. Specificaily,
the omni-present discrepancy is between, what Etzioni (22) calis "public
goals;" (i.e., the aims and social conditions that necessitated the organiza-
tion's creation) and "internal goals." The public goals are macro-order
parameters describing the iotal behavior of the whole. They "slave" the

behavior of micro-leve! components (in accordance with the terminology of
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Haken (33)). The point here is that it is difficult to make all the degrees of
the components’ performance contribute to the total predetermined effect
of the whole. In addition to what the components contribute to whole in
mutual cooperation, there might be exclusively "individual" aspects of
components. For instance, some of these aspects may support their
individual survivability. Moreover, a failure to :dentify, explain, or predict
the existance of exclusively individual dimensions of the micro-level order
may result in micro-macro dissonance.

Some authors suggest another distinction by referring to the aspect
of harmony in the : (1) traditional goal-attainment model; and (2) system
model of organization. In the first case, the total efficiency is measured
with respect to the degree of success in goal achievement. In the latter
case, as delineated by Etzioni, total efficiency is a question of the optimum
and the balance or harmony in distributing the resources among subgoal-
units under varying conditions. These two viewpoints become equivalent as
the satisfaction function is considered in a cumulative manner over the
whole network of activities, thus providing a holistic account of the
harmony.

There is also another resemblance in the thoughts of different
authors which seems worth noticing. Mesarovic (48) makes a crucial dis-
tinction between causal and teleological systems, where the latter usually
consist of some component causal ones. Rice (52) similarly finds that an
enterprise is a whole composed of: (1) the operating subsystem which is
causal and directly contributes to the planned product; and (2) the managing
subsystem which is teleological and concentrates on planning, organizing,

staffing, controlling, and influencing (see Haimann and Scott (31)).
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An extension of the mapped approaches is found in the four major

paradigms described in Chapter iII.

What are Organizaticns: A Review

The term "organization' covers a variety of meanings and as Ashby
(1) suggests, we may instead ask the question: What principles underly
organizational behavior. Basically the same iine of thought is found in
Haken (33). In this section, attention shall be paid to propositions which can
be regarded as definitions of various kinds of organizations. They are found
in the literature of all kinds of subject matter, but usually in the
introductory stages. Each of these definitions vary in their scope and gen-
erality emphasizing one or a few aspects of organizations.

Let us begin with seli-organization. Ashby (1) claims that "every
isolated determinate dynamic system obeying unchanging laws will develop
'organisms' that are adpated to their environments." This follows from the
principle that closed systems tend to remain in an equilibrium which is
accomplished by the appropriate and natural selection of states. This
principle holds if the environment shows relatively long-term identity so
that there will be sufficient time for adaptation; i.e., the rate of environ-
mental changes remains within the limits or boundaries of the systems'
equilibria.

Again, according to Ashby,the outstanding feature of organizational
theory that contrasts it to other more specific sciences is derived from the

very notion of "product space." Product spaces are the unions of the sets of

actually existent states and sets of possible states, which may be "more than
actually exists in the real physical world (1).* Of course, the set of

possibilities may be strongly related o the observer.
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Some consider the concept of purposiveness to be one of the most

crucial denominators in a theory of organization. This theme was com-
prehensively treated in a ccllection of papers on "Purposive Systems (24)."
As mentioned earlier in this perspective, it is necessary to distinguish be-
tween types of goals. Davis (18), in the context of socio-technical organiza-

tions, breaks down the totality of goals into:

1. primary service goals, as indicated by consumers;
Z: collateral service goals, with a distinction be-
tween:
a. social service goals, referring to what

organization has to create in addition to being in
a harmonious relationship with its environment;
and

b.  personal service goals, referring to the
needs of organization's immediate and indirect
members (line and staff employees, stockholders,
bankers, etc.); and

S secondary service goals, which set up standards
of eificiency; i.e., econcmy, and effectiveness,
such as meeting consumer requirements.

