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ABSTRACT

The central problem in this thesis is the study of the
effect an organization objective has for managerial control.
We have hypothesized: 1) to the extent that an objective is
possible, workable, and operational, that is, feasible, it
will more probably be accepted by relevant organization mem-
bers; and 2) to the extent that an objective is feasible and
accepted by relevant organization members, it is probable
that the initiating group will assume control over its dir-
ection. The notion of organizational acceptance holds spec-
ial problems. The initiating group in gaining acceptance
from other organizational members usually must sacrifice
some of its control over the formulation and/or implementa-
tion of its proposed objective. This introduces the concept
of targaining as a goal-setting device.

Ve have attempted to test these propositions using
meinly interview dsta collected in a large and diversified
steel tube manufacturing operation. The central management
group of this vast concern ten years ago introduced a re-
search project into "getting involved in the use of com-
puters". Development of this imprecise organization object-
ive has progressed to the point where the firm has now com-
mitted itself to a third generstion "real-time" computer for

the purposes of achieving integrated data processing through-
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out the fourteen companies involved in the manufacturing
complex, and the eventual establishment of a centrally
administered integrated control system. There are three
maJjor groups involved in the compubter application - an indiw
idually organized computer unit, the central coordinating
administrative body, and the companies.

We have analysed the data relating to this organiza-
tional objective with the help of a cyclic model that we
devised. During the development of an objective, various
processes occur. These are: 1) search - the process of
looking for alternstive courses of action, their conse-
quences, and attempting to arrive at a "satisfactory" con-

clusion; 2)consolidation - the process whereby a proposed

objective becomes relatively stabilized and formalized as a
result of interest group and subgoal formation; and,

3)conflict/change or change/conflict - the process whereby

the balance of costs and benefits is disrupted such that
conflict occurs and change is implied, or, the process
where internal or external events cause change in the estab-
lished relationships sufficiesnt to incur conflict. DBecause
we believe these processes to be recurring, we have used
this cyclic model as a means to describe and explain the
development of the'organization objective.

The findings of our research tend to corroborate our

hypotheses. Tollowing are some of our main conclusiors:

o
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1)the search process becomes more focused and well defined
as the objective develops through successive cycles; 2)the
"perceived" workability of an objective presents as great a
pressure for acceptance as does its "actual" workability;
3)interest group and subgoal formation caused by speciali-
zation of function tend to create difficulties in communi-
cation and thus endanger a "successful" implementation of
the objective; 4)the process of bargaining increases in
conflict and change situations; 5)conflict acts as both a
control over and a stimulator of change; and, 6)the tighter

the desired control, the more precise must be the objectives
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I. Introduction

This is a case study of a steel tube manufacturing
division of a large international holding company. Our
purpose is to explain how an organizational objective
develops and what ramificaticons this development has for
management control. We have accomplished this purpose
by enalysing this corporation's initial decision to "get
invelved in the use of cdmputers”, through a period of
ten years to its latest specified objective to "attain
integrated data processing throughout the steel tube
division".

The bases for this study are two. On the one hand,
the Chairman of the corporation, very much aware that his
vast organization was in a state of rapid change, was
keenly interested in the prospect of independent, unbiased,
soclal science research into some of the problems that his
managers were undoubtedly confronting. On the other hand,
this firm presented some exciting possibilities for the
sociological study of an organization as a control system.
Research had already progressed to the stage where it was
imperative to test some propositions in order that sub-
sequent investigation of managerial control might continue.
An examination of theée two bases should reveal both some

background of this study and a justification for its



inception.

First, the senior management of this firm was faced
with a diversity that was becoming increasingly difficult
to evaluate. The steel tube division consists of fourteen
companies organized into six groups on a product and process
basis. These companies range: 1in size from under 100
employees to over %,500; in technology from essentially
jobbing plants to continuous tube production operations;
in products from hypodermic needle tubing to huge steam
boilers; and in markets from the situation where ore cust-
omer represents ninety percent of total sales to the case
where literally tThousands of customers account for the sales
picture. To complicate things even further, these companies
are dispersed rather widely geographiceally, although there
is a concentration of them in one industrial area.

A number of other features are also significant. The
chairmanship of this corporation recently changed hands.
The new man, together with his executive committee, is
intensely committed to the concept of planning and is
extremely interested in all information-generating tech-
niques available. In addition, a slight recession and
increased local and foreign competition resulted in demands
for more knowledge and information on which to base de-
cisions. These three factors - an increasing diversity in

manufacturing operations, a change in senior management
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personnel, and a slight recession in trading conditions -
all contributed toward an increasing preoccupation with
control systems. The decision to purchase electronic data
processing equipment represents ore of the methods whereby
the senior management of this firm attempted to achieve
integrated control. The decision to endorse sociclogical
research into the elements of managerial control repre-
sents one of the methods whereby this same mansgement
group could assess the effects of its control activities.
The secohd reason for this particular study can be
outlined briefly by referring to the activity of the :
social science research unit headed by Miss Joan WOodwara.
Recently termed "the task analysis approach to the study
of organizations", investigation originally began about ten
years ago with the stugy of 100 manufacturing firms located
in the south of Englana. These investigations revealed
that firms are organized in relation to a multi- dimensional
scale of technology. It was later determined that the
middle range of technology, that is; large batch and as-
sembly-line production, held special problems. Unlike
the situations in unit and small batch production on the
one hand, and continuous process production on the other,
production objectives cannot be incorporated through work
experience, and so a separate control system has tg be

2
established to ensure that these objectives are met.



The separation of production admin-
istration from production operations,
the rationalization and prescription

of production methods and the cont-
inuous attempts to push back the phy-
sical limitebtions of production result
in the emergence of a conbtrol system
that depends in part on the physical
work flow and in part on top management
policy. The degree of precision with
which standards are set, the system
used to generate and evaluate control
information and even the explicitness
with which objectives and plens are
defined, are related to managerial
policy rather than to technological
limitations and constraints. 4

The above conclusion has resulted in intensive research
focused on the so called middle range of technology. A new
emphasis on managerisl control, now included as yet another
dimension of technology, has thus been fused with the
original project. Consequently, the opportunity to study
the fourteen firms comprising the steel tube division, all
exhibiting large batch or mass production characteristics,
was warmly welcomed by the research unit.

Initially, Miss Woodward conducted an investigation
of all six divisions contained within this corporation.

She concluded in her first reporz that subsequent research
would be more fruitful if limited to the largest and most
complex of the manufacturing divisions (i.e., steel tubes),
and the companies within this division were treated as an
integrated system of resources, the distribution of which

would have to be determined by further investigation.
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S
second study was launched on this basis. It con-

by
i

cluded that in order to be compatible with the eventual

establishment of a single control system to which senior
divisional management was committed, "the objectives of

the division needed to be made more explicit and commun-
icated more effectively to the companieZ”.

These studies, in turn, have let to the subject for
inguiry in this thesis. The scope of the investigation is
as follows. Concerned with industrial organizetion in
large batch and mass production operations, we have foc-
used on managerial control as a significant and identify-
ing characteristic of this type of technology. Central to
any problem of control is the notion of objectives, for
one can control only in relation to some sort of standard
or goal. Consequently, we have chosen to study the devel-
opment of one, albeit encompassing, organizational object-
ive and attempt to explain the course of i1ts development
in terms of managerial control. By this method, we hope
to devise a set of explanatory propositions concerning
the pervasive yet evasive notion of control.

The two bases of this study are in a way complement-
ary. We have Just stated how control in relation to some
obJective is crucial to the theoretical explanation of a

si

03

snificant area of organizational activity. Similarly,
the practical workings of organization are very much in-

volved with the aspect of control. 1In fact, the organi-



zational objective that we have chosen for study is the
achieving of integrated control. Consequently, it is
reasonable to assume that what i1s learned 1n theoretical
endeavor can hbe applied to practical problems and vice
versa.

We will pursue this investigation with a detailed
examination of the problem. We will define whalt an orgsn-
izational objective is, how -1t is formed, and present a
cyclic model that describes the course of its development.
This analysis willkhighlight the problems of control that
occur as early as the formation of objectives, for rarely,
if ever, do the members of an arbitrarily defined group
such as '"management" approach a problem in the same way
or offer the same methods for its solution, Consequently,
we subscribe to the view of the firm as a political co-

8 .
alition.

Subsequent to the theoretical presentation of the
problem, we will describe brieflybthe historical and
situational background cf the research setting. Following
a discussion of the methods we have used to conduct this
research, we will analyse the data using the cyclic model
that we propose in the theoretical section. Finslly we
wlll present our conclusions and attempt to tie in with
the meinstream that the growing literature on organizational

theory is producing.
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ITI. Theoretical Framework: The Problem for Research

An organizational objective is a bargain struck by

several of its members on a relatively comprehensive level
and maintained largely by precedent. According to Simon,
there is a hierarchy of objectives or bargains, "each step

downward in the hierarchy consisting in an implementaticn
10
of the goals set forth in the step immediately above'.

This notion implies that the decision or goal hierarchy

is roughly parallel to the management hierarchy, that is,
the upper levels are involved with succeedingly compre-
hensive task areas. In other words, although bargains

are made on every organizational level, those made on the
higher levels affect organizational activity in a more all-
embracing manner. It is the task of management to regulate
and coordinate these bargains or goals on 21l organizational

levels.

The function of management, in any
economic unit, 1s to coordinate the mass
of bargains so that they equate inflow
and outflow at a level and with a comp-
osition thet provides for everyone on
whom That result depends a cogst of agree-
ment lower than the cost of disagreement.
Whatever discretion and income remain
unallocated after all bargains have been
coordinated accrue to management as a
basis for managerial initiative and
achievement. To maintain the balance

at a preferred level management must
continually manipulate and renegotiate
bargains. 11
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This view of organizational objectives conflicts with
the representation of the firm as a harmonious unit with
the goals of the chief executive being the goals of the
other organizational members elither as a result of payments
made (wages, interest, kind, etc.) or because these goals
represent the "common interest". Although this model is
analytically more simple, it has been charged that it is
empirically not valid and that "actual organizational goals
cannot %ormally be described in terms of a Joint preference
orderiig”.v In order to present an empirically realistic
model of organizational behavior in relation to goal form-
ation and control activity, we will attempt to describe
how an organization objective is formed and the likely

course of its development.

Feasibility of objectives

One of the first things that any managemenf greup
must consider in relation to its objective is whether or
not it is feasible. Feasibility of an objective is nec-
essary for its implementation and acts as a powerful force
toward its acceptance by other organizational membeiz.
Feasibility at the initial point of objective formulation
can be equated with possibility. In other words, 1s the
intended objective contained within limits of possible
implementation? For example, are there the required kinds

of resources and in sufficient quantity and of the desired



quality? Feasibllity at this stage involves basic ques-
tions concerning capital, labor, plant end eguipment, and
raw materials. Gradually, as these vroblems become re-
solved, attention is turned toward more concrete plans,
schedules and techniques for implementation.

Questions of feasibility range con a continuum that
become more focused and specific as the objective is
defined more precisely and is advanced toward implementa-

tion. For example, an objective's workability, that is,

"how sinply and clearly its underlying conception ...
[can] actually be implemented", forms an important point
on the’feasibility continuum. No.- matter how possible an
objective is, 1f there is no program that elaborates and
spells out in terms éf "concrete administrative activi-
ties" and which leads to a 'workable allocation of decis-
ion-making responsibilities", then it must eilther be doom-
ed to failure or elgse revised so thst in fact There is a
* 14

workable program for its implementation.

One of the final points on the feasibility continuum

is the operationality of the intended objective, that is,

"the extent to which it is possible to observe and test
15 ’
how well goals are being achieved". For example, the

explicitness of an objective affects its operationality.
Explicitness involves: a) the degree to which priorities

are stvipulated, b) the extent to which methods for imple-

mentation are stated; snd c) the extent to which these


http://fo.cp.sed

~-10-

priorities and methods are related to some sort of Time
schedule.

