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III

INTRODUCTION

The subject of this thesis is the interdependence of the
Product and Process Design areas within the industrial Design
Function. The thesis has as its purpose the explanation and
delineation of these areas as well as the presentation of a theory of
organization regarding their interdependence. Within the limits which
are defined, this theory states,

"The most effective organization of the industrial

activities which comprise the Product and Process

Design subfunctions in a given industry requires that

the subfunctions' activities be viewed and managed as

an interdependent and interacting group in which the

plans that are evolved are a result of joint, cooperative,

and simultaneous effort. To ignore this interdependence

and organize the subfunctions' activities as discrete units

with neither close cooperation nor simultaneity is to

invite unnecessary manufacturing costs and an unnecessarily

long elapsed time between product inception and production

fruition.,’



The general presentation of this thesis is as follows:

A,

Discussion of Industrial Organization from the
Viewpoint of the Consumer-to-Consumer Cycle

Location and Description of the Design Function
and its Relationship to the Consumer-to-Consumer
Cycle

The Process and Product Design Subfunctions

The Theoretical Proposal: Explanation and Illustration

Recommendations; Further Areas for Investigation



Iv

GENERAL BACKGROUND

There are many theories which have been evolved with regard
to "Organization' both in the industrial context and in the general
context of human association within some limiting framework such as
an ethnic group, a set of apartment dwellers, or a fraternal club.
The term ''organization,' according to Alvin Brown, '... defines
the part that each member of an enterprise is expected to perform
and the relation among those members, to the end that their
concerted endeavor shall be the most effective for the purpose of
the enterprise." 1

In general, then, organization theories deal with humans and
their roles, either specified or assumed, against some specific
background. Observation of these interpersonal relationships are
made in order to understand more completely their source, their
course of action, and, ultimately, their result.

However, theories of organization have not been solely the
realm of the social scientist or the psychologist, each with his
interest in the interactions of humans; the industrial manager has
also made contributions to the field, as have anthropologists,

2

neurologists, and mathematicians.



The purpose of this thesis, however, is not to deal with the
entire field of organizational behavior, but rather to investigate that
area which deals with the industrial aspects of directed group
endeavor,

Industrial organization theory is generally agreed to have had
its formal origin in the concepts set forth by Frederick W. Taylor in

his book, The Principles of Scientific Management, published in 1911,

His concern was principally the design of tasks at the basic work
level - the direct man/machine relationship.

"Efficiency, Taylor held, can be achieved when tasks are
broken down into their simplest constituent motions. Taylor looked
upon the worker as essentially an extension of the machine itself, but,
because workers were subject to error, he held it necessary to
specialize man's tasks and make them repetitive. Every effort should
be made to eliminate the element of human judgement by the operator.
Such judgement should be exercised by experts and should be based
upon scientific motion and time studies. Carefully planned controls
should be established so that maximum productivity and quality are
achieved. These controls, based upon rational principles, justified
the establishment of what are commonly known today as 'service',

‘control', and 'reporting' functions, The emergence and growth of
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these groups ancillary to the central 'production' function have
complicated socio-technical systems measurably. n3

With Taylor's thoughts serving as a controversial beginning,
an ever increasing number of people began expressing their own views
on organizational relationships in industry. These works can be
separated roughly into two categories: those which describe how organi-
zations should work and those which describe how organizations do
work., Both categories are of value since the former serve as goals
of attainment while the latter give knowledge of what needs to be done
and where to begin.

The role that both groups of theories have played is analogous
to the relationship of the physical sciences to ind.ustry.,2 From the
standpoint of utility, they are worthwhile only when they can be
understood and applied to situations in order to improve man's lot or
bring to sharper focus man's innate talent and ability that he might
better solve his problems.

What then may be used to evaluate a theory, hypothesis, or
conceptual scheme ? Utility is the fundamental measure by which a
value judgement is made and so it is in the realm of organization
theory. If the aggregation of thought is sufficiently useful to the
practitioners of management and can yield a sufficient return on the

invested time and effort, then it may be called a ''good' theory. 2
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In connection with the utility of organizational behavior
theories, three roles have traditionally been assigned. These roles
are explanation, prediction, and influence.2 Explanation of observed
behavior in an organization is basic to understanding the various
aspects of the event and why the event occured, Prediction of future
organizational behavior is valuable in the positive sense of making the
most of future conditions to move toward the "organizational goal,"
In the negative sense, prediction can serve to set off a movement
either to neutralize or to counteract the effect of undesirable events
(where "undesirable' is defined from the organization's viewpoint),

Prediction, however, has its basis of "proper' action
dependent almost entirely upon adequate understanding or explanation,
which is the realm of the first role of a theory.

The third role of a theory, the influencing of future
organizational behavior, is intimately connected with the other two
roles of understanding and prediction, being dependent upon both of
them as a necessary adjunct from which to draw valid conclusions
regarding feasible alternatives. The influence role, then, cannot be
withdrawn from context without the specific understanding of its

interaction with (and dependence upon) the first two roles.
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Upon a more penetrating analysis of the above three roles, it
may be determined that they form a knowledge cycle in which the three
phases of understanding, forecasting, and controlling interact in a
fashion which, in the medical world, would be known as synergistic
action. In other words, the capability of the whole, or cycle, is
greater than the sum of the separate capabilities of its parts - the
three roles.

It would seem, then, that a theory of the synergistic, cyclic
type would be more powerful as a working tool than one which merely
fuifilled one or two of the three roles, This is indeed true, For
example, the theory of gravity enables us to understand why objects
are attracted to earth, as well as to predict that future articles
subjected to a resultant downward attraction by gravity will also be
drawn to earth, However, our understanding of this phenomenon has
not yet allowed us to do anything about controlling this attractive force
in order that we might vary it as we choose, However, in the realm
of industrial theory, the Shewhart Statistical Quality Control theory
performs all three functions and so enables us to eliminate all but
random variation in an industrial process.4

It is this fact that theories do not all possess the same power

in fulfilling the described roles that has led this author to set forth the



13 -

theory of organization presented in this thesis, This theory does not
presume to encompass the entire industrial organization, since it is
felt that such a scope is beyond the present knowledge and intent of the
author.