In contrast, from the general systems viewpoint, organizational
goals fall into three categories: (1) growth; (2) stability; and (3) interaction.
For this reason it is argued that organizations are open systems satisfying
different classes of goals.

The concept of goal is closely associated with the concept of a plan.
Bronowski distinguishes between closed and open plans:

I shall distinguish between two concepts,
the usual concept of a closed or bounded
plan (that is, a tactic or solution for a

defined problem), and a new concept of
an open or unbounded plan, that is, a

general strategy (15).
Any organized behavior may rest upon relatively static or quite

dynamic system or structure of values. Most of the studies of organizations
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disregard this crucial variable which, according to Beukema, is very

important:

Whatever that value pattern comprises it
has its recots in the goal structure and
derivative goal-formulation processes of
the system. Norm, rules, and regula-
tions, policy decisions -- these factors
and other constitute value-laden phe-
nomena that pervade the behavioral,
structural, and operating dimensions of
organizations. Such phenomena reflect
what might be termed organizational or
system-level] value orientations (9).

Ericson (20) has emphasized the same aspect.

There is a general agreement that "knowledge would be relatively

useless unless we were able to develop organizations to use it (42)." On the

other hand, we also create organizations to acquire knowledge, thus dealing

with "how to know" type of questions.

Moreover, we even talk about

organization of knowledge (11). Generally, according to Bliss, this subject

shouid be important to:

...educators and philosophical readers
who recognize the intellectual and the
social values of what is termed the
organization of knowledge, to scientists
who realize the methodic and economic
advantages resulting from the systemati-
zation of scientific knowledge and re-
search, and finally to librarians who,
rmaintaining that books in libraries should
be well classified, acknowledge the im-
portance of making the classification
consistent with the organization of
knowledge as concenved and systema-
tized by scientists and educators (i1).

Organizations are also perceived as the "ways and means" for pro-

ducing results and hence responding to questions as "how to do." Litterer in

(42) says: "A key question...is how do organizations produce these results?"
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A confusion comes about when one assumes that the results of organizing
processes are necessarily organizations. There are cases when this is true,
but sometimes the result exhibits no further crganizing activities. In these
cases, is the result still an organization, or is it "just" a system which keeps
complexes of already prescribed processes within boundaries of some estab-
lished potentialities?

From the point of view of classical management theories, organiza-
tions emerge as the result of rational thinking applied to the division and
coordination of labor based on the use of justifiable authority. The humanis-
tic or behavioral school claims that organizations are created because
people have common needs to be fulfilled. Therefore, they naturally divide
the total effort among themselves. Moreover, if they act in accordance
with like principles, methods, and tools, a spontaneous organizing behavior
may result. But, this is exactly the point at which one may distinguish
between organization and self-organization. For example, Haken (33) illus-
trates this distinction as follows:

Consider for example, a group fo
workers. We then speak of organization
or, more exactly, of organized behavior
if each worker acts in a well-defined way
on given external orders; i.e., by the
boss. It is understocod that the thus-
resulted behavior results in a joint action
to product some product.
and,

We would call the same process as being
self-organized if there are no external
orders given but the workers work to-
gether by some kind of mutual under-
standing, each one doing his job so as to

produce a product.

The behavioral approach has shown that people cannot be simply
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considered as rule-obeying machines. Their personal values must be
accounted for when planning for actions in which they participate.

Litterer (42) uses the expression: "Organization is a set of inter-
vening factors," which is to be understood as identifying all the components
that are not involved directly in the operational system but are facilitating
these operations and their coordination. Similarly, the classical characteri-
zation of organizations describes them as vehicles for goal-achievement.
Since organizations are the expressions of cooperative phenomena, they are
also the remedies for reducing the resistance forces. This facilitation is
accomplished by formally linking organizational goals, conditions, resources,
etc. thus, at the same time, reducing the number of degrees of freedom of
individuals, and strengthening the resistance to the destructive forces.
Within the social context, Presthus (42), defines an organization as:

...a system of structural interpersonal
relations..., (where} individuals are dif-
ferentiated in terms of authority, status,
and role with the result that personal
interaction is prescribed...Anticipated
reactions tend to occur, while ambiguity
and spontaneity are decreased.