Another aspect affecting The operationality of an
objeigive 1s the extent to which it is limited or cont-
inuous. It is much easier to appraise whether the ob-
‘jective to construct a specified building on a specified
site has been achieved than it is to determine whether
the objective to maximize profit in the cigarette indust-
ry has been achieved. By limiting a so called continuous
objective, operatlonality can be attained. Thus, the
continuous objective of profit maximization in the cigar-
ette industry can be changed to the limited and operational
objective of returning thirty per cent on capital employ-
ed for the present financial year.

The relative concreteness or absfractness of an ob-
Jective also affects its operationalitg. We are here
referring to an objective as expressed in the product.

This is a matter of tangibility and

is verbally expressed by such ques-

tions as the precision with which the

product can be described, the specif-

icity with which it can be identified,

and the extent to which it can be

measured and evaluated. 18
If an organization is heavily research and development
oriented, the nature of its product will not bé as con-

crete as in the organization that mass produces a well

defined and standard set of products. In some non-man-
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ufacturing organizations, for example, products become
guite abstract and intangible causing managements to spec-
1fy only areas of activity rather than specific activities
designed to produce specific products.

These three factors - the explicitness, limitedness,
and abstractness of an objective - all affect its oper-
ationality.

Goals that are included in the defin-

ition of the situation influence choice

only if there are some means, valid or

illusory, for determining the connect-

ions between alternative ections and

goal satisfaction - only if it can

somehow be determined whether and to

what extent these goals will be real-

ized if particular courses of action

are chosen. 19
Thus, the development of an organization objective occurs
on a feasibility continuum ranging from problems involving

the possibility of implementation to more specific problemns

of "'workability and operationality. To the extent that an

objective is possible, workable, and operational (i.e.,

féaéibie);vit will more probébly be accepted by other rel-

evant organization members.

Acceptance of objectives

Acceptance of a proposed objective constitutes the
second major step in its formulation. Acceptance is nec-

essary for ilmplementation and to the extent that an object-
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ive is accepted, the initiating group can assume control
over its direction. Here we must introduce the presence

of various interest groups, formally or informally consbtit-
uted, but all with either differing alternative objectives
or at least differing suggestions for implementing the
proposed obJjective. We have already stated that an object-
ive's feasibility presents a strong force for its accept-
ance. Let us now analyse in detail the notion of accept-
ance and the implications that arise.

The degree of acceptance of a proposed objective can
also be placed on a continuum ranging from open conflict
against its implementation to full endorsement. Conse-
quently, for each of the various interest groups described
above, it is possible to plot their degree of acceptance
and thereby assess the chances for successful implementa-
tion. If the chances are poor, it may be necessary for the
initiating group to modify its objectives so that it will
stand a better chance of being accepted. What we are pro-
posing 1s a continuum of interest group formation ranging
from the unlikely yet possible complete conflict of interests
to the equally ideal situation of perfect common interest.
Points on this scale that we will discuss include: conflict,
competition, bargaining, coalition, and merger.

As we indicated earlier, interest groups may be formal
or informal. Informal interest groups, organized as a

result of in-group communication and other associational



criteria (e.g., educational, voluntary, and professional
associations), arise haphazardly and for a variety of
reasons. Formal interest groups arise out of the division
of labor and the specialigzation of function.

... cach member of the top hierarchy

represents both an expertise and a

problem; this in turn makes him the

virtual representative of the problem

areca in the decisional process. The

seriousness of the problem for the

decisional process and its recognition

determine the status of the problem-

solving activity and its head in the

organizational hierarchy. The defense

of this problem-solving competence and

its dmportance becomes a major drive
of the specialized functionaries. 20

o

Speclalization of function and delegation of authority
have the unintended comseguence of stimulating conflict

by bifurcating interests amony formally prescribed organ-
Ty
[t

izatlonal subgroups. Depending upon environmental factors
and the nature of the various bifurcated interssts or
subgoals, the intensity of variance may be termed conflict
or competition. If extensive conflict prevails, a pro-
posed objective has little chance bf successful implement-
ation. Therefore, conflict must be feduced to a point

where igiplementstion can occur. Often this involves either
a "watering down" of the original provosal and/or a reduct-
ion in control over its implementation. Intraorganizational

conflict and competition tend "to prevent unilateral or
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arbitrary choice of organizational gosls". In order for

a propoesal to be implemented and attain the generality
and attention to be called an organizetion objective, 17T
must sometimes be modified to complement other organiza-
tional aims and the goals of various subunits. In addition,
control over its direction is shared by other organizaetional
mémbers. The negotiation that this involves brings us to
a discussion of bargaining as a means of formulating and
implementing objectives.

While conflict and competition often require mediation
by a third party, the concept of bargaining as a goal-

setting device involves The direct interasction of various
)
25

interest groups. Each interest group, intent on implement-
ing its own proposals, must seek alliances or mske bargains
sufficient to induce other groups to comply with and endorse

its objectives.

A policy constitutes the terms offered
by some to achieve their objectives,

and it will be accepted only when the
cost of agreement of those whose approval
is needed is less than their cost of dis-
agreement. Policy proposals have no
chance of acceptance unless they re-
commend themselves to some party with
sufficilent bargaining power to secure
their adoption. They make an impact

only when they suggest the means for
someone's accomplishing his obJjective

who has sufficient bargaining power to
secure the adoption of this means. They
will be modified to purify them of any-
thing which runs counter to this purpose,
and to some extent they will be defiled



vith concessions designed only to
induce the necessary others to agree
on these terms. 24

Bargains often result in the formation of coalitions
of interest groups who Jjointly have sufficient bargaining
power to implement their objectives. In this situation,
the chief executive often acts as a political broker
manipulating and coordinating bargains.

On the one hand, he must select a
coalition that has relatively low '"costs"
- of maintenance and relatively high
returns from the environment. On the
other hand, he must so structure the
rayments made to coalition members as

to make the shifts in demands conducive
to increasing the difference between
total demands and total resources. 25

Merger, one of the final points on the interest
group formation continuum, represents a relatively permanent
and therefore more ideal, less empirically found type of
coalition. Only seldom do the interests and, consequently,
objectives of-two factions concur sufficiently to justify
an’ indefinite union of interests. This is in fact why
the equilibrium (systematic) type of analysis fails in

DS

=

. 1 ot e aaa
many cases to achiceve cmpirical validity.

0]

Thus, acceptance of & proposed objective also ranges
along a continuum. At the one extreme, a conflict of
interest permits the initiating group to retain each feature

of its proposed objective, yel impedes its implementation
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because of lack of acceptance. In the middle range, the
bargaining situation causes the initiating group to sac-
rifice some of its features and, consequently, ceven sone
control over the direction cf the objective, but it does
stand a chance at implementation. At the other extreme,
o union of interests permits the initiating group to retain
all features of its proposed objective, élthough control
over its direction is reduced in the partial transfer of
its management to the other (common) interest group.
Chances for implementation though are most probable ih
this case. However, as we stated above, the "common
interest"” case is empirically unlikely.

It would appear then that the majority of proposed
objectives are hashed out, reformulated, and ;inally
accepted as a result of the complex of bargains and coal-
itions that forms part of the activity of industrial

management. To the extent that an objective is feasible

and accepted by relevant organization members, it is prob-

able that the initiating group will assume control over

its direction and imvlementation.

Objectives and control

The complex activity we have described as objective
formulation has important implications for management
control. Unlike some theories of organizational behavior,

we do not advocate that objectives are formed as a result



of the Jjoint preference ordering of the group called
management. Top management policy ig arrived at as a
consequence of the relative barpgaining power each management
interest group or each specialized managemnent function.can
muster for the particular issue at hand. Depending upon

the specific situation, these interest groups can exert

more or less control over the problem, its formulation,

and its eventual implementation and direction.

We are not implying that bargaining is the scle pre-
rogative of management. The whole continuum of interest
group formation and/or accepbtance is applicable to every
organization member. It is only that as one proceeds up
the organizational hieraréhy, proposed objectives take on
a more comprehensive nature and therefore have wider and
fuller implications for the organization as a whole.
Consequently, those senior management groups who can get
feasible proposals accepted as organizational objectives
stand a greater chance of exercising control o?er the
activities that these objectives encompass.

Depending vpon the partiecular problem and the feasib-
1lity of the objective proposed to deal with it, interest
groups, usually formally derived, fcrm on the basis of their
acceptance of the proposal and/or their alternative "sol-
utions" to the problem. The fact that interest groups do
propose alternative objectives introduces the notion of

subgoals.
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When tasks have been allocated tTo an
organigational unit in terms of a
subgoal, other subgcals and other
aspects of the larger organization
tend to be ignored in the decisions
of the subunit. In part, this bias
in decision-making can be attributed
to shifts in the focus of attention.
The definition of the situation that
the subunit employs is simplified by
omitting some criteria and paying
particular attention to others. In
particular, we expect the focus of
attention to be a function of the
differentiation of subgoals and the
persistence of subgoals. 2

Emphasis on subgoals or limitedness in the focus of
attention can be attributed to several factors: 1) the
division of labor and the specialization of function to
which we have already referred creates formal positions
with specialized tasks and, conseguently, differing per-
spectivés as to the activities and priorities with which
an organization should be concerned; 2) the formal and
specialized training that tThe specialigzation of function
requires equips the tainees with an orientation unique
to their training; %) the nature of the job that the spec-
lalized experts are required to perform demands that unequal
attention and energy be paid to certain task areas; 4)dur-
ing the execution of these specialized functions, experts
are continually interacting with colleagues with similar
tasks, orientations, and predispositions; and finally,

5) because these experts are the sole representatives of

their specialized functions, they are inclined to defend
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and promote these functions in order to enhance their
position and status within the organization.

Consequently, subgoal preoccupation tends to strength-
en and maintain interest group formation and cconflict due
to individual "reinforcement through selective perception
and rationalization", group "reinforcement through the
content of in-group communication”, and organizational
"reinggrcement through selective exposure to énvironmental
stimuii”. In other words, selective perception, communi-
cation, and exposure lead to bifurcation of interests
which leads to increased conflict among ofganizational
subunits which in turn causes greater elaboration of subunit
ldeologies.

The problem of control is multi~faceted. From the
initiating group, there is pressure and even inducement
for other relevant organizational members to accept its
proposed objective. In tufn, interest groups form on the
basis of this proposal and their own subgoals, and generate
pressures ranging from acceptance to rejection. LT the
same time, it 1s the task of the chief executives to give
weight to all proposed objectives and thus place them in
their "proper" organizational perspective.

Wwhat we have proposed is that to the extent that the
initiator, whether it be an interest group or even the

chief executive, presents a feasible objective, it will
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more likely be accepfed, eand thus control over its imple-
mentation will accrue to the initiating body. However,

to the extent that other intereét grouns can cause mod-
ification of the proposed objective, they also exert con-
trol over its implementation and direction. In this way,
.an organization objective is formed. It remains in force
largely because "past bargasins become precedents for pres-

ent situations". Also, 1f an objective is officially

approved, organizational members feel compelled to accept
1t because they accept the system of authority that approved

20
it.

A cyclic model of the development of an organization

objective

It is our purpose in this section to present a model
that describes the development of an obJective and the
problems of control that arise. The processes contained
within this moded we believe to be recurring as will be
evicenced when we present our data.
1) Search is the process of looking for alternative courses
cf action, Ltheir consequences, and abttempting to arrive at

51

satisfactory" conclusign. This invelves defermining
the possibility, workability, and operationality of the
various alternatives, at the same time ascertaining which

interest groups find what alternatives more or less accept-

able.
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2) Consolidation is the process whereby a proposed object-

1ve becomes relatively stabilized and formalized as a
result of interest group and subgoal formation. Real-
lignment of interest groups and their subgoals occurs on
the basis of the perceived implications of the proposed
objective. To the extent that the objective is feasible
and accepted by a sufficient combination of interest groups
whosé inducements to agree are stronger than their costs

of disagreement, consolidation will occur.