The aim, instead, has been to deal with the organizational
requirements and implications of a limited portion of industrial
endeavor which Everett Laitala calls Design Function, This function
is described in detail in a subsequent portion of the thesis, using his
three subfunctions of Product Design, Process Design, and Schedule
Design., These subfunctions will also be detailed in perspective
against the background of the industrial organization and the Consumer-
to-Consumer Cycle,

This writing, however, sets forth the interrelationship of but
two of the design subfunctions, Product Design and Process Design, in
order to

(a) detect deficiencies and point out their source,

(b) predict necessary action to achieve better probability

of success in achieving designated goals, and
{c) indicate the location or locations where action needs to be

taken,
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v
THE CONSUMER-TO-CONSUMER CYCLE: A CLOSED-LOOP

FRAME OF REFERENCE

In order to establish a context for this thesis, it is necessary
to present some preliminary information and explanatory material.

First of all, some fundamental representat‘ion of industrial
endeavor must be brought forth in order to provide a basis of
comparison between various enterprises. By means of this common
ground, one should then be able to view industrial concerns of diverse
character, size, product, and organization with some degree of
equality. Of necessity, then the frame of reference must be general
enough to fit such concerns, yet specific enough to separate certain
characteristics in order that they might undergo closer scrutiny. It
is this author's belief that Everett Laitala's concept of the Consumer-

5 best affords the basis of commonality necessary

to-Consumer Cycle
for examination.
The Consumer-to-Consumer Cycle serves as Laitala's means
of correlating the various engineering, operating, and managerial
functions with the organization of an enterprise., He defines the term

"function' to mean ''...activity related to a specific final purpose. In

other words, a function is a group of homogeneous activities
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contributing to a given end. b The end toward which these functions
are directed is the satisfaction of a consumer need., But it is the
definition of a consumer need that motivates or activates the function
in the first place. Therefore, the Consumer-to-Consumer Cycle is
said to originate with the consumer as the specifier and to return to
the consumer as the buyer, user, and judge of how well his desires
were met by the enterprise,

Before any attempt is made to describe the Consumer-to-
Consumer Cycle, it must be pointed out and borne in mind that the
description which follows may appear rather idealistic, perhaps
superficial, and lacking in detail, The criticism may, in part, be
true but only as a result of lack of space in which to qualify each and
every statement. It must be remembered, however, that Laitala's
breakdown is conceptual and delineated on the basis of function., It is,
therefore, quite divorced from any given industrial organization chart,
It deals solely with actions which must be performed and is not
concerned with the people who perform them. It is indeed quite
feasible that one individual in some particular position in an actual
industrial organization may be, in the course of his work day, taking
actions which are characteristic of several functions., Hence, a portion
of the idealism and superficiality arises because the description is viewed

with people in mind rather than delineation of homogeneous activity.
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In proposing to use the concept of a functional breakdown and
analysis of general engineering enterprises, the particular limitations
of corporate ability, capability, and position relative to its peer
industries need not enter. It is only when the conceptual framework
is brought into focus on a particular industrial organization that the
realities of the present are relevant. In that event, they are not only
relevant but of extreme importance since each must be defined,
examined, and its effect determined as accurately as possible,

The initial presentation of the cycle will be a broad-brush
treatment of the subject as a whole., Then, at the point where the
Design Function is presented in detail, a greater attempt will be made
to bridge the gap between the apparent idealism of the functional
division and the reality of present day industrial organization,

A logical first step toward understanding the Consumer-to-
Consumer Cycle is to break it down into its functional separations or

basic segments of related activity. Laitala does this as follows:

A, General Specifications Function
B. Design Function

C. Production Function

D. Ewvaluation Function

E. Selling Function
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As was meationed previousiy, the cons.imexr initiates the
cycle by defining his needs, Therefore, his is the first role in the
General Specifications Function, since ne specifies what he wants in
a prodact. An associated role in this function is performed by the
company. Here, by means of market or field analysis, the company
interprets the consumer's desires and converts them into shape,
size, number to be produced, delivery date, and other allied figures.

The company next converts these figures into plans for
product, process, and schedule within the Design Function, These
plans, some of which are in the form of drawings, fabrication
layouts; and routings, and associated times for the various
operations, are passed on to the company's Production Function, It
is the purpose of this function to prepare the product in accordance
with the Design Function's instructions to the best of its ability.

Upon completion, the product is checked by the Evaluation
Function for conformance with the Design Function's plans by means
of basic criteria. If the product passes the evaluation, it is
forwarded to the Selling Function which brings it to the attention of
potential consumers,

At this point the consumer re-enters the cycle. He now

performs his own evaluation in terms of his set of criteria and then
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makes a decision with regard to its purchase; his decision rests on
how well his desires have been interpreted by the manufacturer. If
his desires have been met, the product sells and few, if any, changes
are made, On the other hand, if the consumer's desires are
incomnvletely met, lack of satisfaction is made known, by many
means, to the producer which should then result in alteration of the
product to more clearly conform to the consumer's requirements.
Hence the flow of information has completed a loop or cycle and,
with the additional information acquired, a similar procedure begins
again,

It is important to be again reminded that the functions listed
above afford a convenient means of separation for purposes of
discussion and investigation. In practice, however, they are
inseparable because of their myriad interrelationships and
dependence upon one another., Without the assistance of the
functional approach, it would indeed be difficult to equate and
analyze the diverse industrial structures which exist today.

In addition to its role of framework establishment in this
thesis, the cycle serves yet another purpose., It is also an example
of a closed information loop having the capacity for self-correction

by means of feedback.
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While the meaning of "self-correction' should be obvious
from the context of the sentence as well as the term itself, perhaps
the terms ''closed information loop' and 'feedback' require some
further explanation. A closed information loop as used herein does
not imply that information external to the system cannot enter,
Instead, this type of loop is one in which informétion or any other
form of communication can be sent from any portion of the loop to
any other portion or portions of the loop by means of some
established route(s) or channel(s) for purposes of alteration,
correction, or alignment. Feedback, then, is the communication
or signal which passes through the established channel(s) to foster
the adjustment within the system. 'In order for an organization to
determine if an error exists between what it is doing and what it is
intended to do to meet its goal, it must monitor its activities: it must
feed back a portion of its output for comparison with its input or
standard.' ’

In order to further tie down the relationship between closed
information loops and the Consumer-to-Consumer Cycle, the input
or standard is the consumer's actual desires. The output then is

the ability {or inability) of the product to develop consumer

satisfaction. The degree of satisfaction then becomes a signal or
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communication which the consumer can feed back to the producer,
The producer is then able to reinterpret the consumer'’s desires in
the light of the additional information and align the specifications
accordingly.