To return to the propositions characterizing organizations, Ackoff
(43), says that:

An organization can be defined as an at
least partiaily self-controlled system
which has four essential characteristics:
(1) consists of animals; (2) decision
making is distributed over a subset of
organization's parts; (3) functional dif-
ferentiation is integrated through the
mutual communication or observation;
and (4) there is sorne freedom of choice
between the possible goals and their

realization technologies.

Still other characterizations suggested by different authors are: (a)
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Barnard (3) -- an organization is a "system of consciously coordinated
activities or forces;” or (b) it is "a system of interrelated activities;" (c)
Stogdill (58) stresses the aspect of planning for action; and (d) Davis (18) --
it is a "group of people working together, under a leader, to accomplish an

objective."

Conclusion

In the section on major approaches to theories of organization the
goal was to extract historical trends and to explain their seemingly
immediate causes. Having this in mind, we will be able to assess how the
four paradigms, to be presented in Chapter IIl, were influenced by them.

In the last section on what are organizations, we reviewed charac-
teristics of organizations found in the selected literature. This collection of
characteristics will also enable us to evaluate their influence on the

paradigms to be presented in Chapters III and IV.



CHAPTER 11
FOUR RECENT PARADIGMS

Introduction

To complement the issues brought forward in the previous chapter,
Chapter [II delineates four paradigms, which appear to be relatively
complete and internally consistent. However, we shall not be concerned
with their empirical validity.

Our major objective here is to prepare for the examination of how
these four paradigms relate to a proposed conditional mediation paradigm
(see Chapter 1V). An explicit account of the relationships between the
conditional mediation paradigm and each of the four selected paradigms
shall be given in Chapter V. It should be noted, however, that the
conditional mediation paradigm is not merely a synthesis of the selected
four. A brief explanation of how it came about is given in the introduction
to Chapter IV.

According to our findings in the reviewed literature, most of the
authors discuss fragmentary issues of specific theories of organization (see
Chapter 11), while very few aim at a general theory. The period covered in
this chapter is 1962-1977, with the exception of the case of Bogdanov's work
(published in 1922 and first reported in the United States by G. Gorelik in
1975).

The paradigms proposed by Ashby (1), Selfridge (56), Rosen (53),
Zeleny (67), Bogdanov (12), Rashevsky (51), Esposite (21), and Braham (74)

were reviewed. Since the last four appear to be relatively complete and
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internally consistent they have been chosen for presentation and compara-
tive analysis.

The "Tektology'" Paradigm

Although Bogdanov published his theory of organization (of com-
plexes or systems) during 1912-1927, it has been largely overlooked since
then. This work appears to be the earliest aitempt to present what is
presently known as a general systems theory. "Tektology" means the science
of building phenomena and artifacts (Gr.textov, builder). According to
Bogdanov, all human activities consist, in varying proportions, of organizing
(constructive) and disorganizing (destructive) forces. The unity of organiza-
tional method, regardless of the phenomena, is subject to investigation and

generalization.

Embracing Concepts

According to Bogdanov, complexes (systems) can reside in the
following states: (1) neutral, {(whole is equal to a sum of parts); (2) organized
(whole is greater than a sum of parts); and (3) disorganized (whole is less
than a sum of parts). Differences in energy tensions among components in a
sum result in activities and their respective resistances. The degree of
"goodness" of organization is relative; that is, it is conditioned with respect

to functions, forces, and energies.

Organizational Mechanism

According to Bogdanov, a mechanism is an explicated (and hence,
understood) organization. Two distinguished subprocesses constitute the
organizational mechanism: (1) formulating, which is further subdivided into

joining and separating or, generally, conjunctive and disjunctive activities;
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and (2) regulating, which is subdivided into preservation, consolidation,
diffusion, decline, and distribution activities.