%) Conflict/Change or Change/Conflict is the process whereby

the balance of costs and benefits is disrupted such thsat
conflict occurs and change is implied, or, it is the process
where internal or external events cause change in the est-
ablished relationships sufficient t0 incur conflict. The
overall effect of either of these alternatives is similar.
Whether conflict produces change or vice versa, the effect
is to produce a return to the seafch process and a seeking
out by the group or groupé induced by circumstances to do

so a more "satisfectory”" proposal, and thereby, a more
"satisfactory"” set of organizational relationships.

The a@bove cyclic model illustrates the major stages
in the development of an organization objective and the
relationships that exist among them. At the same time,
it also highlights the various problems of control as they

occur. [For example, in the search process, the quest for
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control revolves around developing a feasible and accept-
able proposal. In the consolidation process, control is
concerned with bargaining power whgch is "the capacity to
effect agreement on one's own teris”. In the process of
conflict/change or change/conflict, control depends on
whether one is interested in maintaining the status quo
or whether one is interested in change so that he cen more
effectively realize his aspirations.i

It now remains our task to apply this cyclic model
in the analysis of the data. However, as we stated in the
introduction, we will first provide a brief description
of the research setting and the methods used for invest-

gation.



ITI. The Settiﬂg,for the Research

In 1919, four hard pressed steel tube manufacturers
formed a defensive alliance in order to reduce unnecessary
compétition and trading fluctuations. By the beginning of
World War II, seven more manufacturing firms had Joined
this federation. Organized as a holding company with a
chairman and board of directors, the central federation
body acquired most of these companies as goilng conceras,
complete with their own established methods and organi-
zation, their own special expertise and customer contacts.
These were left largely undistwbed and the tradition was
established of allowing meximum autonomy to operating
companies.

Coordination waé established by the institution of
shared and multiple directorships, various directors being
responsible for certain activities of several companies.
Control by the Chairmean was exercised almost entirely
through a vigorous scrutiny of annual trading results. A
company showing a satisfactory ppofit was not interfered
with, the concentration being on short term rather than
long term results. There was also control of prices and
caplital investment, although this was not rigidly applied;
there appear to have been loopholes. It seems to have been
taken for granted that the success of the group could be no

more than the collective success of 1ts individual companies.



These conditions generally prevailed until well after
the Second World War when several concurring events and
conditions éaused a number of changes in this vast holding
concern.

1) In 1958, the diversified range of resources was
grouped into six main product based divisions. Whereas
previous to this decision there were informally recognized
splits along product.lines, it was now established that
each of the companies within these newly formed divisions
would be responsible to a divisional managing director
who in turn reported to the Chairman.

2) During this time (1956;59),.research was begun into
the feasibility of "getting involved in the use of comput-
ers". In 1960, a report was produced which stated that
there were very real advantages in the use of a computer
in providing integrated production control in the manu-
facture of steel tubes. Work was started on this project.

%) In 1961, the chairmanship changed hands. The new
man was extremely interested iﬁ the use of all advance
informetion-generating techniques available. Unlike his
predecessor, he was not a proponent of the laissez-faire
type of management that had hitherto characterized the
corporation. Besides, times and conditions were making
this_kind of system increasingly unmanageable.

4) In 1962-63%, a slight recession, the first since

1938, caused profits to drop sharply, and competition,



both local and foreign, was becoming more keen. In light
of this situation, the Chairman instituted a "plan commit-
tee" to study the wvarious ways in which the newly formed
steel tube division could te organized to protect itself
against these chenging conditions.

5) This involved discussion along such lines as plant
capacity, product range, production process, and the "div-
isional order book". It was as a result of this specially
formed committee that the first explicit statement of

divisional objectives and priorities was stltempted.

£

6) Also in 1963, at the insistence of the Chairman
and his executive committee, division "functional' exec-~
utives were appointed to provide coordination between the
division and its fourteen constituent companies on the
basls of production, marketing, finance, research and
development, perscnnel, and industrial engineering. These
functional executives were appointed to provide companies
with the expertise required in an increasingly complex

and spebialized management field, as well as to provide
more detailed communication, coordination, and control
links between division and companies.

. 7) Concurrent with many of the previous developments
and due to the recommendations of the plan committee,'plans
to rationalize the companies on a divisional basis were

instituted. These were of two kinds. At one extrene,
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rationalization was merelj a monitoring pressure o ensure
that the amount of overlap and competition between the
activities of one company and another was képt within
reasonable proportions and capital expenditure was not
duplicated, while at the other, the production facilities
of the entire division were dealt with as a single system
of resources from a planning and control point of view.

8) Plans for standardization of production processes
wére also put forward by companies and division alike.
Because of the increase of mostly.foreign competition,
many of the companies were forced to standardize even
though many of them still accept the responsibility and
obligations of Jjobbing-type production upon which they
originally established their’hames;

9) The fact that they are permitted to claim both
standardization and specialization in their production
facllities is largely a result of the recent increases
in mechaﬁization that have occurred within the companies.
The former monopolistic conditions that prevailed plus
the almost sole concern for short term profits provided
little incentive upon which to replace old machinery with
modern plant.

From 1958 right up until research was concluded in
March, 1966, some quite far-reaching changes have been

instituted and experienced in this corporation. It is
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necessary to present a fairly wide picture of The situa-
tions and events that comprise this organization in order

to place the subject of our study with its extensive impli-
cations in its proper perspective. The objective to achieve
integrated data processing throughout the steel tube division
complements and provides a means for achieving several of
the other objectives we»have discussed. For example, the
moves toward greater planning, rationalization, and stand-
ardization can be more fully realized with the introduction
of a complex computer system. All these moves contribute
toward the ultimate objective of achieving a totally inte-
grated information system. Consequently, when we analyse
the data, the reader, armed with knowledge of the wider
picture, will more accurately be able To assess the reasons
for various decisions.

We will now describe the structure and compositiocn of
the steel tube division. The division consists of fourteen
manufacturing companies organized into six product and pro-
cess groups, and three serviée companies located on twenty-
one sités, all but six of these sites located within a ten
mile radius of divisional headquarters. The other companies
are located in a range from a day's travel by train to an
hour's drive from this central locale, and consequently,
present some rather special communicaticn problems.

Another complicating factor is that in some cases more than



one company is represented on the same site.
The manufacturing companies vary in size quite sign-
ificantly. The distribution in terms of numbers employed

is shown in Table I.

Table T

Distribution of Companies by Humbers Employed

Numbers Employed Humber of Firms

less than 500
500- 999
1000-1499
1500-1999
2000~2499
2500-2999
A000-3499
3500-4000

I,.._.l
4HIHNHHHQ

Divisional organization as it looks at present is
shown in Figure 1. The chart is based on one prepared by
the deputy managing director. Directly responsible to the
managing director of the division are the deputy managing
director in charge of production and research and develop-
ment, four "functional" directors, all but one of whom
are located at division headquarters, and the managing
directors of the six company groups who are all located
on the manufacturing sites.

There is é divisional Board. This has been constit-
uted in a variety of ways since its inception in 1958.

It now consists of the company managing directors and those
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functional directors shown in Figure 1 being directly
responsible to the division's managing director. However,
this‘board is not a decision-making body in the sense that
1t executes the affairs of the division. It is the division
managing director who is responsible to the Chairman for

the operation of the division. The board provides advice

as to the wider organizational picture.

Figure 1

Organization Chart of the Steel Tube Division

Managing
Director

Deputy M.D.
————————— THE COMPANTIES

I [ ] Il ] I}
Technical '"Personnel TFinantial Marketing o h
Director Director Director Director 123 45%¢6

I l Managing Directors

Also important in providing advice to the managing
.director to help‘him run his division are a number of
committees, some formelly, others less formally constit-
uted. The main committees are:

1) committee of functional directors usually referred

=5

to as the "Monday morning meeting".

2) Capital Expenditure Committee. This committee advises



the managing director on the approval of expenditure.
Expenditure of over %75,000 alsoc has to be approved by the
Chairman and his Executive Committee;
3) Research and Development Board. This is a high level
committee that receives reports from the technical direct™
or. An offshobt of this committee is a new products com-
mittee.
4) Plan Committee. Of all the committees this is potent-
ially the most far-reaching in its effects for it is con-
cerned with future manufacturing developments, including
the rationalization of the division's activities and the
distribution of resocurces among companies. This committee
1s constituted in various ways depeﬁding upon the problemn.
5) Price Structure Committee. This was set up quite re-
cently by the managing director in an effort to establish
a more rational price structure in the division.
6) Pressure Tube Committee. This was set up in 1966 to
coordinate pressure tube business in the division.
7) Computer Application Committee. Also organized in 1966,
this committee is responsible for coordineting division and
company working parties in computer application projects.
Perhaps the most significant thing about the divisional
organization that stands out clearly from even this sketchy
description is that it is still very much in the process cof

development and change. The introduction of a complex



computer unit to achieve integrated data processing repre-
sents one of the forcing issues, and the way it is handled
will largely determine whether a divisional structure will
emerge that 1s capable of coordinating and controlling the
activities of fourteen previously semi-autonomous steel tube

manufacturing companies.
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IV, Implementation: The Methods of Research

Fieldwork for this research began in October, 1965.

A preliminary study identifying the major problem areas
AR

had already been conoludgé. Because we wished to obtain
information relating to the computer development, it wa
necessary to interviewal senior managers in each of the
major organizational units - the computer unit, the divi-
sion, and the companies. Consequently, we interviewed all
executives at the "director" level in each of the three
units, all senior "functional" executives who meintain
company-division communication links, and the two seniocr
systems analysts at the computer unit.  The breakdown of
the total number of people interviewed between October,

1965 and March, 1966 when fieldwork was concluded sppears

in Table II.

Table II

Number of People Interviewed

Division Companies Computer Unit | Totals
Directors 9 47 1 57
Other Executives 10 .31 2 4%
Totals 19 78 % 100

The data was cocllected almost solely through the use
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of semi-structured interviewing. Because bGhe problems with
which we hoped to deal were not clear at the outset, it
was impossible to standardize the interviewing format
beyond a minimal degree.

... & study is not completely "jelled"

at the time the research problem is

formulated. During the course of the

investigation, a more adequate state-

ment of the problem itself may be

developed, new hypotheses may energe,

unforseen relationships may appear. L

Beyond an interest in managerial control systems in
large batch and mass production types of technology, and
the ways in which the formulation and implementation of
organizational objectives affect manufacturing activities,
the researchers were uvrged to probe as deeply as possible
in the time available. Consequently, the interview sched-
ule, more standardized as research developed specific prob-
lems, was designed to elicit information on: personal Job
histories, history and development of company plans, work
status and role, product variability, "task" and "element"
functions, relationship and amount of contact among the
division, companies, and computer unit, the perceived role
of the division, management development, and the history
and effects of computer application. The interviews them-
selves took anywhere from two hours to a full working day.
In addition to the interviews, intensive conducted

tours were made of all the plants within the division.
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Also access to certain company and divisional records and
-files allowed the researchers to gain a first-hand impres-
sion of the diversity that the division is currently at-
tempting to integrate and control. As well as the results
contained in this thesis, it is expected that several
articles dealing with some of the many interesting problems
of this diverse manufacturing operation will soon be pub-
52
lished.

Because of the fragmentation of the division both
geographically and organizationally, it was necessary to
complete the fieldwork in one company before proceeding to
the next. This means that all the data are not exactly
comparable in point of time, there being a four to five
month lag in collec¢tion. However, the monthly progress'
meetihgs with the maneging director of the division helped
to eliminate much of this weakness and kept the resecarch
workers informed of any major changes taking place within
the various companies.