At this point in the discussion, some additional substantiation
of the desirability of a closed-loop system (as opposed to an open-line
or non-feedback system) might be presented. However, in view of
the above quotation and the additional definition of an open-line
system as one which does not monitor any of its output for comparison
with a standard, the closed-loop system will hereafter be assumed to
be the more flexible and advantageous.,

The foregoing brief exposition lacks specificity and any
penetrating analysis by design rather than omission. Its purpose was
the skeletal presentation of a general concept in order that the
following study might be viewed in the perspective of its location.
However, an illustration might serve at this point to clarify some of
the terms and ideas.

Let us suppose, for example, that a consumer decided he
would like to purchase a power-driven lawnmower., Further, suppose
that such a machine had not yet been developed. If a market analyst

for some manufacturer were to learn of such a desire, and if
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subsequent analysis showed that the demand was great enough, the
consumer-originated desire would quite conceivably begin to move
through the manufacturer’s portion of the cycle until ultimately

there would be a supply of power mowers available for purchase, If
we hypothesize that the purchase was made and the consumer used

the mower during the summer months to his complete satisfaction,
then this satisfaction would produce no alterations in the manufacturer's
general specifications for the mower.

But suppose our consumer had a yard containing several
large oak trees, and he decided to try out his mower in the fall of
the year as a device for chewing the leaves into mulch. Since this
new capability had not been specified originally, it would be logical
to assume that the experiment might fall short of complete success,
especially if his initial desires had been interpreted in terms of a
reel-type mower rather than the rotary-type machine, If this were
the case, the consumer might then make the ladditional requirement
that all future machines have such a capability. In other words, the
consumer himself would correct his initial requirements to conform
to an expanded application., He would determine his degree of
satisfaction, find it in need of improvement, relay this information

to the manufacturer, and thereby close the loop.
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While the above illustration is simple and perhaps fanciful,
it serves the purpose of exemplifying the feedback aspects of the
Consumer-to-Consumer Cycle.

Up to this point the writer has implied that the Consumer-
to-Consumer Cycle is applicable only to those situations in which a
physical product is involved., While this thesis does concern itself
primarily with a product-manufacturing relationship, it does not
intend to imply that the Cycle cannot be used in the case where a
service, rather than a product, is offered to the consumer, This
author feels that it could apply with equal validity to the service of
a brokerage office or that of a chimney sweeper. However, for
purposes of this thesis, the consideration of the Cycle will be limited
to a physical product rather than a service unless otherwise
specified.

Two things yet remain to be explained about the Consumer-
to-Consumer Cycle before attention is directed to the Design
Function, the area of primary interest and concern for this writer.
First, a reminder must be given to remember in subsequent
discussion the relationship between functional grouping of
activities in the manufacturing concern and departmental

organization of a particular enterprise. In Laitala's words, '""To
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avoid misinterpreting the intent ... it is important that: ... (the
separation) is based on functional divisions of work and is not intended
to conflict with departmental grouping of work in a particular
company. The work assigned to a department of an enterprise may
be a mixture of functions or part of a single functional division. "5
Second, it will also be noted that the roles of Ownership,
the General Manager, Accounting, Buying, and the Personnel
Function (among others described by Laitala) have not been included
in this discussion, Since this thesis intends to direct attention
primarily to the engineering functions and most of the above-listed
areas are adjuncts to the engineering activity of the organizational
framework, they have been omitted from discussion, These functions
are admittedly vital to the operation of an industrial enterprise, but
only two will be examined more closely because of their location in
the heirarchy of the organization. They are the Ownership Function,
from whom the enterprise derives its general means and guidance
{according to Laitala), and the General Manager Function, which
"... derives its purpose from the need to plan how the ownership
goals will be attained, to direct their execution, and to appraise the

degree of attainment," 8
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From this statement it follows that the general manager
occupies a higher position in the organizational structure than the
remaining functions, yet his position is subordinate to that of the
owners, For Laitala's listing of the basic industrial enterprise

functions, see Figure 1.,



Ownership

_gz-
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Manager
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! Produc Produc v .
e roane t. Budget Design Production o %t Selling Buying Maintenancd
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Product Function Accounting
Process Quality e
P.rsonnel
Schedule eom— Cost
Public
Relations
Date

Figure 1 Basic Functions in an Industrial Enterprise
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VI

THE DESIGN FUNCTION

Having sketched some brief pictures of relationships for
the general Consumer-to-Consumer Cycle, this thesis turns next to
a somewhat more detailed description of the Design Function. A
closer examination is necessary, since the function forms the major
parameter for this thesis,

Logically, then, the first step is to explore the limits of
the function and the enclosed responsibilities., Laitala states that
" ... its responsibility is to prepare production plans that will aid
in meeting in an optimum manner the consumer specifications of
function, quality, cost, date, and auxiliary requirements."9

Perhaps the first stumbling block in the responsibility
statement above is the practical determination of what constitutes

"an optimum manner,"

Without going into too great detail, this
thesis will define "optimum manner' in a real-world situation as
the manner in which industrial concerns react to competitive and
other pressures which results in the concerns' remaining in

business. Obviously, the term '"optimum'' is dependent upon the

parameters of the given situation and cannot be defined specifically

for all cases, But if "optimum manner' is equated with '"'a manner
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which permits their remaining in business to the general
satisfaction of all conceraed,' the responsibility statement has a
much more realistic meaning.

From Laitala's statement and this author's amendments,
the Design Function may be seen to be a planning group. It must
determine what the product shall look like, the material(s) from
which it will be made, the manner in which it will be fabricated, the
time which will be needed for its manufacture, and any other
pertinent features. Responsibility for the development, performance,
and evaluation of plans tc achieve these various requirements are
assigned to specific activities within the Design Function,

These plans ultimately determine the cost of production,
since the material(s), method(s), and schedule(s) are principal
contributors to the accountant's ''cost of goods sold.'" These plans
are ultimately judged by the consumer in terms of the resultant
product. Therefore, the plans must be made to align as nearly as
possible with the idea given as the consumer's requirement.