Formulation involves such notions as: (a) cooperation between
joined forms measured in energetic efficiency (synergy); (b) creation or
construction of common links between complexes which enable communica-
tion, thereby constituting an organizing method called ingression; (i.e., a
general form of chain connection formed by the insertion of elements in
analogy to catalysis). Linkages are characterized through their degrees of
symmetry. Ingression stands for a basic form of organizing. The opposite of
ingression is called "disgression" or "disgression," i.e., the action of
departure from the chain relationship.

A Tektological Boundary is created at points of full disgression

(separateness), hence at these points a complete or substantial lack of
resistances makes it possible for the environment to influence the system.

The growth of new complexes (ingression) causes "conjunctive" crises C; i.e.,

a need for new links; while creation of new boundaries (disgression) causes

"disjunctive" crises D. Due to crises C and D, a new equilibrium may be

gained. However, according to Bogdanov, answers to questions about the
limiting equilibria of such systems (for example) as our universe do not yet
exist.

The regulating mechanism is founded on the notion of "selection,"

which involves an agent, a selected object, and a basis for selection; i.e.,
aspects of an object to be selected, or an intent. Positive selection is
expressed in ingression which increases complexity, while negative selection
only is expressed by disgression which ejects some elements to the environ-

ment.
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Stability

There are two types of stability: (1) quantitative, which is a simple
summation of elements; and (2) structural, which is weakened by positive
selection that adds new structural elements. Stability of a chain depends
upon the weakest of the chain elements. Two complementary chains achieve

a high degree of stability.

Divergence and Convergence of Forms

"Divergence" means the differentiation of forms and functions. The
most stable ones are those that are asymmetric (or directional); e.g.,
specialization and division of labor, etc. If A is connected to B and B is in
turn differently connected to A, as it is in feedback structure, where there
is energy flow in one direction and information flow in the other, then an
asymmetric interconnection results. Thus, in this case, coordination of
function is a means for keeping differentiation directional. All the
differentiations that occur beyond the ones that contribute to the
organization of complexes are subjected to the so-called contra-differentia-
tion by creating new links. Convergence of forms is based on the similarity

of their organizations, and is restricted by the requirements for flexibility.

Forms

Chain egression (i.e., the action of issuing forth, or out, from any

enclosure) creates centers whose action is out of the ordinary; e.g., a

qualitatively unique influence on chain-elements. Chain degression, on the

other hand, consists of the use of plastic and skeletal forms which constitute

a "fixing up" of temporary objects. The analogy is close to the human
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skeleton and "soft bedy" coupling. The first mode of chain formulation,
ingression, provides entities from which organization is constructed by
egression and degression. The second mode of chain formulation,
disgression, removes entities from the complexes constructued by egression

and degression. (See Figure 3).

Selection

Stability and predictability, the results of selection, are due to the
degree of the conservative character of the relationships between systems
and their environments. There are two kinds of selection. First, positive
selection which adds elements to the developing complexes and second,

negative selection, which removes elements not contributory to the

developing complexes. In nature and in society, we observe two different
mechanisms of selection. In nature, positive and negative selection work
integratively taking all aspects of interacting elements into account.
Humans in their conscious activities do both selections representatively,
since only the most obvious attributes of the observed are distinguished.
Bogdanov concludes that negative selection is omni-present; however, it

cannot exhause the outcomes of positive selection or creativity,

Crisis

Conjunctive crises are due to the limitations of equilibria of
emerging forms. Disjunctive crises occur when forms are dispersed and the
selection process has to start determining conjunctions or disjunctions of

new elements in order to bring about new equilibria.