The pericd of time spent and the number of people
interviewed fluctuated a good deal among companies. There
were a number of reasons for this. In general, the companies
studied first took longest, for the research workers were
themselves feeling their way and required a lot of help
to understand the complexities of organizing and controlling

the menufacture of a deceptively simple product like steel
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ube. As they became more experienced and fhe theoretical
problems more concrete, they could maké their questions
more direct, and the interviewing process speeded up con-
siderably. Companies themselves alsc varied; is some
companies, people's views on organizational problems were
more explicit and more sophisticated than in others. There
were also differences in social structure which made it
easler to cover more gr und by informal discussion in some
companies than in others; the midday esting arrangement
being important in this respect. Finally, and of part-
icular significance to the research, companies varied
considerably organizationally; more people fell into the
categories covered in the interviewing program in some
companies than in others.

It is perhéps opportune to say here thét because

this study comes near the beginning of a series of studies,
we hope that subsequent research designs will test in a
more precise fashion the suggestive findings and impli-
cations revealed by this investigation. Let us now proceed

to an analysis of the data.



V. The Data: Findings of the Research

Historical background of the computer application

In 1956, the director of research and development
on the main corporation board suggested to the board "the
very considerable potential importance ... of getting
involved in the use of computers". He persuaded the board
to set up a research procject with fairly wide terms Of
reference: where 1s a computer useable to best advantage
and what organization should be set up to deal with iuv?

For example, should there be one complex central computer
or several smaller ones located in different organizational
units?

The project team was set up ihternally and worked from
1956-1959., It was the opinion of the main beoard thet there
would be little use in hiring external consultants as there
was no one with the necessary experience and knowledge to
do the Jjob. Instead qualified systems analysts, program-
mers, and machine operators were recruited as they were
needed and as they became available. The present computer
unit director was one of the initiel team of four who
carrie& out the originsl survey.

. In 1957, the main board authorized the hiring of an
IBM 650 computer for three years solely for research pur-
poses. It was to be used éxperimentally and did not have

to Jjustify itself in terms of revenue. Initiglly, the
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project team visited a diverse selection of manufacturing
companies within the corporate structure to ascertain the
possible areas of application. The members of the team
decided that the steel tube manufacturing companies which
were at that time being organized into a divisional struct-
ure presented the most promise.

In 1960, the project team presented‘a report to the
main board stating that there were advantages in the use of
a computer within the corporation and recommending an init;
ial application in the steel tube division. The report
also recommended that due to the complexity of processing
required and the sheer volume of work, the right approach
would be to install a central compufer‘as large and as
powerful as could be afforded and financially justified
rather than a series of smaller computers that would per-
force be rsstricted to relatively simple tasks. The report
included a recommendation as to the type.of machines to
purchase (IBM 7070 and 1401). The report was adopted by
the board and the companies in the steel tube division were
asked to give their full cooperation.

The team began work on the development of computer
programs for all the steel tube companies but concentrated
its efforts at Company 1 and Company 2. Production control
was recognized as the essential foundation of an ultimate

integrated system. The basic conception of the original



plan was to integrate fully each company, to computerize
the complete manufacturing operations:

a) order raw materials,

b) select raw materials for manufacture,

¢) plan work schedules,

d) determine the number of cold draw passes,

e) plan future progress,

f) determine wages in relation to work output,

g) make up the payroll,

h) make out customer invoices»at'dispatch point, and
i) analyse costs and sales.

Progress, however, was slower Than expected partly
due to complexity of the operations to be controlled,
partly because attempts to base computer programs on ex-
isting manual methods proved abortive. The existing methods
were found to be inadequate or inconsistent in certain
vital respects. UNo one knew the logic required to make
steel tube. Ixisting manufacturing methods were based on
a series of short cuts and rules of thumb - in short, on
expedilence and experience.

It was only when the first progams were nunﬂjll965
that the full extent of the problems involved in attempting
to_apply integrated data processing to the production and
marketing of steel tube was realized. Computer application

was subsequently limited to companies 1 and 2, these being



furthest advanced in the introduction. The process of
attempting to amend the first programs began. It was
during this period and on the basis of the first programs
that the systems analysts at the computer unit claimed
that at last they could determine what the controlling
factors are in making tube.

"In 1965, a team was set up to rewrite the programs.
It was claimed that too much information had been left
out, and that over five years the programs had become
excessively full and very uneconomic to run. This team
analysed the computer program in detail and arrived at
certain conclusions. On the bases of these conclusions,
the computer unit director wrote a report proposing the
purchase of an IBM 360/50 "real-time" computer with direct
"land-line" links to IBM 3%360/20 computers located on various
manufacturing sites. The main board considered this report
and committed itself to new expenditure in 1968.

This ambitious undertaking it was felt required more
involvement on the part of senior divisional and company
management than had been hitherto forthcoming. In December,
1965, the steel tube division board proposed:

The formulétion of precise systems
objectives would be undertaken by the
Divisional cdirectors of procduction,
marketing, and finance, who would
form and chair working parties con-

sisting of their opposite numbers in
the companies. The Divisional finance
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director would coordinate the work

of the working parties. This work
would be given top priority in full
consciousness that it would pre-empt
a large part of the tTime and energies
of senior management in both Division
and companies.

This statement had become a working reality when research
was concluded in March, 1965.

Method of data analysis

The method of data analysis has been to take the
above chronology of ten years and attempt to fit it into
the cyclic pattern described in the theoretical analysis.
In other words, we have lent form to this history by
identifying within it the processes of search, consoli-
dation, and conflict/change. What is important to remember
in this respect is that when one uses a model to assist
in the understanding and explanation of his analysis,
he must be extremely careful that the model does not
become a vehicle over which he loses control and thereby
loses touch with the empirical reality that he is attempt-
ing to describe. TFar better it is for the anaiyst to
adjust his model to fit the data rather than vice versa.
This note of caution is introduqed for two reasons.

First, in the cyclic model that we have proposed, the
processes of search, consolidation, and conflict/change
are merely more dominant at one time than another. In

other words, one process does not exist to the mutual
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exclusion of the other two; during the process of search,
conflict may occur as to which alternative is '"best". L4t
the same time, a consolidation of certain interest groups
may form in order to promote what they think are tactical
objecfives. Hence, it is the dominant process with which
we are primarily concerned at any one time.

Second, we are not advocating that the presence of one
cycle means the exclusion of all cthers. There is nothing
to prohibit the existence of two parallel cycles. For
example, it may be that one is concerned with short term
objectives, the other with long range prospects. Therefore,
the adoption of this cyclic model does not deny either the
occurrence of other processes within the dominant process
being described nor does it deny that two cycles might
take place concurrently.

Also, a case could probably be made for finding cycles
within cycles, but on the general descriptive level just
concluded, we maintain that there are three major cycles,
the third one not being completed at the time research was
concluded. We have chosen this method of analysing the data
in an attempt to compare similar cabtegories of organization-
al development and to draw inferences about what they mean.
Conseqguently, all the data are classified according to pro-
cess and cycle. In this way, we hope to achieve our intent-
ion of showing how an organizational cbjective develops and

what remifications this development has for management control.



During the presentation, we will quote from various
interviews to substantiate our claims. Because we have
offered the cloak of anonymity to the ihterviewees, we
cannot reveal any confidences of specific individuals.

We have handled this first by idéntifying all gquotations
by the place in which the respondent works (e.g., division,
‘companies 1,2,%,4,5,6, and the computer unit). Then, in
the case of the division and companies, we have attached a
symbol to each respondent so that the thread of his argu -
ment might be followed throughout. There were too few
executives interviewed at the computer unit to adopt this
procedure. If the respondents made semi-public statements
as some of them did in speeches, articles, and reports,
they will be identified as such. Let us now proceed with

the analysis.

Development of an organization objective

Cycle 1 - Search

From its beginning in 1956, the introduction of a
computer has had the full endorsement of the main board.
There are many reasons for this. External factors revolve
around the general industrial trend towards more effective
use of resources which has been accompanied by the develop-
ment of ﬁew management tools and techniques. This has |
resulted in a '"need" for increased and more sophisticated

measurement and comparison. Internally, the reasons are



Just as compelling. The historical trend in this large
industrial concern towards more product, process, market,
and organigzational standardization and rationalization
plus the inclinations of the present Chairman to "esbtablish-
systematic consolidation ... through all edvance inform-
ation-generating techniques available" are additional |
factors in the main board approval of ”getting involved
in the use of computers”. The main areas of inquiry have
centered around what category of problem to computerize,
how to apply the computer to these probenms, and. finally,
what kind of equipment would best suit the proposed oper-
ations.

It was with this frame of reference that a computer
project team consisting of four members was established.
It became the Jjob of this team to explore alternative
areas for computerization, at the same time devising
methods for their.implementation, It was also the purpoese
of the team to win general approval of computer techrnology
and of the specific proposals subsequently contained in
its report. Soﬁe of the more important altérnative applic-
ations that the project team considered and the reasons
for their acceptance or rejection as explained by the
computer unit director are as follows:

1) Computerize accounts. This alte:native was considercd

and rejected becausge it would not fully utilize complex

data processing equipment. 4lso, the computer unit director
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stated that benefits fivm computerizing accounts are few.
"There is very little advartage in the speed-up achieved
and few clerks are saved.”

2) Computerize stock control. This alternstive was Te-

jected as not forming the central problem. As an ancillary
project, 1t would be considered at a later date.

3) Computerize Drodﬁction control ... .

The real way tc make money with a
computer i1s to go into the production
control field. The labor displacement
is small in this area but using the
computer substantially enhances the
chances of reducing work in progress,
- improving delivery records, reducing
stock inventory, etc.. .One can make
a substantial set of savings, but only
in return for substantisl investment.
If one can crack the production conbrol
preblem - the hardest of all - all the .
rest follows.
(Computer Unit Director
in a speech to the senior
management of Company 2.)

a) ... in standard product line plants.

The project team investigated all manufac%uring divisions
within the corporation. Having settled on broduction
control as the area Tto concentrate its efforts, it rejected
standardized mass production plants because production
control problems were not considered acute.

b) ... in custom-built product plants.

The steel tube division masnufactures
tubing on a custom-built basis, there



being no categories of products. Any

type of tubing is made within the limits

of the installed plent. “very order has

to be planned, costed, and loaded as a

completely individual thing. ...

There are also in the steel tube divi-

sion a group of fairly similar companies.

We thought that the production control

programs devised in the division would

not be dpplicable to Just one company,

but several, for example, all companies

making cold drawn tubing and all using

basically the same technology and ex-

perience. In other words, all who share

the same basic problems.

(ITbid.>
It was on the basis of this search process that in
1960 the project team produced a report. The report
discussed the various alternatives, proposed initial applic-
ation in the steel tube division, indicated the type and
organizational setting of the computers required, and stated
the overall objective of the computer application in the
steel tube division - to provide integrated production
control for all of the steel ftube manufacturing companies.
Even though it is difficult to collect full and

accurate data on events five to eight years passed, this
historical description of the introduction to the idea of
computers, research into using them, and a report of wheat
specific application would best suilt the particular sit-
uation and conditions of this corporation does illustrate

the concern for feasibility and acceptance of proposed

objectives. The initiating interest group, in this case,
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the computer team, after gaining approval for its project,
set about attempting to develop first a possible and then
a workable and operational proposai to present in its
repoft to the main board. DBelow is an itemized list of
the team's progress foward "congolidation™.

1) Initial endorsement and approval by the main
board, the most influential and powerful body within the
corporation, of computers in general and of some kind of
application ("getting involved") in particular.

2) The searching out and making itself knowledgeable
of the variocus alternative courses of action so that it
could: a) provide the most "satisfactory" application;

b) arm itself with reasons as to why alternative courses
are not as appropriate; c) establish a priority among
alternatives in case the first one is not worksble; or, in
the event that no application is feasible, d) give up the
attempt.

3) Attempts to communicate the idea of integrated
data processing and that it is possible to define the logic
behind the manufacture of steel tube to organigationally
relevant members (i.e., company and divisional managements).
The fact that this kind of communicatiocon and the ways in
which i1t was communicated was not wholly acceptable to and
therefore endorsed by company and divisional managements
has important implicatiocns which will be evidenced through-

out the following processes and cycles.
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4) Production of a report specifying in detail the
feasibility of computer application - the area and kind
of application, the method, the type of equipment approp-
riate for such a project, and all related to a time sched-
ule.