Accomplishment of the above goal is furthered by
analyzing and evaluating the consumer requirements in terms of the
following five criteria: function, quality, cost, date, and auxiliary

requirements,
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The criterion of function is basically an action or operation
specification and tells what the product must do. For example, if
the product were a floor cleaner, its function would be to draw dust
and dirt to itself in some fashion so that the dirt could be collected
and removed from the premises,

It then is a Design Function decision as to method of
accomplishment of dirt extraction by selecting one or a combination
of alternatives such as vacuum action, electrostatic attraction,
beating and the like. Note that when a product is specified by
function, the specification may also contain a limiting requirement.
In the vacuum cleaner example, a limiting requirement would be that
the?e be no damage to home furnishings as the device was operated.
Other examples might be cited, but this should servé as a sufficient
illustration. Then, the product must achieve its required functions
{e.g.: extracting dirt) as well as staying within its required
limits of operation in order for it to be utilitarian to the
customer,

The criterion of quality has, among other things, an
important bearing on how well the function is to be achieved, how
lqng the product will last, and how efficient it will be in operation.

Before continuing, a word of dissent should be raised with the
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particular term ''quality.' '"'Quality," to this author, is a term that
should be reserved for use primarily in connection with economic
control of manufactured product, to borrow a term from W, A,
Shewhart. By restricting the term to this use (at least as far as
Industrial Engineering is concerned) its meaning loses the denotation
of "better made' and adheres more closely to the statistical quality
control definition of "aspect' or 'attribute.'" It is therefore
suggested that the term ''ingredient or material performability' or,
more simply, just ''performability' be substituted for the term

1"

"'quality. Hereafter, the author will use '"performahbility' in place
of Laitala's word ''quality'' to distinguish the specification.

But to reiterate what was said about performability as a
criterion, it is a value judgement about how well the function of
the product is performed. In order to more nearly quantify and
define this hazy concept of performability, standards of dimension,
finish, color, weight, et cetera, are set in many phases of design
' and manufacture. By using these standards as targets or goals,
acceptability is hopefully more nearly achieved within the body of
consumers or purchasers,

The criterion of cost should be more nearly self-evident.

Ultimately, it too refers back to the consumer in the form of a price
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which he is willing to pay, and thus the amount to be spent in
manufacture is restricted to some upper limit if a profit is to be
made on the product,

The criterion of date should also need little explanation.
Unless the consumer group has the patience of Job (a consummation
devoutly to be wished), then there is a period of time between order
of some product and actual, physical possession of that product
beyond which a given purchaser will not wait. For instance, there
would be very few purchasers who would be willing to wait until
December of a given year to get a copy of that year's calendar,
Therefore, it should be evident that the parameters of the
individual consumer's situation will affect his date specification to a
large extent and is thus an important criterion to the manufacturer.

The final criterion, that of auxiliary requirements, is one
which must also be related to some particular situation. Within this
category might appear such requirements as aesthetic appeal,
service, safety, or any number of other specifications not covered
by the other four criteria. '"The characteristics of these factors
cannot be identified except in terms of a specific problem." 10

How, then, is the Design Function coordinated within

itself to accomplish its purpose of preparing optimum plans? An
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examination of the Design Function in Figure 2 shows that it is
further separated into the subfunctions of Product Design, Process
Design, and Schedule Design, Since it is the responsibility of the
Design Function to develop satisfactory production plans, the
responsibility is then delegated to these subfunctions. -Specifically,
Product Design is responsible for plans to meet the criteria of
function, performability, and auxiliary requirements. Process
Design is responsible for plans to meet the criterion of cost, and
Schedule Design is responsible for plans to meet the criterion of
date.

It is important to note that, in defining the responsibility

11

of these subfunctions, Laitala uses the following phrase: . oo Which

will aid in meeting in an optimum manner the consumer

nll This author believes that it derives much of its

specifications,
importance from one of Laitala's earlier statements about the
operation of the Design Function itself. 'The process by which
the ... five objectives are obtained is, needless to say, complex.
Complexity arises because ,.. a decision regarding one objective
affects the other objectives., Consequently, to evolve plans which

will provide the optimum compromise between function, quality

(performability), cost, date, and auxiliary factors requires analysis
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12" Note the use of the term ""compromise'

of many alternatives."
in his quotation. Compromise, then, indicates that there is some
sort of interplay between at least two of these criteria. Laitala,
however, makes the relationship explicit in his statement of an
axiom and a corollary about the Design Function,

The Design Axiom states that '""Decisions regarding function,
quality (performability), cost, date, and auxiliary parameters of
planning are interdependent,' The Design Corollary says,
"Planning efforts in the Design Function are fundamentally
inseparable.' It is precisely this interrelationship and inter-
dependence of Product and Process Design that this thesis proposes
to investigate in detail.

Prior to setting forth the interdependence concept,
however, it is necessary to present some limiting assumptions.

As a result of this action, it is hoped that the area of investigation
can be more sharply defined,

First of all, delineation of engineering effort by function
will not generally coincide with the organizational structure of
industry., The reason for this lack of congruence is that the
functional approach deals with action and responsibility in a

related sphere of engineering effort while organizational structure
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in a particular enterprise is related to the individuals who are
to perform some part of one or more of the aforementioned
functions, Hence, the organization is a group of individuals
related by occupation, while function is the group of activities
related by action and responsibility, Therefore, the ability of
this approach to equate diverse industrial situations is enhanced
rather than weakened.

Secondly, the lack of awareness on the part of industry of
the interdependence of Product and Process Design as presented
in this thesis makes such a definition and explanation a necessary
and useful concept by which greater understanding and more
effective direction may be achieved.,

A third assumption deals with the role of existing
organization theories in this thesis. The greater portion of these
theories deal with interpersonal relationships and, hence, are
useful in the examination of a particular organizational situation.
They are, by and large, to be applied within a given framework of
individuals and are therefore outside the scope of this writing., It
is further assumed that those remaining theories which deal with
the framework of organization are not applicable to this thesis

because of their limited scope and/or approach.,
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It is extremely difficult and hazardous, from the standpoint
of accuracy, to define a specific and limited role for organization
theories., It may be observed, however, that they generally serve
to explain or understand a limited set of circumstances - of action
and reaction or cause and effect in reality. A parallel, although
not necessarily identical, role is the conceptual analysis by function
of engineering effort presented herein, This analysis is purposely
divorced from the physical and tangible limits of any one specific
instance. Instead, it is an analysis in terms of the scope covered
by a particular phase of effort,

A somewhat oversimplified analogy might be made in terms
of a jigsaw puzzle., The shape of any given piece of the puzzle is
independent of the picture printed on its face. Thus, if the picture
on the face of the puzzle is likened to a specific industrial
organization and the outlines of the individual puzzle parts are
likened to the various functions of an enterprise, the fact that
function may encompass parts of several organizations may be more
readily understood.