Organizational Dialectic

Dialectic explains the mechanics of natural creation and man-made
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artifacts with all necessary aspects, similarities, and distinctions. Bog-
danov's dialectic of organization has the following three phases. The first
phase appears unpredictabie as to its results. The apparent chaos of
interaction creates experience, which if consistent, may evoke directionality

and efficiency in further behavior. Thus, differentiation comes as the

second phase. While the benefits of differertiation are obvious, over-
differentiation can be disastrous. Thus, it has to be removed in order to

enable the third phase, consolidation, to occur.

The "Cyclicity" Paradigm

The general principle of evolution according to Braham (14) may be
valid in society. This principle is the "continual emergence and elaboration
of successively more complex and flexible forms over time (14)." However,
more specifically, Braham looks for "commonalities," which may also apply
to one of the dimensions of social development; e.g., education. The
emergence of diiferent forms and postures of facts, theories, and principles
is just a "raw" material for subsequent interpretation, "for the guidance and
direction of educational activities." The author cites a supportive statement
of Hudson Hoagland: "There is a suggestive analogy between biological
evolution through the mutation of genes, on the one hand, and social

evolution through novel ideas, on the other..."

Organization: Nature and Definitions

Nevertheless, Braham does not follow his investigation to find out
whether mutation, recombination, and selection have their counterparts in
society. He suggests that there might be "something" more fundamental for

understanding the essence of organization. That is supposed to be "the



27

principle of organization," i.e., any organization is a manifestation of an

organizing process. The latter is a process "...through which discrete units

or individuals develop their internal structures and functions and at the same
time associate, or form relationships, with other units or individuals for
some outcome or function." In other words, no organization implies no
existence, an attitude supported by Von Bertalanffy: "The problem of life is
that of organization (8)." Braham provides evidence that the fundamental
trait of organizational phenomena consists of relativity. For instance, the
notion of part is such that an element becomes a part if and only if its
interaction with other elements is positively marked in an overall cumula-

tive outcome.

Mechanism and Concepts

Braham postulates a three stage cyclic development of organization:
divergence, convergence, and transition Each stage is in turn composed of
appropriate phases. (See Figure 4.) The degree of development of each
successive period is strongly dependent on the minimum development level
of all the preceding ones; that is to say, as in Bogdanov, the degree of
development depends on the "law of the minimum."

Stage l: Divergence. It is composed of the three phases: (l) ori-
gination: an occurrence of a phase-peint in spatio-temporal co-
ordinates where an organization is born out of immediately pre-
ceding conditions; (2) differentiation: a growing complexity which
increases the flexibility of adaptation; (3) structure: the preserva-
tion of the more lasting energetic, physico-chemical or communica-
tional links formed during the previous two phases thus establishing
a balance between form and function.

Stage 2: Convergence. Refers to a holistic aspect of organization,
which is expressed in harmony, balance, proportion, and unity when
differentiation is slowed. The author analyzes these properties from
three standpoints: (1) functional: concerning thermodynamic
efficiency: (2) structural: marked by developing symmetry; and (3)
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overall: implying harmonious contributions of all function-specific
parts to a whole product. The following phases set up this stage: (1)
integration: an achievement of functional unity towards a unique
product, with growth of individualization, however, there may not be
arts which are self-sufficient enough to survive; {2) conflict
transition): a state which occurs due to the limiting (checking,
channeling, control, etc.) processes of growth. In society, immaturi-
ty causes a variety of tensions which are sometimes reduced in a
revolutionary fashion; (3) concentration: because of the conflict
phase, an organization attempts to overcome the difficulties by
concentration of energies. The possible results are: (1) obstacles
dissolved without distortion; (2) obstacles cancelled along with some
distortions; and (3) inability to progress; therefore, an organizational
disruption from within may occur.

Stage 3: Transformation. This stage may be somewhat fuzzy at its
boundaries, as it overlaps the final period of convergence and the
beginning of divergence. It is a phase-point for a birth of a next
stage of development.