5) Acceptance of the report by the main board and a
"request” by this same board for all divisional and company
personnel to cooperate fully with the newly formed central
computer unit in 1ts application of integrated productiocn

control for The steel tube division.

Cycle 1 -~ Consolidation

It is at the point of implementation of the above
report that the companies become directly invdved in the
computer application and the division becomes responsible
‘for its coordination. Immediately, three broad areas of
functional responsibility become visible. The computer
unit with its taék of devising programs to computcrize
and thus integrate the complete manufacturing operations
of each tube compary represents a predominantly ﬁeéﬁnicél
interest; tre companies with their obligation to apply
these programs to their operations, at the same tine piving
full consideration to previous commitments present a strong

manufacturing (production and marketing) concern; and the

division whose job it is to lay the groundwork for =

successfully integrated control system and maintain an



adequate profitebility for the division as a whole repre-

sents a coordinating function.

As we indicsted in the theoreticel analysis, special-

zation of function leads to bifurcation of interests and

',.J

the creation of subgoals. The computer unit, comprised
of people with meinly mechanical accounting and opetations
research backgrounds and training, was involved with the
technical problems of the computer applicetion to such an
extent that it often neglected the organizational problems
that the application most certainly incurred.

The companies, previously on a semi-sutonomous organ-
izational footing, were now faced with intervention from
two sources. First, the creation of a formal divisional

structure in 1958 and, consequently, the creation of a

o

body of divisional executives all seeking information from
the companies was resented and even resisted by some comp-

any managers.

Control from the center is getting much
too tight. They are wanting mountains
of figures. DBut there is no point in
having a mass of figures and doing
nothing about them. The load at the
top at head office is getting Toc big;
it will topple the organization.
(Company 5 - A)

I will resist the raticnalization of my
company despite the obvious anomalies in
the pattern of its organization because
if I don't the challenge will disappear
from the Jjob for me. It's not a quest-
ion: of status, but one of jd. mtisfaction.
(Company 1 - A)
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Second, the formation of a central computer unit represented
a method whereby centralization of control or, in the words
of some company executives, "increasing divisional enroach-
ment" could be implemented. Consequently, at this stage

of development, specialization of function involves strong
company reactions and a move by some company managers to
‘strengthen the previously established tradition of company
autonomy.

N

The division, composed of executives most of whose

careers include experience in the tube companies, was
pernaps the most ambivalent in its aporoach. The emotional
involvement of divisional executives tends to be with the
companies in which they worked in the past. Also they
regard thelr successful experience as company managers as

the basis for their present Jjobs.

Technically, my relationship with
company people is advisory, but because
of the successful record of management
that lies behind me, I have gained the
respect of managers in the division and
there 1s a tinge of the "executive' in
practical relationships.

(Division - A)

The company oriented attitudes of divisional management

reveal themselves in remarks like the following:

In the past, a lot of enthusiasm and ef-
fort has been generated from leaving com-
panies independent. One doesn't want to
destroy company identiy lightly.

Division -~ B)
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Yet this same man also said no more than five minutes
later:

There should not be the slightest

compunction in suthorizing the actions

of a functional director. The compan-

ies have no right to be autonomous.

(Division - B)

Consequently, the division with its specialized function
of providing coordination and integrated control of the
companies, was at the same time divided in its interests
and values. On the one hand, it represented the apex of
an ultimate integrated control system, while on the other,
its emotional invdvement with the companies caused it to
act as a service center enabling companies to achieve
their individual objectives.

Let us consider in detail the events that took place,
the reactions experienced by the various interest groups,
and the conditions which finally led to the process of
"conflict/change”. It was on the basis of their first
experimental programs that the Computér unit attempted to
devise production control for each of the tube companies.
The reactlions of some company execubives recorded in inter-
views are pertinent to this attempt.

The decision was made that 1t would
be best to computerize cocld drawing

operations and specifically production
control. Production control was thouzht

“

to be the core or the key znd from this



everything would follow. It was recog-
nized that this was a complex operation
but thsat if it were mastered, all else
would come easily. Unfortunately, The
first hurdle has not been overcome.
(Company 1 -~ B)

%t the beginning, Things worked reason-
ably well. We were asked to provide
general rules for making tube. It was
only when the computer started feeding
back that we found we were in a helluva
mess.

(Company 1 - C)

No one has tackled tube making on a
computer before, so to start with 1t
was a very difficult job. ... There
is a lack of knowledge of what we are
actually doing. There are lots of
cases where we don't know how to make
tube. We can only work by triasl and
error. It's very very difficult to
simulate "expediency" on a computer.
(Company 1 - D)

Consequently, one of the first realizations that the computer

people made was that

... no one in the steel tube division
knew how to make tube. There were no
general rules for making tube, without
which it wouldn't be feasible to store
in the computer. There would be no

use in storing the method related to
every single tube. One had got to find
the general logic hehind The manufacture
of tubing.

(Computer Unit)
It was this first and very serious problem which made
all the others loom larger and cause the many repercussions

that were to follow throughout the division. The computer

people went on to find that not only were there no basic
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laws for the manufacture of steel tube but that in each
company '"there were different opinions and views™, and
these varied from the cost office to the planning office
to the shop floor as to how tubes were made. And further-
more, each company appeared to be saddled with its own
peculiar, almost unreconcilable, problems. One computer

unit executive stated:

Everything you touch in Tthis damned
steel tube division is unconventional.
There is not the same problem in all
companies as regards programming and
feedback. For example, in Company 1
there are 35,000 customers, 1% of whom
account for 80% of the total output.
The management there is very anzious
that these few customers should always
"be satisfied and they have no compunc-
tion in breaking promises to the re-
mainder to ensure the satisfaction of
the few.

Commercially you can't agree with that
attitude, but practically, from the
point of view of computer application,
it is a great problem. You have a
problem of selective reporting. If all
overdue orders were reported, a lot of
them would not account for very much
tonnage. Also, we have got to have a
means of identifying the most import-
ant customers (schedule customers), but
in the residue are some customers which
are more important than others, and
some more important at one periocd in time.

This is thecretically not the right way
tc run a business, but it is what hap-
pens. For example, while one can cal-
culate theoretically a delivery date
for an order, someone will say that he
wants 1t weeks earlier.

(Computer Unit)



-5%-

As well as the purely technical problems that they
confronted, the computer people also met a "very natural
resistance to change of any sort' and, particularly, a
resistance to "external examination'". This they found
within company Jjunior and middle management ranks, while
in senior mansgement echelons they discovered a relative
lack of any involvement. Added To the anxiety, resentment,
and resistance on the one hand, and the indifference and
non-involvement on the other, the computer analysts became
increasingly aware of the mutual lack of knowledge the tube
companies and the compubter unit shared for esch other. One
systems analyst made the following comment in an interview:

To let you know a little of the initial
difficulties with which we were faced,
here was I with people who didn't know
a thing about computers and there they
were with a systems analyst who had
absolutely no experience in tube making.
I was so "green" thal when they said
that their first operation in cold
drawing was "tagging the hollows", I
thought they meant putting lsbels on
them. Little did I know that this
meant crimping one end so that the tags
could grip the hollows as they were
drawn through the dies.

(Computer Unit)

The creation of three specialized functional problem
areas and the consequent formation of interest groups with
individual subgoals all helped to bring aboult the process

of conflict/change that was to follow. The initial prob-

lem of not knowing how steel tube is made, plus the fact



that the computer unit's attempt to approximate on the
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computer the tube manufacturers' rules of thumb failed
relate to questions of feasibility. In this case, the
"perceived" feasibility of the computer project differed
from its "actual" feasibility. Also, the fact that the

computer people only gained acceptance for their project
from above, that is, the main board, and did nolt gain the
necessary confidence and endorsement from the companies

and various divisional execubives relate to guestions of
acceptance. The initial failure to formulate a feasible
and acceptable objective was 1argely respensivle for the

conflict and pressures for change that resulted.

Cycle 1 - Conflict/Change

I

It was in 1963 after the first programs had been run
that the various conflicting views were articuleted.
Company managers were most vocal, especially from Company 1
where the application of production control programs was
first begun and most heavily concentrated. Initislly, a
few managers from each of the affected companies were made
responsible Qy their directors for cooperating with the
computer unit in instituting the various production control
procedures. The burden lay heavily on these men, and when
computerization of technical planning end selection of raw
materialsvas only fifty to seventy percent successful

compared with manusl methods, this necessitated that these
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same men institute manual control to control the mechanical
control system. They complained to their superiors who in
turn put their case before the various company managing
directors.

This cadre of executives, formerly very powerful and
still extremely influential, put the case before the divi-
sion board on which they participate as members but over
which they have no direct control. The Chairman had earl-
ier issued an edict to the effect that the managing director
of the division in the discharge of his executive respon-
sibilities would be assisted by the division functional
directors. "... This does not of itself presuppose any
greater centrelization of the Division's executive opera-
tions in these fields." As well as making the managing
director solely responsible for the activities of the
division, this memo had the added effect of meking some
company managing direcltors feel that the functional direct-
ors had been moved a level above them.  Consequentiy, more
was at stake than a few herd pressed middle management
company executives. The company managing directors put
their own #dividual cases forward as ssrongly as they could.
Any reason became another excuse to renew their wage against
decreasing company autonomy.

Therefore, it must be realized that the conflict over
computer installation takes place in a much wider contex?b.

The computer unit admitted its relative failure but remained
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undaunted in its belief that the general logic behind the
menufacture of steel tube could and must be discovered.
The companies, on the other hand, felt that fcr the most
part they had been taken advantage of. Their criticism
csn be grouped into four main areas.

1) Authority without responsibility. The greatest

single criticism waged against the computer unit by rep-
resentatives from each of the affected companies was that
while they were obliged to give "utmost Cooperation’, the
computer unit was either not willing or not allowed to
take responsibility for its acticns. One company director
commented:

The application of the computer at

Company 1 was bad. They allowed the

computer people to take charge. The

computer people came in, laid down the

techniques, and took the initiative.

This is fundamentally wrong. What

should happen is that the production

man who knows the shop floor should

be consulted. What is necessary is

that they computerize him and his

knowledge.

(Company 4 - A)

The company people felt that whereas they had no
alternative but tc coopnerate, nevertheless they were still
judged by the divisional and main boards on their current
manufacturing operations. In other words, they were faced

with another major variable which could significantly

affect their viability but over which they were given
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little or no control. They felt that the computer unit
should be made responsible in dollar znd cents terms so
that it might temper some of its more radical and costly
ideas.

2) Insufficient consideration and knowledze of comp-

any conditionsg. Closely allied to the above set of critic-

~isms are the companies' claims that the computer unit was
not sufficiently cognizant of company conditiong, and in
many cases did not attempt to remedy the situation. For
example, many stated that the approach by the computer

unit was rigid and inflexible.

There have been tremendous changes in
attitude over the time. Whereas at
the introduction, the computer people
stated that the man system of the
organization is flexible, therefore,
you will do the flexing, they are not
now guite so dogmatic. Before, they
sald that the computer is a relatively
simple unit (not run by simple people,
mind you) but also relatively rigid;
therefore, you will do the accommo-
dating.

(Company 1 - C)

The computer people are the world's
worst salesmen. Theilr initial approach
upset everyone. "If your circumstances
do not fit the computer's reguirements,
you will have to change your circum-
stances. ..."