One obvious fault of this analogy is its rigidity. The pieces
of a puzzle do not merge and interact as do the functions in

Laitala's conceptual breakdown. Furthermore, the boundaries and
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limits on a picture are defined and the relative areas are fixed in
such an iconic model, while industrial reality shows organizational
boundaries to be, at best, somewhat hazy and ill-defined,

The final assumption to be formally listed concerns the
role of pressures and situations which affect the day-to-day
operation and direction of some particular organization, as well
as the motivations and desires of a given consumer., This group
of forces will be categorized by the term "externals,' since their
analysis is beyond the scope of this thesis,

In summary, it may be seen that the above assumptions
deal with many theories which serve to explain, understand, or
otherwise shed light on organizational and industrial relationships.
The role of these theories, while external to this particular
writing, must be recognized for its importance and contribution
to general knowledge. However, space and time limitations
necessitate a restriction of this thesis to an investigation of the
previously-mentioned relationships. Therefore, the roles played
by these external factors will not be examined or delineated in

any subsequent portion.
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VII

THE PRODUCT DESIGN AND PROCESS DESIGN SUBFUNCTIONS

The foregoing sections have attempted to set the stage
for a detailed examination of the workings and interplay between
Product Design and Process Design. Much general information
has been presented. This portion will seek to narrow down and
focus upon specific functional relationships within these
subdivisions in order that their fundamentally inseparable
operation may be learned.

Once the authority to proceed has been given by the
General Manager Function, the subfunction of Product Design has

the responsibility, according to Laitala, "

«oe tO prepare
production plans which will aid in meeting in an optimum manner
the consumer specifications of function, quality (performability),
and auxiliary criteria," 13 The result of this application of effort
then is some concrete means of communication. This means of
communication is generally some prescribed format such as a
general specification sheet and/or a parts list.

Two general classes of data may be included in this format:

data on the material to be used (which will affect the function and
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performability of the product) and, at times, data on the process to
be employed (where the process affects required physical or
chemical properties of the product and therefore its performability).
Both classes of data may also affect the auxiliary criteria of a
product in a given instance.

General terms associated with such a format are a drawing,
a production specification, or production plan, or, less commonly,
a production standard., The information contained herein is in terms
of measurable physical parameters, including the orientation and
location of the various components,

An additional category may be a requirement for a
particular process necessary to achieve a specific level of
performability. Laitala has the following to say about the
indication of a particular process by Product Design., 'To shape
materials, processes are employed. Each alternative process
affects the physical or chemical properties of the material
processed. Hence it is often necessary to specify process along
with material. Thus, a product plan may call for cast steel,
forged steel, bar or cast aluminum, rolled thread, machined
thread, or case hardened, Unless there exist these relationships

of process to physical or chemical properties, process should not
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be specified on product plans, but rather on process plans.,
Determination of how the operations are to be performed is a
Process Design function." 14

The alteration of properties by some process is generally
a matter of degree, since almost all processes affect the product
properties to some extent, If the required location and range of
some measurable characteristic are of sufficient importance in the
design and can be achieved by only one process (or, at most, a few
processes), then the Product Design subfunction preempts the right
of selection of the appropriate means of accomplishment from
Process Design. Although seemingly a case of overlapping
authority, more critical examination will reveal this to be a case of
interdependence wherein Process Design is dependent upon Product
Design to give advance warning of areas where difficulties may be
encountered in meeting consumer specifications.

The Product Design subfunction, like any activity, follows
an orderly sequence of planning methods to carry out its
responsibilities, the actual accomplishment of its responsibilities,
and the follow-up step of checking its work. The result of its effort

forms a portion of the total Design Function responsibility which must
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dovetail with the plans prepared by the other subfunctions of
Process Design and Schedule Design,

The Process Design subfunction, upon authorization to
proceed by the General Manager Function, is charged with the

" ... to prepare production plans which will aid in

responsibility
meeting in an optimum manner the consumer specification cost," 15
There is a physical result or product from the application of effort
in the subfunction which meshes with the specification sheet from
Product Design. This is the detailed listing of the routing of
manufacture or method to be employed in the production of the item.
Although the activity of Process Design is to develop plans for the
above-stated purpose, it should be remembered that this function is
charged with a more basic statement of its responsibility - that of
meeting the consumer specification of cost, Therefore it should be
evident that Process Design carries out its efforts to the general
end that the product should be produced at a price not to exceed the
customer's ability to purchase,

In summary, the following may be said. ''The work of the
Process Design subfunction is direct reflection of the consumer's

specification regarding cost., Its plans are designed to aid the

production function in turning out the requisite quality
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{performability) of product at minimum cost. The nature of each of
the component activities of Process Design is revealed objectively
in the mechanisms used to communicate the results of this planning.
These are building and service plans, routings, and budgets." 16

Perhaps even more evident is the fact that Process Design
is neither directly responsible for the creation of all components of
expense in the ultimate cost of the item nor able to control all
components of cost, One element of expense which may be a major
share of the product's cost is the raw material., Responsibility for
determination of the kind of material to be used lies with Product
Design. Here, then, is another area of interaction between the two
subfunctions, or, for that matter, all functions and subfunctions
which add elements of cost to the purchase price.

In practice, some aspects of Process Design are fixed as a
result of the physical location of a facility, the state of the
technological art, personnel capability and availability (both
production and supervisory), and the state of the financial climate
both inside and outside a given enterprise, While the above list is
only a few of the myriad possibilities, it will serve to illustrate the
point.

One general observation on the subject of cost seems to be

in order at this point, Laitala states that '""The primary
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responsibility (of Process Design) is to plan the cost characteristic
of the product so that it meets to the best advantage the consumer's
wish, namely the minimum cost. As previously stated, it is to be
assumed that this minimum cost is consistent with the other
consumer specifications," 17 Since this functional concept presents
a view of "what ought to be' rather than a view of '"what actually is',
the assumption of the consumer as an Economic Man is in order.