Measures of Organization

The question of optimum organization can be answered, according to

Braham, in terms of thermodynamics. Fulfilling goals with the least possible

expense of energy indicates optimum behavior. Other measurable traits of

organizations entail the degrees of their complexity. For instance, the
following levels illustrate the scale of increasing complexity: "...macro-
molecules, macromolecular aggregates, organelles, cells, tissues, organs,
systems of organs, individuals, communities, institutions, concepts, ideas,

and idea-systems."

Conclusion

This author suggests a necessity for every theory to countenance
energetic transactions between organization and its environment. This is
the primary reason that thermodynamics might be helpful. The author pays
much attention to the considerations of an interplay between Information

and entropy with regard to the question of whether a system is open or
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closed.

The "Organismic Sets" Paradigm

Rashevsky (51) presents an analogy between a cell, as the interac-
tion of genes and their preducts, and a sociaty. as a controlled interaction
among people and products. In this sense, social and biological disciplines
can use similar terminology (specialization, division of labor, centralization);
and moreover, the synonimy of "organism" and '"society,"” a partial
reducibility of the two levels of the phenomenal world, is implied. However,
yet another domain of reductionism, namely that of biology to physics, is
again argued. It is emphasized that physical principles have a material and
metric nature, whereas organismic phenomena appear relational. Hence, a
strong point is made for relational isomorphy of biological and social
organisms. Rashevsky defines an organism as "...a system which satisfies a
prescribed set of N-ary relations; or, in other words, which is described by a
set of n-placed predicates that are characterized by specified properties."
Yet as he points out, "the choice of the system of such predicates still

remains, however, to a large extent, arbitrary (46)."

Concepts

Every element of an organismic set is characterized by its
potentiality of performing a certain variety of actions, which result in

products. Reduction of that potentiality constitutes specialization, which

maybe due to a relatively long term division of labor. Because certain

activities may appear more mutually connected they can accumulate a great
number of results. Further, if complementary relationships (in an opposite

direction) are functioning, then centralization becomes factual. The
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"intelligence" of an organism manifests itself by the proper reduction of the
individual parts' potentiality, such that the wholes' adaptive abilities remain
appropriate to the environmental characteristics, and for the purpose of the
organism's existence. In other words, specializaticn obviously diminishes the
flexibility of individual parts; however, it is not necessary to have reduced

the elasticity of the whole.

Definition of an Organismic Set

Set S_ = {eil i= (1,2,....,N)} is an organismic set if its elements
have the properties of: (1) exhibiting potential activities and their products;
(2) reducing potentiality to a subset which guarantees the survival in a fixed
environment; (3) replication and multiplication due to previous abilities; and
(4) intermittent necessity for "survival" elements. The interactions between
elements and environment are represented by a set of n-ary relations.
Subsequent properties of So are formulated in a formal way: division of
labor as a partitioning of N elements intc classes; specialization as the most

restricted division of labor, etc.

Mechanisms

The probability of survival takes care of the decision process for the
particular direction of evolution. Thus, it is a mechanism for reducing
(selecting) alternative technologies (chains of activities and resulting
products) to preserve an economy of evolution under the actual condition of
survival. Depending on all the conditions of organismic sets, evolution may
choose the following modes: (1) ontogenetic, which is due to a gradual
specialization and differentiation; and (2) phylogenetic, caused by addition

of new elements. However, in general, both of them represent evolving
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organismic sets. In conclusion, this author suggests that different physical
mechanisms necessary for life will exhibit different probabilities of survival
and efficiency. To pose a relativity aspect of vrganizational phenomena, as
is actually the case in elementary particle physics, more relational concepts
are needed: e.g., symmetry, parity, strangeness, etc., which by their nature
place more accent on the qualitative thar the metric dimensions of

phenomena.

The "Communication" Paradigm

Esposito (22) discusses a wide range of topics: (1) the role of logical
formalism in organization theory; (2) the mutual relationships between
information, entropy, and organization; and (3) an application of organiza-

tional theory to the evolution of scientific processes.