(Company 5 - B)

On a more technical plane, many company executives
claimed that there are too meny variables for manufacturing

operations to be computerized. Particularly in Company 5,
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which is composed of weld mills, each mana_er cited reasons
as to why 1t would be difficult, if not impossible given
current developmégts, to‘introduoe integrated data pro-
cessing. The speed of Tthroughput is too high and the
detailed information required for operations is impossible
to produce within a given timeiperiod. Also, the mass of
alternétives, such as cancellations and schedule alterations,
That one has to desl with means that smendments cannot be
reflected quickly enough. The time factor is critical.
Drastic alterations, changes in priorities and delivery
sequences take place over such a short period of Time that
one executive predicted that the computer will only be
able to be used for "longer term and bigger problems”.
On the commercial side too, marketing managers state

that they have to jugglé discounts to different customers
in order to obtain orders. This they maintain is the only
way to get business in o very competitive field, and the
computer introduces an inflexibility with which they are not
willing and cannot cope. The whole atmosphere at this comp-
any can be reflected in the following comment by one of its
directors:

This is what drove the compubter man mad

when he was here. He wanted to work

out neat factory loading figures, but

the wide variations in welding speeds

from day to day, etc., defeated him to
the extent of something like half a
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million feet per week variation around
the average. Another problem is that
there are so many decisions taken at
guite low levels in this operation here,
often on an instantaneous basis. It is
very difficult to have rational decision
making going on at a high level which
will be realistically related toc what is
happening lower down. ‘
(Company 5 - C)

3) Approach poorly planned. From where they were
viewlng the application, many company executives thought
that the apnroach by the computer people was not suffic-
iently well planned. Some stated that there was stress
laid on the savings that would accrue from computerization
when no actusl savings were recorded. There was not any
provision for people leaving the project, no training
program to ensure the continued effort to apply the computer
to manufacturing operations. Also, some executives critic-
ized thet there were not enough people initially engaged
on the project, and those that were were not of sufficient-
1y high calibre.

4) Insufficient liaison. The criticism of the computer

application about which boeth the computer people and company
executives could agree was that altogether there was in-
sufficient liaison, a daﬁaging lack of communication caused
largely by the specialization of function and the internal-
ipation of subgoals. Problems occur when collaboration is
required. Other studies, too, report findings that suggest

an inverse relstionship between the degree to which members



of two groups share norms, velues and/or superordinate
goals and the ability of the two groups to conmunicate

56
and cooperate. One cof the studies suggests further that
"the greater the contrast in values and norms between two
groups, the greater the tendency for trose groups to reduce

57
their interaction with each other".
In this case, as we have reported, the difference

in values revolves around the computer unit's technical
objective to introduce a centralized control system and
the companies' largely emotional reactions to the loss
of individual control and discretion that this entails.
However, the companies' reactions are not entirely without
substance. The following conclusion made in one of our
earlier reports is relevant:

What tends to happen in the absence

of definition is that the people re-

sponsible for systems analysis make

policy decisions about the various

controlling factors almost without

being aware of doing so. There is

therefore the danger of long-term

decisions being made in terms of their

appropriateness to system design rather

than in relation to more fundamental

criteria. Thus real control can shift

to the systems designers. 38

The major reason for the conflict situation that

resulted then can ve found in the history and growth pattern

of this giant holding company. & tradition was established

hat so long as each company maintained an adeguate profit-
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ability its internal operations would be left largely
undisturbed. This tradition persisted and was strenglthened
until 1958 when all the companies were grouped intoe divi-
sions. In the steel tube division, the fourteen constit-
uent companies were further brought together on a product
and process basis into six company groups. 4nd in 1960,

it was decided to introduce integrated control so that all
manufacturing activities could be coordinated from a central
headguarters.

We are not here questioning the motives or reascns
vfor such developments. We are merely steting that the
notion of autonomy which is a legacy from a previous era
and which still forms a major part of company philosophy
and ideoclogy is antagohistic towards the idez of both a
centralized division and a ceintral couputer for the pur-
poses of integrated data procéssing. To tre extent that
this ideology persists and is eveﬁ encouraged, there will
remaln an organized resistance to such plans. ZIXor example,
the division in not assuming its coordinating responsibility
and becoming actively invelved in the project, albeit for
guite sincere and altruistic motives, indirectly gave its
approval to the resistance that the computer people met
and were in part responsible for the degree of failure
experienced in the project.

Cnly belatedly, in the face of bpen conflict, did the

division attempt to assume responsibility and change the



state of afféirs by limiting the computer application to
companies 1 and 2.' The managing director, acting together
with his functional directors, felt that the computer unit
would more easily arrive at the core of the production
control problems if its focus were sufficiently narrowed.
This action resulted in a more detailed search pfocess in
which the computer unit attempted To ascertain the logic
behind tube manufacture and the division attempted to
develop an organizational environment more conducive to

the introduction of integrated data processing.

Cycle 2 ~ Search

The computer people began their more detailed search
with the principle that until they developed a correct

method of technical planning of the methods of manufacture

n

("pass" and "interpass'" operations and work documents), they

could not develop an integrated production control program.
One computer executive made the following point about

manual planning:

The trouble is, c¢f course, that the
human planner works according to
"associlative" processes when doing his
Job - planning one operation and then
planning the next one approximately
the same way.

- (Computer Unit)

What the systems analysts had to devise, which was basgic

to a successful computer application, was a logical system
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for tube manufacture. One by-product of this search process
was that the questions they asked company productilion mana-
gers enabled these executives to improve their "associative'
methods.

Consequently, in an attempt to establish a logical
system, each computer project leader was asked To construct
a procedure manual which could be referred to by his sub-
ordinates and which would form the basis for training
company executives in systems analysis. 1In this waj then,
the computer teams, always committed to their ultimate
objective of developing an integrated control systenm,
proceecded in stages "doing bits at a time and hoping to
integrate later". |

Almost by default was the division now involved in a
second direction of search - the ascertaining of an organ-
izatlional environment conducive to the introduction of
integrated central control. Because of the quite recent
creation of a divisional structure together with the trad-
ition of company autonomy alfeady discussed, plus the
assurance and confidence of the computer unit in implement-
ing an integrated control system, and the prevailing belief
that this introduction was both a rather technical and
straightforward matter, the division in a duval attempt
to consolidate i1tself and not interfere with a previous
autonomous and profitable corporate structure, did not

actively involve itself in the coordination of the computer
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implementation. As a result, 1t was now with a sense of
urgency that the division attempted to devise some propos-—
als for a successful implementation. In one of our inter-

views with the managing diredor of the division, he stated:

One feels that the failure has been
the insufficient involvement of top
management in the computer exercise -
both here at divisional headquarters
and at the companies. We have been
leaving things for too much to the
director of the computer unit. He's
been conducting a mathematical ex-
ercise, and we've been leaving things
for him to put them together. Ve
found out too late that top management
must be involved for the thing tc be a
success. It wasn't the computer dir-
ector's fault; it was the failure of
top management to realize that the
computer is just as much the respon-
sibility of top management. We didn't
realize the implications guickly
enough.

(Managing Director

of the division)

Before it could develop specific proposals, the
division first had to ask of itself in general terms Just

what 1t was trying Tto achieve in the computer spplication.

The ultimate objective is to measure
companies. ... Something of the
pressure behind this effort to devise
measures stems from the Chairman's
conference recently when he reiterated
the need to become more efficient with
the plant we've already got.

And again in another interview:



A1l of us are worrying at the moment

about getving uniform information

systems in the companies which will

tell us at the center whet's going on,

so that we can redistribute orders.

It will show up the inefficiencies

between companies, something I suspect

some of the compaiies are worried aboutb.
(Manazing Direct-
or of the division)

ot

With the search process of what They were Trying to
achieve concluded, it then became the task of the division
to determine how. Having delegated the problem of deter-
mining the feasibility of such a venture to the computer
unit, it fell upon the division to ascertain and improve
the acceptanoé for such a project.

The problem of gaining acceptance on the company
level proved to be a stumbling block in the first attempt
at computer application, and it was Just this problem that
the division set about to alleviate. A number of suggest-
ions were proposed:

1) In line with the earlier statement made by the
Managing Director, the division functional directors
proposed that there be more involvement in the project
on the part of senior company personnel. As well as the
increased time commitment that this would involve, these
directors suggested that more responsibility for and control
over the implementation should be assumed by the companies.
To ensure that this involvement would take place on a

regular basis, they further suggested the formation of



company and divisional functional working parties whose
prime responsibility would be the implementation of the
computer program. These parties would work in close col-
laboraticon with the computer unit.

2) To reduce the likelihood of resistance and conflict
reoccurring, the functional directors proposed that they
should head the working parties and provide liaison between
the companies and the computer unit. In this way, there
should be more acceptance of the project. One of these
functional directors commented:

Fortunately, 1 know one or two of these
boys [Company functional directorsg].
... If one can speak their language, it's
so much better than, for example, the
computer director who i1s very much of a
red reg to a bull to many comgsany people.
... He is a very sound man, but there
has to be someone between him and tThe
companies from wheom they will "take 1it".
There has to be a "front man'", but a
man who has got to believe in what he
is talking about.

(Division ~ C)

3) As well as atbempting to make the computer people
and thelr project more acceptable to the companies, the
division itself was faced with the problem of '"selling"
1its function to these previously gquasi-independent manu-
facturing concerns. The answer that the division came up
with attempted to solve both problems. The computer

irector was commigsioned by the division managing director

to "lay on two to three day courses ... for all middle
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management in the division™. Also, it was suggested that
both the computer director and some of tThe divisional
directors make day visilts to the companies in an attempt
to explain their raison d'€tre and in this way gain the
necessary endorsement.

In 1965, after a two year search process, the computer
unit announced that at last it had discovered the basic
Jaws of tube manufacture and set aboul rewriting its comp-
lete suite of programs. The division implemented the
above proposals by putting them forward at a regular

divisional board meeting.

Cycle 2 - Consolidation

The formation of company teams to formulate "precise
systems objectives" was generally viewed by company man-—
agements as "a good thing". As well as making specific
people responsible, it also broke the whole job of computer
installation into more manageable tasks. For example, upon
recelpt of more detailed terms of reference from the company
working parties, the computer unit could set up a number
of project teams to design the requisite computer programs.
A Company 1 executive stated that this more formal lizisocon
"helped to communicate difficulties and ease the strain‘and
tension”.

In Company 2, the response was even more enthusiastic.

A special department called "computer liaison" was set up
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with a manager and cne full-time assistant. These two men
work in close collaboration with the seven computer people

who are specifically concerned with the Company 2 appli-

gty

cation. As well as this department, there is also a spec—
ially created team of three which is responsible for the
writing of the second computer program. These three men
(material control manager, assistant sales manager, and
assistant planning manager) are from the most affected

departments.

This team is considering every minor
detail that will go into the program.
They have now completed this detailed
examination end there are 100 to 200
items still to be resolved. We are
now concerned with decisions as to
whether we include them in the program
but try to modify them, delay the
program until they sre resolved, or
modify our original objectives in
light of these difficulties.

In order to make these decisions we
must take our difficulties out to the
computer unit and get them involved
there. We need to get involvement on
all levels of management as well as
across functions, and bevtween company
end computer unit. It is simply im-
perative that the systems analysts at
the computer unit and the menagers
from all the departments concerned
et together and hash these problems
cutb.

(Company 2 - A)

i

The computer unitv, also, reorganized itself so that

1t could more easily fit into the "functional”
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pattern established by the companies. Whereas formerly
the unit analysts were organized according to the company
on which they were working, they now reorganized themselves
according to the type of project on which they were engaged.
The computer director stated that this would allow for
"more cross-fertilization of ideas and approaches among
people doing the same sort of project in different firms".

A number of factors are responsible for what in tThis
presentation may appear to be a rather sudden acceptance
of the computer installation which actually occurred grad-
ually over a period cf five years. One of the great stumb-
ling blocks in the project was the technical inability to
define the parameters of tube manufacture. This dilemma
endangered the whole objective of implementing integrated
data processing. With the barrier of possibility overcome,
however, the systems analysts could then concern themselves
with the problems involved in developing workable and oper-
ational programs.

The active involvement of the division in the project
also promoted greater compeany acceptance. There are a
number of reasons for this. The division executives in
their conception of the problem of cémputer application
tended to see it in much the same way as the company man-
agers, that 1s, as tube manufacturing executives. They

therefore attempted to arrange the problem to fit the
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existing organizational éetting, unlike the systems analysts
who had previously attempted to redesign the system to
accommodate the problem. The fact that the division used

the already existing structural framework to implement

the objective greatly enhahced its chance at success.