It should be pointed out that, in actuality, the tenet that man as a

consumer is truly "economic"

is fallacious. The same thing is true
with regard to production at minimum cost. A more common
practice is to produce at a cost subject to a consumer's ability to
pay rather than his willingness to pay. If true minimum cost were
the ambition of much of this nation's industry, then it should follow
that the opportunity to cut actual cost of production would come about
only through lower cost of raw material or labor or else through
adoption of technological break-throughs in production methods.
This would be true because the pressure to remove immediately any
excess ''fat'" in costs would develop in the attempt to meet ''to the
best advantage the consumer's wish,"

But to return to the functional approach of the Design

Function and the general discussion, another subfunction affects the
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cost parameter., This is the Schedule Design subfunction., Although
it is not within the scope of this thesis to examine in detail this
subfunction, it must be mentioned to give a proper perspective to
this presentation. ''Schedule Design is concerned with temporal
planning in which the unit of measurement is defined in terms of
chronological time," 18 Hence, time standards for individual
operations {from Process Design) and schedules of all sorts related
to ordering, production, completion, et cetera, are the concern and
domain of this subfunction. Motion and time study applications,
Project Evaluation and Review Technique (PERT), Gantt charts, and
the like are only three of the many means by which this subfunction
may gather data for their plans in order to meet the consumer
specification of date. From their plans there originate instructions
for the commencement of production. '"Schedule Design, therefore,
not only prepares the timetable of events but it provides authority to
carry it out," 19 As in all other cases, this authority is given to the
subfunction by the General Manager Function.

The timetable developed by the Schedule Design subfunction
impinges upon the cost parameter, since in many cases the
productivity is a function either of the number of employees or the

number of machines employed or both. Hence interdependence enters
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from still another source. Perhaps a clearer statement of the
situation would be to say that any decision regarding time affects
the cost of the product.

A similar statement might be made with regard to Product
Design's three consumer specification responsibilities of function,
performability, and auxiliary criteria. Any decision made on these
specifications will also affect Process Design's area of
responsibility - cost., Thus, in any given case, the responsibilities
may overlap between any two of the subfunctions in such a fashion
that a decision may not be rendered by any one of them., In such an
event it is necessary for the leader of the total Design Function to
render a decision. A visual representation of the interrelationships
of the design subfunctions is shown in Figure 3 on the following page.
Notice that there are four areas of overlap. In three of these areas,
only two subfunctions overlap, but in the fourth, all three overlap.
Decisions regarding plans made in all four areas are the
responsibility of the Design Function leader. The leader activity
gives aim and direction to the interactions and interdependence
occurrences although such occurrences take place as a natural result

of the subfunctions' operation,
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A final word is necessary here on the relative times at
which the three subfunctions perform their assigned tasks. The
presentation within this thesis may tend to indicate that the
performance should be done in tandem - first Product Design, then
Process Design, and finally Schedule Design. Such is not the case,
The activities of the subfunctions should be carried on simultaneously
for the most effective operation. There may, of course, be
instances where series activity (rather than parallel activity) may be

required, but generally the subfunctions perform according to their

responsibilities across and within the same period of time,
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VIII
THE THEORY OF INTERDEPENDENCE BETWEEN PRODUCT AND

PROCESS DESIGN

This section sets forth and explains the principal tenet of
the thesis regarding Product Design and Process Design and the
interdependent nature of their activities, In order to clarify the term
"interdependence' within the scope of this thesis, its meaning will be
explored and defined before delving further into its theoretical role
in the two Design subfunctions,

Webster's New Collegiate Dictionary defines the term

"interdependence' as the act of being mutually or reciprocally
dependent. Implied in this general definition is that a group or set
of participants is involved. Hence, within the set, an action taken
by one member within his domain or rightful sphere of activity may
cause a change in the parameters over which one or more other
members normally exercise control as their rightful zones of
responsibility.

It is also interesting and important to note that the converse
is not necessarily true. In other words, a second alteration of some

particular parameter affected as stated above does not necessarily
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create an alteration within the domain of the instigator of the initial
action., Nor is it true that an action by one member always creates
an interaction with some other member of the set,

Consider, for example, the case of a boy and a balky dog
on a leash. Assume that these participants comprise the set and
the parameter under consideration is the direction of travel. First
of all, a push on the leash by the boy will have no effect on the dog.
Hence, there is no interaction initiated. Each member of the set
still has control over his own direction of motion, However, if the
boy exerts sufficient pull on the leash, a resultant effect of the act
will be to influence the dog's motion which is normally under its own
control. In this case, an interaction is developed between the two
members of the set, To illustrate secondary reaction, suppose that
the dog suddenly decided to run in the same direction or line of
action as the original pull from the leash. Such an action would not
affect the boy or the direction of travel within the limits of the leash
or interaction connection. While the chosen example is admittedly
oversimplified, it serves to illustrate the point of initial interaction
and secondary reaction.

A second facet of interaction among members of a set is the

fact that restrictions of action are placed on set members by virtue of
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the ramifications their acts might have on other members as a result
of interaction. This might be illustrated, again in an oversimplified
fashion, by the restrictions imposed upon society by the civil and
criminal laws enacted by the various governing bodies. Aside from
the moral implications involved, one does not commit a violation of
these laws because the structure of society is such that the combined
strength of those affected by such violations is sufficient to take away
the power of an individual member of society to take any action which
might again create interaction contrary to the imposed legal code.

In applying these interaction principles to this thesis, no
further modification of the foregoing explanation is necessary.
However, some additional comments on the broader concept of
interdependence is necessary. While it is true that interactions are
present, nothing in the foregoing definition has mentioned the aspect
of dependence of one member on another. The term "interdependence"
implies such a mutual reliance on the acts of one set member as a
basis of action for at least one other set member,

The above principle applies to the interdependence of the
Product and Process Design subfunctions., For example, the plans
developed by Product Design certainly restrict (and at times may

even invade) the parameters of Process Design planning. Such a
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restriction is certainly true when Product Design plans must
specify a process in order to achieve certain attainments in the
area of performability, Therefore, Process Design is limited in
the performance of its function of planning for optimum cost,

On the reverse side of this coin, Process Design may, in
the course of developing process plans, force a re-evaluation of the
plans from Product Design (due to consumer restrictions or
specifications in the particular area of cost). Hence it should be
seen that the interdependence of these two subfunctions is not
one-sided in its effect.