Theory and Nature of Organization

Scientific theories are, in general, composed of theoretical con-
structs and mathematical formalisms. Both categories are strongly
influenced by the way we perceive the world. Specifically in physics, one is
basically preoccupied with the measurable aspects of matter and energy.
Evolutionary complexity "uncovered" in nature is continuously growing.
Hence, the statistical approach is to simplify the analysis of phenomena.
The search for a pattern underlying the most particular manifestation in
nature should not be conducted in tiny elements of matter, but in their
organization; namely, a few holistically consistent relationships satisfying a
variety of manifestations. The qualitative nature of relations may be
overlooked since more attention is paid to the more manageable quantitative

aspects.
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There are a few trzits of organizational phenomena that must be
included in a general theory. First, the nction of closure (or boundary) is
important, for both material structure as nbsarved in technology or in mem-
branes of organisms, or even as a contextual coupling between theoretical

constructs. Second, the organizing process and its result must be censidered

as a more or less organized static (or dynamic) suject. Third, dynamicism is
introduced on the one hand, and relationality on the other. Four, exchanges
between organization and its environment (through the boundaries) is de-
veloped in a controlled manner. Fifth, organization is characterized by a

lack of thermodynamic equilibrium. However, there is a certain balance

between, on one side, inhibitory forces, entropy, and information loss, and on
the other side, activatory forces, negentropy, and information gain. Sixth,
since generality is required, an attempt should be directed towards the
removal of the metaphysical distinction between object (what is) and process
(what happens).

Some of the following aspects may be identified in the features of
the evolutionary process: (1) exchange of energy; (2) decrease of entropy;
and (3) storage of information. Obviously, other implications will follow
such as an ability to simplify experiences through an appropriate form of

information processing.

Concegts

Subsequently, Esposito relates the notions of information, entropy,
and organization. Several interpretations are discussed; e.g., entropy is a
measure of our knowledge or reflects the difference between the known and

the unknown. Also, information is shown as reflecting the degree of
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practical control. In this context, organization obtains negentropy from the

environment to re-establish order.

Theorx

Esposito formulates the universe of his theory which consists of

elements (without metaphysicai distinction), associated states, probabilities

of such associations and four subsets: (1) U which is the set of elements
called a sender; (2) R which is 2 set of elements called a message; (3) C
which is a set of elements called a producer of a message R; and (4) U*

which is the set of all elements of U not in R.

Figure 5. The Universe of the Theory
Now, the difference between the uncertainty associated with U* and
that of C is the so-called missing information, I3
I = Kin (U*/C) = KInU* - KinC,
or, in terms of Boltzmann's entropy S:
I = S(U*) - S(C).

The relation between organization and entropy, due to Watanabe (66) is:
Organization (U) = (sum of entropies of parts) -~ (entropy of whole),
which may be more appropriately narned the degree of relatedness; i.e., how
many parts can be obtained from a particular component, on the average, in
"one-step" moves (including itself). This is an argument for more ccmplex

networks of feedback interconnections thereby generating negenetropy and



reducing uncertainty.
For the set U, the measure of organization is given by the formula:
O =9U*) + SR) - S(U). This can be reduced to O =1I-S; i.e., the difference

between the missing information and the entropic state of a system.

Conclusion

The view presented by Esposito is widely referenced to physics,
thermodynamics, and biology. He also indicates an understanding of
organization, similar to many others, in the specific manner which may be
termed "morphological." Nevertheless, this paradigm is founded on certain
important ideas which can be extended to a more complete view of a

"sender-receiver mutual understanding” schemata.

Conclusion

This completes a summary of the seemingly most important works
contributing to the ongoing effort in the formulation of a general theory of
organization. Later, an attempt may be made to answer the questions of:
whether all these paradigms belong to one class; and therefore, if there is
another unifying framework? This summary is just a preparation for the
comparative analysis between these four paradigms and the one to be
presented in the next chapter. As a result of this comparative analysis, a
linkage between such established fields of inquiry and the conditional

mediation paradigm shall be constructed (see Chapter V).