First, it did not upset established role and status re-
lations, and second, it provided the use of an already
existing communication structure.

Also contributing to company acceptance was the move
by the division to give more control over computer install-
ation Tto the affected companies. Ls we indicated in the
theoretical section, if an organization objective is in
danger of not being implemented, fhe initiating group must
sometimes sacrifice some control over its formulation and
direction to other relevant interest groups in order to
gain the necessary acceptance. In allocating this control
over the computer application to the compsnies, the divi-
sion stood to gain the odditional bonus of company invelve-
ment, and consequently, a'commitmeht to a successful applic-
ation.

Whereas we have discussed The factors contributing

toward the implementation of this organization objective,
there are also a number of points that detract from its
introduction. When the computer unit first began, 1t was

formed under the auspices of the main board undex the



particular direction of the research and developme: t direct-
or. However, wien the computer project team mede its
initial report ia 19060, it was decided thet because its
entire operations would take place witiin the steel tube
division, the responsibility for its direclion shculd also
lie in the division. Conseguently, control over the
computer univ was given at that time to one of the joint
managing dircctors. When this man left in 1964 to manage
another division, the present managing director allocated
responsibility for the coputer unit to the financial direct-
or. In the few months preceding the conclusion of our
research, direction over the computer unit was again
switched, this time to one of the joint managing directors
on the main board. The financial director of the steel

tube division, however, retained his functionsl link with

The computer director and still assumes responsibility for
the computer applicatiorn within the divisiomn.

A number of consequences stem from these developments.
First, the continuel shunting of responsibility for the
computer unit, cven though for ostensibly "valid" reasons,
indicates either a lack of active involvement in its in-
stallation, or a lack of knowledge and experience as to how
such a project should be handled, or an unwillingness to
accept the responsibility for a project with such pervasive

implications, or a combination of all these reasons. One
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must here question the motives of the main board. Why did
it relinquish control over such sn important preject that
was concelved and born b, this same board? Did it fesr
the criticism that was bound to come from such a content-
ious issue? Did it want to "wait and see"? VWhatever the
reasons, this action, or lack of 1t, resulted in uncert-
ainty, tentativeness, and even anxiety lower down. Con-
sequently, nobody engaged in the positive and active co-
ordinating function that this kind of project requires.
Second, ﬁhe uncertainty on the company level as to how
to handle integrated datarprocessing resulted in a wide
variety of organizational patterns designed to .accommodate
the computer. TFor example, in Company 1 the responsibility
Tor the computer application is assumed by the chief in-
dustrial engineer who reports directly to the company
managing director. In Company 2, the responsibility also
lies with the chief industrial engineer, but he reports to
the financial director; and in Compeny 4, the only other
company actively involved in the application, the financ-
ial director has control and he is responsible to his company
managing director. These'differing company arrangements
can provoke reactions by some executives who because of their
status and function feel that like other similar company
managers who have been given responsibility for the comp-

uter, they too should have control over their compan
’ y
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installation. Consequently, it can be seen that the way
is open to factionzl disputes and "power plays'" among
various interest groups, each intent upon gaining control
over iTs particular company installation.

This leads to point number three. 4s long as the
responsibility for the computer is seen as in doubt, the
question remains open on various managerial levels as to
who should in fact assume control. . For example, on the
divisional level, one executive stated:

Eighty to ninety percent of the computer

application is on the production side.

Accounts and costing are usually the

first to get access to the computer,

but in this instance this is not the

case. It is therefore illogical, as far

as I can see, that acccunts should have

the responsibility for guiding the

application of the computer.

(Division - D)

Whether it is illogical or not is not the point. Rather
the point 1s that if the responsibility for the computer
application had been firmly established and allccated,
questilons as to illogicality and Jjustification would not
arise so freguently and from so many guarters. The bargain
would have Dbeen. set and the difficult to uproot precedent
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established.

On the one hand there arc pressures to accept the
objective of integrated data processing, while on the

other, certain situations and circumstances are decreasing
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the chances for acceptance. It séems opportune at this
stage to hark back to our original question: What con-
sequences do organization objectives have for managerial
control? In this case, if the objective 1g unprecedented
and unprogrammed, and the forces relating To its achieve-
ment are not made explicit, Tthen the ways to achieve control
are complex and circuitous. To the extent that the in-
itiating group can make its objective feasible (such as
determining the parameters of steel tube manufacture) and
acceptable (such as giving some control over the computer
gpplication to the companies and meking itself aware of and
eliminating pressures which run counter to the objective),
it is more likely that it will implement. and maintain
control over its direction. It would ajspear that the
division has taken positive, if belated, steps in this
direction.

Given the fact that the division is establishing
centrol as a result of a more intimate relationship with
its objectives, is there anything to ensure that this
control is or will be tniform? A somewhat ambivalent
answer 1is provided by a Compaﬁy 1 director:

¥Knowing when not to do a thing at
differernt levels will take time to
stabilize. Controls generated within
a company texd o line up with controls
senerated from the center over time.
This will not happen yet in the steel

tube division because of the inbalance
within the companies. They use dif-
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ferent methods of control, harbor

different attitudes. I'm not sure

we're all going in the right direction.
(Company 1 - A4)

This in turn leads to a further problem that several
company mansgers have posed. Given the situation where
central systems are uniform throughout the division, how

will the division employ these controls?

It is possible that the ccmputer
could provide an avenue ior stronger
divisicnzl, that is, executive control
if the nced arose. However, I would
hate to think that this was a prime
mctive of the division.

(Company % - A)

People don't realize the implications
of the computer application. Feople
really fear becoming & lot of “yes men"
and not being able to exercise dis-
cretion and influence things. They
resent the idea of having to carry out
instructions. It's the fear associated
with the measurement of performance.
No one fears bad performance, but it is
a fact that few decisions can be tsken
ocn one's own criteria. This is the
frustrating thing. It's the fact that
one has to use their criteria that is
the annoying thing. .
(Company 5 - C)

Cnce a gain we confront the problem of diwisional invclve-
ment versus company autonomy. This is the maln basis of

interest group and subgoal formation, n the one hand,
the division, committed to the objective of integrated

control, and the computer unit, committed to implementing
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integrated data processing within the steel tube division,
together present complementary interests. On the other
hand, the companies, fearing that corfrol and discretion
over manufscturing activities will be taken out of their
hands, present an opposing set of interests. Consequently,
if the division is to achieve its objective, 1t remailns
the task of the divisional executives to present their
objective in such a way that it is more acceptable to the
companies. ACcording to the datas that we have presented,
it would appear that by involving company managers more in

the formulation of divisional obJjectives, the division

could possibly succeed in gailning the necessary company

acceptance and commitment.

Cycle 2 - Change/Conflict

Ls we indicated in the theoretical section, conflict

does not alans precede change; the reverse situation can
-0

equally occur, and indeed in Cycle 2, change did precede
and was responsible for the conflict that followed. 1In
December, 1965, the divisional board anncounced that the
main board had approved of expenditure in 1968 for new
equipment "which offered faster operating speeds and a
larger storage capacity than the existing IBM-707O and 1401
computers together with the adaitional benefit of real time
processing" and that this "was a necessary prerequisite

for achileving the objective of integrated data processing
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throughout the steel tube divisicn which had been agreed
by the board in November, 1963 and re-affirmed in April,
1865",

This decision came as a rssult of a report written
by the computer director and which we will examine more
closely in the search process of Cycle 3. The reasons
for the sbove decision are contained in a lecture given
by the computer director at a Company 2 Management Confer-

ence.

ess I feel it necessary to give certain
reasons for changing the equipment in
1968. The first of these is that we
anticipate by 1968 that our present
capacity will be fully loaded. The
secend is that the development of
current applications in the wvarious
companies which would include Company 2
has shown tThe need for "real-time'
processing; this is only possible with
the new installation.

(Computer Unit Director)

1) Storage capacity filled. This first reason for the

proposal of new equipment had beccme guite a bugbear for the
the anelysts and programmers at the computer unit. Serious
inflexibility was being introduced because of the history
of development of the programs and because the present
machinery was 1ll equipped to handle the situation.

Six months ago [October, 19651 we stopped

to have a look at what we had done. The

reason was that so much had been left
out. Ve had developed the programs over
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five years and had pubt so many little
byways and bits into the programs tThat
that they were becoming excessively
fulland very uneconomic to run. They
were impossible to develop further. So
additional things were very difficult
to put in. The programs were very
inflexible and method changes were
impossible to put into such a big
program without affecting much of 1it.
(Computer Unit Director)

2) Time delay. The second reason for the purchase of new

machinery was a continual source of irritation to manesgement
in the ccmpanies. Because the computer has many jobs to do,
it was impossible to stop what it was doing and insert a
different set of pro.rsms each tTime a company wented to
plan an order. Consequently, a 24 hour tiwe delay had o

be built into the system so that tThe computer could ac-
commodate the many requests that it receilved in = day.

The implications that the time delay caused were recorded

by one company executive:

The 24 hour buillt-in delay is a major
problem that menifests itself in
peculiar ways. It is more often a
problem of simple frustration. Here
we are Tfaced with the men, materisls,
eguipment, anda time to spare, but are
in the dark as to which materisls to
choose. OQuite often we go ahead any-
way without waiting for the computer
to tell us what to choose, but we
always run the risk of picking maberial
that the computer has allocated To
scme other Jjob, and then there are
repercussions all the way along the
line.

N

(Company 1 - C)
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"Feal-time" data processing obviates the need for a

time delay. Such an eguipped computer ensables instant
access. There are a number of steps involved. The computer
a) recognizes the interruption, b) stores its current task,
c) feeds in any program required, d) responds to the real-
time task, e) resumes its previocus task, and all within

the space of a very short time (depending upon the time of
the required task) and without the intervention of a
machine operator.

The reactions to such a propossl and endorsement were
mixed. A conflict situation arose which was not resolved
by the time research was concluded. DMost of the critics
prefaced their specific points against purchase of new
machinery in 1968 with a reference to the history of the
computer application to date:

I'm amazed about this! I'd have

thought many more examples of sgucces-

sful application were neceded before

hardware was tought. Hardware is not

the limiting factor in this project.

(Company 1 - D)

Cne divisional executive even questioned the contention
that "we have really run out of capacity on the present
computer”. Another stated that because the main board
has committed itself to new expenditure in 1968, this by

itself is a source of pressure. If the division is not

ready for the changeover in 1968, the fact that it is
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committed will present a stroﬁg force to "go ahead anyway".

The executive who made this comment proposed a possible sol-
ution to this dilemma to the division board. If it was dis-
covered in 1968 that the division was not yet ready to uﬁder-

take the changeover,

«so. Tthe interest on our money for a year
or so would more than compensate for the
delay in making our investment effective.
But how do we get all the chaps in one
mind and refine and concentrate the work
being done to enable us to make de-
cisions about the control of quality?
We're trying to take the computer de-
cisions and let the other decisions
follow on behind. & lot of people feel
that there is an argument for walting
eight or nine years, but others say that
we would never get any further. This is
not true because we would by that time
have gainred a lol more experience in
applying the computer to production con-
trok systems. Company 2, for example,
has made a lot of progress with the
application. But there is a lot of
impatience around, and several people
feel thst unless we push ahead with the
application people will drag their feet.
Unfortunately, my voice is not powerful
enough and my views are not popular.
(Division - E)

Several other executives suggested that this corporation
like many others thet had a desire to "keep up with the
Jones's", the purchase and utilization of a computer being
an indication of progressive management thinking, first

bought a computer and then decided what to do with it. The

new purchase they feared was merely an extension of this
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kind of attitude. This criticism brings us to the main crux
of the problem and the point on which most of the conflict
revolves: Does one purchase a compubter and then devise a
system to fit it, or does one first devise a éystem and then
find a computer that will accommodate it? There are argu-

ments for both alternatives:

One wants to be clear first about our
objectives in relation to the product,
profitability, profit planning, and any
guestion of simplification of the order
book, and also on the plan for ration-
alizing the cold drawing side before
going into the computer application.
The rationalizstion should come first.
I'm horrified at the pressure being
applied to force the computer into
companies.