Having narrowed down to some extent the general term of
interdependence, it can now be used in the subsequent portion of
this thesis without further qualification,

Up to this point, this thesis has concerned itself primarily
with the delineation of organizational relationships from the
standpoint of a functional approach., However, in order for such a
concept to be useful and valid, it must next bridge the gap between
theory and practicality. In the case of this writing, the above
statement means that function must be related to practical industrial

organization.
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It has been a tacit assumption of this thesis that if two
organizations which had the same job responsibilities were exposed
to the light of comparison, the one which best achieved its purpose
would be the one which was designed best. In other words, an
effective organization, being composed of humans, must be
established on the basis of individual capabilities and limitations in
addition to the arbitrary compartmentalization of job responsibility.
However, the problem of matching people to particular responsibilities
within an organization is not the concern of this thesis., It is rather
the design of the component activities of the organization itself, On
this basis and the previously-stated limitations, the following theory
is stated:

The most effective organization of the industrial

activities which comprise the Product and Process

Design subfunctions in a given industry requires that

the subfunctions' activities be viewed and managed as

an interdependent and interacting group in which the

plans that are evolved are a result of joint, cooperative,

and simultaneous effort. To ignore this interdependence

and organize the subfunction activities as discrete units
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with neither close cooperation nor simultaneity is

to invite unnecessary manufacturing costs and an

unnecessarily long elapsed time between product

inception and production fruition,

Elaborating somewhat on this tenet, Product and Process
Design are basically and inherently interdependent by nature. Hence
in any given industrial instance they require an organizational
structure as closely knit and unified as possible both from the
standpoint of communication and physical proximity of location.

Laitala has the following to say with particular regard to
organization for Process Design. 'In general, it is the most poorly
coordinated of the design subfunctions, and it therefore needs
critical study. In too many companies the component activities are
scattered widely throughout the organizational structure and each
tends to operate as though its work were an end in itself, The
condition is aggravated further by the fact that there are individual
technical societies that foster these individual interests in too narrow
and independent a way. They do not recognize that their basic
functional identity is the same. 120 Examination of what he decries
indicates nothing more than industrial ignorance of the interdependence

theory.
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By way of substantiation, we might examine some examples
in industry which result from ignoring Product and Process Design
interdependence., First of all, a major manufacturer of industrial
business and computational equipment for years had a policy to the
effect that no funds would be spent for process development until a
firm product design was developed. As a result of this policy, a
memory disc for a computer was designed and approved only to
discover that the required tolerances could not be met in production
except by accident. Had there been simultaneous operation of the
organizational activities which comprise Product and Process
Design within this company, as well as close cooperation and
communication between them, the probability of such an error
would have been substantially reduced, if not entirely eliminated.

A second example concerns the design of a piece of
electronic equipment by a government-related agency. In this case,
the product design was developed by the agency and then given to the
manufacturing firm which was to produce it. Once the design was
received by the producer, it became immediately apparent that
manufacture would be extremely costly if not totally unfeasible, The
reason lay in the extremely narrow range of component tolerances

that were specified by the design agency. Had the two organizations



operated in a manner consistent with the theory of this thesis,
discovery of the impracticability of the design requirements could
have been made at an early stage, thus saving development time and
wasted man hours., While this illustration is similar to the previous
one from the standpoint of non-consecutive operation of Product and
Process Design, the principal reason for error was the extreme
separation and lack of communication between the two subfunctions'
activities,

In other words, the first example pointed out a case of non-
consecutive operation of the Product Design and Process Design
subfunctions. The result was a non-producible set of plans from
Product Design. The second example, however, showed the effect
on plans when the two subfunctions were physically separated a
distance of several hundred miles. In a sense, the net effect was
similar, in that the separation forced non-consecutive operation, but
the fault can be attributed primarily to distance.

While these are but two of many examples which could be
cited to show the negative aspect of this concept, namely ignoring
the interdependence of the two Design subfunctions, a question
naturally arises regarding the positive operation of the concept,

Prior to answering this question specifically, the function of a theory
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or concept should be examined to determine the role or roles which
it should perform. Then, using this basis of role performance, the
positive aspects of this or any other theory's performance may be
determined and evaluated.

As was mentioned in the General Background section of
this thesis (page 4), three roles have traditionally been assigned to
theories, These roles are explanation, prediction, and control,
How, then, does the theory herein proposed accomplish (in a general
sense) these three roles ?

The explanation or expository function of this theory is
accomplished within the framework of Laitala's Consumer-to-
Consumer Cycle simply by the statement of the subfunctions which
are involved and their relationship to one another. Rubenstein and
Haberstroh have the following to say about this role of a theory:
"This {explanation) may not lead to any direct benefits to the
practitioner except the satisfaction of knowing why the observed
events occurred., It may also make him aware of the events he would
otherwise not have considered."2l It is the second of the above-
quoted functions which the theory of this thesis seeks to perform.

The second role of a theory is to serve as a basis for

prediction, ''"This can be of extremely high value to both researcher
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and practitioner. It can provide an opportunity for the researcher

to test his ideas about organization and so further improve his
theories; and it can help guide the future actions of the practitioner.“21
Here again it is the latter portion of the above statement which this
theory seeks to achieve,

The remaining role of a theory is that of influencing or
controlling. 'While this is of least interest to the researcher, it is
the essence of the practitioner's interest in learning about
organizational behavior., The ability to successfully influence the
behavior of people in organizations and the consequences of that
behavior is of obvious importance to the success of the manager's
job." 21

Accomplishment of the first role of this or any theory is
contained in the statement of the theory itself, as was mentioned
above, The statement sets forth the relevant portions to be
considered and delineates causal relationships. It should be noted
that any theoretical statement is general in nature. Any attempt to
list all possible applications or ramifications would be a waste of
effort if the concept were at all powerful, Since it is felt that this

particular theory has broad industrial applications, no attempt has

been made to set forth specific and clear-cut limits of use.
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This theory's accomplishment of the second role mentioned
is predicated on detailed knowledge of circumstances in any specific
application, Just as any manager requires intimate knowledge of
his organization as well as managerial skill, so the practitioner
requires detailed information on any particular industrial
circumstance before he attempts to make any prediction based on
the interdependence theory., As in the case of the role of explanation,
no exhaustive listing of the method of operation of the prediction role
can be or should be attempted.

Certain generalities can be mentioned, however. Among
these is the requirement that no major change in the circumstances
or organization of a particular instance under study should occur
both while the investigation is under way and for some time prior to
the beginning of the study. In terms of statistical quality control,
what is required for a study is a process ''in control," or operating
within limits of variation inherent to the process and not involving
variation due to some assignable (and thus removable) cause., In
other words, the ability to predict is founded upon certain required
elements of constant and consistent operation., The alteration of a
situation from one that is consistent (within limits set by the

particular instance) to one that varies beyond the range of normal



- 58 -

expectancy is sufficient to invalidate any study, whether for purposes
of prediction or not,

A second general requirement is that the area under
investigation be a suitable application for the particular theory
chosen, Since the interdependence theory has been developed
specifically for the Design Function, any application to any other
industrial function such as Production or Specification would have a
high probability of error.

In the final analysis, it can be said that the application of
this theory is governed by the same rules which guide the application
of any other theory for the purpose of prediction,

The third role of control, as delineated by Rubenstein and
Haberstroh, is considered by many to be the most important in
application to industry, since the practitioner can use it to curb or
counter what he considers to be undesirable trends in areas where
the theory is used, Such ability to control is founded upon both
adequate understanding of the theory and accurate knowledge of the
specific organization,

In reality, the role of control is an outgrowth of the ability
to predict which, in turn, is founded upon the requirement of

particular variables being 'in control.'" Lest confusion arise at
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this point, the role of control is simply the ability to guide or manage
according to application of the relationships expressed is a theory,
while the state of relevant parameters being '"'in control' is
prerequisife for a stable situation in- order to yield a valid study for
the appiication of the theory. Since the ability to control or direct
is based upon the ability to forecast or predict, the same general
comment on the application of this theory for purposes of prediction
apply in its application for use in control or guidance,

Certainly the above-delineated operation of this theory is
stated in broad and general terms. For the reasons mentioned
above, it is felt that specificity is out of place. There are, however,
some general limitations which should be brought forth and their
relevance noted.

One of the first limitations of analysis in the light of this
interdependence concept is a lack of awareness of the Consumer-to-
Consumer Cycle and the general parameters of Laitala's functional
analysis. Without this foundation of understanding‘ from which to
operate, conceptual analysis by function is, at best, a difficult
matter to understand.

Furthermore, an unknown parameter which must be brought

into clear focus is the effect of some change on a particular
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organization, Some organizations have a wider acceptance of
change than others as a result of the individuals who c'omprise

that organization. Without a reasonably adequa‘.te ability to accept
and cope with change, most any analysis is liable to fall short of the
desired degree of success.

Other limitations which the management of a particular
industrial enterprise may present could involve such matters as the
time required to bring about a change being greater than competitive
conditions will allow. Or perhaps the cost involved in application of
the interdependence concept of this thesis is greater than they feel a
given circumstance will permit. Under such arguments, the
expense or time involved in the change must realistically be weighed
against the loss of time or money which results from failure to
change. Only by such a comparison can an answer be developed
which is relevant to the given instance.,

Of obvious importance is the requirement that the heirarchy
of a particular organization be amenable to such adjustments which
might arise as a result of the application of the concept. These
and many other situations which could arise in a particular instance
would tend to limit the effectiveness of application of this theory

to industrial reality,
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If the assumption is made that limitations in a given case
are not insurmountable, what guidelines might be presented for the
application of this theory? First of all, a study of the activities
which comprise the Product and Process Design subfunctions must
be undertaken in order to determine the location of these activities
in the particular organization. Secondly, the relationship of the
time parameter to the above activities must be applied. In terms of
Laitala's breakdown, Schedule Design is fully as important and quite
as active a participant in mutual interdependence and interaction with
the other subfunctions as are Product Design and Process Design.
The inclusion of Schedule Design in the study was beyond the defined
scope of this thesis, although its relevance cannot be denied.
However, one ameliorating circumstance stands out, The fact that
the study of the activities which comprise Product Design and Process
Design within a given enterprise is being made will develop a good
probability of uncovering the related key activities of Schedule
Design since all three subfunctions are, by definition and by proof,
interdependent and interacting. This probability is enhanced by the
fact that industrial enterprises are organized across subfunction
boundaries rather than being organized within them. In view of
these things, the omission of Schedule Design cannot be considered

a fatal flaw in the interdependence theory presented in this thesis.
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- Returning to the guidelines for application of this theory,
once the pertinent activities are uncovered, the relationship of the
parts needs to be determined and some representation, preferably
physical, should be made. Physical representations such as
diagrams of communication and responsibility have the advantage
of being adaptable to most instances and do not suffer from lapses of
memory as a mental model might, Analysis of the representation of
existing conditions should then point out discrepancies and areas
where interdependence is béing ignored. From the model of
existing conditions, it is valuable to construct a second model to
represent ideal conditions in the given organization. Comparison of
actual to ideal may simplify the development of a new working
relationship subject to the limitations of the instance. Other
information necessary for the development of a new and more
suitable course of action are knowledge of existing control processes
among the component parts and knowledge of how the existing
components and control processes change with time. 22

From such information the course or alternative courses

of action may be determined with the ultimate selection being made

on the basis of the one "'most likely to succeed."
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These guidelines may, of course, not always be applicable,
but they will serve in the majority of instances to enable the study
to get under way. Thereafter, little assistance of a general nature

can be given due to the diverse parameters that may be encountered.
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X

SUMMARY AND RECOMMENDATIONS

In summary, this thesis has presented a theory regarding
the interdependence of Product Design and Process Design as
applied to industrial organization, The frame of reference used
was Everett Laitala's Consumer-to-Consumer Cycle which
separates industrial effort on the common basis of function., The
explanation of the possi'ble application and the guidelines developed
for use have been very general in nature because the diverse
industrial situétions to which the theory may be applied prevent
detailed instructions from being valid in all cases. The omission
of Schedule Design from analysis in the thesis was not felt to be a
fatal flaw preventiné useful application in industry.

It is recommended that the theory developed in this
limited portion of the Consumer-to-Consumer Cycle be encompassed
in a greater undertaking that would seek to set forth a more-nearly-
unified theory for industrial organization based on the functional
approach and beginning by incorporating the Schedule Design

subfunction into the material contained in this thesis,
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ABSTRACT OF THESIS ON
A THEORY OF INTERDEPENDENCE WITHIN THE INDUSTRIAL

DESIGN FUNCTION

Organization theories are roughly divided into two categories -
those describing how organizations should work and those describing
how organizations do work. However, the lack of a satisfactory

""as well as

model for comparison of "what ought to be' with "'what is
the means for achievgment of a closer alignment of the two aspects
has led this author to the specific investigation of Product and
Process Design which, with Schedule Design, comprise the Design
Function of Everett Laitala's Consumer-to-Consumer Cycle.

The thesis sets forth a theory of interdependence in connection
with the subfunctions under investigation which proposes that their
activities are basically interacting, interdependent, and inseparable
and should therefore be considered as such in the design of a given
industrial organization,

Some guidelines and limitations are presented in reference to

the theory's application, and recommendations are made for further

study on the broader base of Laitala's entire cycle.
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