(Division = E)

ee.. we are not fully utilizing the
existing computer. Why not optimize
the crude system that we have got now
before thinking of this ultimate mach-
ine, I have a lot of doubts about the
firm going for a better and bigger
computer as a solution to our problems.
I want to see more use of our present
computer and train more people up to
what to do. To take our systems now
which are very crude and ineffective
and build up on the basis of them a
very sophisticated system seems to me
to be creating a lot of trouble for
ourselves in the future.

(Division - F)

However, at the computer unit, they have different ideas:

You can't divide the machine and the
system; the two are so absolutely
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bound up. Whatever machine you use, it
has limited facilities, so you design
the system within those facilities.
The technical limits of the machine
dictate the type of system you can put
in. When you get a machine with better
facilities you can design a better sys-
tem, always assuming you know enough
about the system to improve it.
(Computer Unit)

It is not a question, therefore, of whether or not to
buy a real-time computer, but when? The advocates of new
purchase in 1968 (and they would most certainly appear to
be the stronger group) state that enough has been learned to
date in the ten years of computer application, that the
computer people have finally determined the parameters of
tube manufacture, and that the existing problems will be
eliminated by real-time processing. Therefore, a transfer
to the new machinery would seem advisable as soon as it can
be handled. The proponents of waiting state that the exist-
ing system 1is being taken as it stands and put on the com-
puter. There is no basic questioning of the adequacy of
that system. A delay in switching to the new machinery
would allow for a "reasonable' search process to take place.

Before we begin an analysis of the search process that
actually did take place, it seems appropriate to conclude

this section on conflict with a reflection by one of the

divisional directors:
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This is one of the big issues for the
future, and the way we handle it could
make a lot of difference to our effect-
iveness as a division in Tthe next five
years. Are we making a mistake with
this "monster"? Although people discuss
problems such as this as problems, it is
almost impossible to take the emotion
out of 1it. There 1s a lot of worry and
fear surrounding this anthropomorphism.
(Divigion - E)

In other words, concern over the Ttechnical problems must be
balanced with concern for the social repercussions that

result from the orgenizational problems involved in a pro-

ject with such broad implications.

Cycle 3 -‘Search

A portion of the search process of Cycle % occurred at
the same time as the search process of Cycle 2. Whereas the
Cycle 2 search was involved with immediate obJjectives
(devising suitable production control programs for companies
1 and 2, at the same time searching for basic laws of tube
manufacture), search in Cycle 3 involved itself with overall
divisional policy and objectives, and current developments
in computer technology. As specific relevant information
was learned from search process 2, it was fed into this
larger project.

Because the computer director was largely responsible
for conducting the entire search process of Cycle %3, it is

of benefit to have before us his terms of reference, that
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is, within the bounds of the division's objectives and com-~
puter technology, a description of that which he is trying

to attain.

Menagerial control of any enterprise is
exercised by taking decisions based on
information supplied by the information
system of the enterprise. For example,
material is procured when informetion
from actual or anticipated shortage is
received, selling prices are fixed, at
least partislly, in relation to informa-
tion on production costs, capacity is
varied as a result of information on
forward demand, labor is controlled on
the basis of information of past perform-
ance, and so on. The gquality of manage-
ment cannot be better than the quality of
the information supplied to it.

The information system in any enterprise
is a connected entity, although it is not
regarded in this light traditionally.

The preparation and presentation of infor
mation is the major item of administratiw
cost in any enterprise. In most enter-
prises information systems have grown up
item by item, usually on a departmental
basis and there is often a considerable
amount of duplication and freguently
information is not presented in the most
useful form. ...

An ideal information system will supply

to each executive the information nec-

essary to the discharge of his functions.

Wherever possible, any information which

does not reguire attention will have been

eliminated before presentation. It is

not the volume but the quality and scope

of the information that is important.
(Computer Unit Director in a report proposing
the adoption of a real time data processing
system)

Thus, with this frame of reference, the computer dir-
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ector and his systems analysts considered the ramifications
of division policy and its obJjective of integrated data
processing. On the basis of recommendations made from the
Cycle 2 search process and in light of current developments
in computer fTechnology, they produced a report which pro-
posed the purchase of equipment which "is now commercilally
available that enables all the known defects of the present
system to be overcome". This report was accepted by the
main and divisional boards, and plans got underway to re-
write present computer programs with the objective in mind
of eventually transferring to the new machinery. The actual
problems involved in transfer were discussed by one computer
executive:

Transfer is not difficult but reguires a

lot of work and costs a lot of money.

.+« When we switch to the 360/50 we will
. .z not transfer programs as they stand; we

will take advantage of the transfer to

redesign the logical system used.
| T . N
(Computer Unit)

A schedule for the real-time data processing.applica—
tions was also contained within the report. Companies 1 and
’2 because of the huge backlog of information would be
"integrated" in mid-1968. Company 3, because of the simi-
learity in ifs production procedures, even though it has had
relatively 1ittle contect with the computer unit, was slated

for a few months later. Companies 4 and 5 and a soon-to-be-
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built plant of Company 1 were scheduled for a year later.
Company 6 was not mentioned. There was some difficulﬁy
envisaged with Company 5 that we have alresdy discussed.
Because there is uncertainty in estimating how much footage
will come off a weld mill (all estimates being *25%), this
firm will become the subject of a special technical invest-
igation. Otherwise, it was anticipated that transfer and
application should take place smoothly and with perhaps only
a minor revision of the time schedule.

Let us now make a detailed exasmination of why this
report and its proposals were endorsed. As we have indi-
cated throughout, this will entall an analysis of the feas-
ibility and acceptability of the stated objective of inte-
grated data processing. In this case, 1t is possible to
list seven major reasons why the proposed real-time data
processing system for the steel tube division was accepted.

1) Only the characteristics of a real-time computer
system make feasible the objective of integrated data pro-
cessing for fourteen diversely distributed steel tube manu-
facturing companies. We have already discussed.the purely
technical advantages of a machine that can accommodate the
equivalent of seventeen to twenty of the computer unit's
present programs at one time and which can process inguiries
immediately and transmit the result almost instantaneously

to an external station, irrespective of the task on which i1t
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is at that moment engaged and without any intervention by an
operator. We did not, however, discuss. the further tech-
nical advantage of simulation that this new machinery also

offers. As the computer director stated:

The. present information system, so far,
offers little guidance to the setting of
control parameters which is one of the
main managerial functions. In setting
such policies the greatest need is to be
able to evaluate, within an acceptable
degree of certainty, the likely effect
of alternative policies and to make a
specific choice on the basis of this
evaluation. The only effective means of
obtaining this information is by simula-
tion. Simulation invelves constructing
a numerical model under varying condi-
tions and deciding from the results
which of the alternative policies is
likely to give the best results.
(Computer Unit Director)

2) We have also presented the view that this large firm
in purchasing the latest electronic equipment sets itself up
as very much of an industrial and business trend setter. In
fact, during the period while research was in progress, an
industrial columnist wrote a full page report on this fiii.
The newspaper article discussed the many attributes of the
firm which are responsible for making it one of the leaders
of the engineering field. Both the present and proposed
computers were seen as contributing to this impression. It

naturally enough became a talking point in interviews and

general discussion. There was & reluctance to read too much
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into the article; for example, it was described as '"the
usual journalistic mixture of truth and half-truth"; but
even so, it caused some company executives to view the com-
puter application in a more favorable light. Thus, as well
as increasing the general prestige of the firm, it had tThe
added effect of making the project more acceptable to some
company executives.

3) Also contributing to the acceptance by the main and
division boards was the fact that since 1960 this firm has
committed itself To the objective of inltexrated data pro-
cessing. If the new machinery is seen as contribubting to-
ward tnis objective, then the pressure éf the commitment is
a major factor in its acceptaﬁce.

4) The actual creation and formation of a specialized
organizational unit for the computer gives 1T signirficance
in policy formulation. As we have already indicated, if
there is a lack of definition as there was in this case
where the firm was breaking completely new ground, the
people responsible for systems analysis can influence policy
decisiongs by the way in which they formulate the problems.
It could be argued, for example, that the mein board in
accepting the proposal at this time of real-time data pro-
cessing was really accepting the most articulate set of
proposals rather than what would be more appropriate for

the organization at that time.



5) This leads directly to the next point. The pro-
pensity of the computer unit to write reports also provides
a partial explanation as to why 1its recommendations were
accepted. The individual or group that recognizes, explains,
and even provides a potential solution to a problem "has an
important voice in the way in which the problem is formu-
lated and in the extent to which it is communicated to

42
others in the organization”.

6) The workability or perceived workability of an )

.z
objective is also a powerful force towards its acceptancg.
This point is made very dramatically when one compares the
computer unit and its custom of writing repcrts that spell
out specific procedures with the companies and thelr pro-
testations that "it is impossible to summarize fifteen years
of tube making experience on a computer”.

7) Finally, if one has the initial endorsement of the
principal decision makers of an organization, in this case,
the main board, and one's objectives are similar to these
individuals, one 1§ far more likely to have his proposals
accepted almost as a matter of course than if the reverse

4L
situation were true.
| As well as contributing to the acceptance of the re-
port by the main and divisional boards, these seven reasons
also lead to a consolidation of the proposals contained

within the report, and the development of interest groups

and subgoals.
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Cycle 3 - Consolidation

Although some benefits will arise
directly from the introduction of com-
puter controls in such ways as staff
savings, stock reduction, and yield
improvement, the chief advantage should
be looked for in an improvement in the
quality and extent of information avail~-
able to management. AT present there
are serious deficilencies to be overcome
such as lack of knowledge of product
costs and profitability, and a general
inadequacy in the information available
at Divisional level on which company
performance can be assesced and on
which future planning, capital expendi-
ture and commercial policies affecting
the Division as a whole can be based.
To meet the Divisional nesds a degree
of standardization in the different
company information systems will be
essential. In addition, the enlarged
and improved computer installation will
enable simulation studies to be mounted
to show the effiect on costs and profits
of such factors as different production
methods, new investment, variations in
cepacity loading or changes in sales
mix.

(a statement by the steel tube division

board on computer development)

The above statement by the division could be termed a
statement of intent for it embodies all the reasons for the
overall objective of integrated data processing, and it was
to this end that the division set up functional working
parties, arranged for computer courses for all management
levels, and sought to establish an involvement never before
attempted on a divisional basis. Because research ended

before the consolidation process did, we will maske only
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brief comments about the directions we tThinlk this process
is likely to lead.
One of the most important zreas in the sttempt to

establish integrated control is the relaticnship bdween

the companies and The divisicn. One of the computer people

}_l-

n prec¢icting the success of the anplicaticn stated that

... 1t has to go ahead in the right

environment. The Managing Director

of the division knows there is a lot

of room for improvement ... . He is

a far sighted man; he feels the comp-

anies should be deepnly involved. In-

volvement was not possible in the

first place because they had not gzot

enough experience. But now it is

poessible.

(Computer Unit)

This statement brings to light a number of guestions that
have been plaguing the division. What is the "right"
environment for the computer application? How is it pos-
sible to meke companies deeply involved? What kind of
experilence 1s necessary for this involvement? Whereas
the division has not yet the answers to these questions,
at least it is asking the questions.

The division and the image it presents to the companies
ig extremely crucial, especially in light of the previous
era of company autonomy that we have already discussed.
However, due to the efforts of the managing director and
his functional directors, a workable and acceptable re-

lationship is at last being nurtured. One divisional

mn



director commented:

The managing director may be individ-
ually responsible for the division but
it doesr't mean that he acts in an
avthoritative way; he's not a dictator.
It's the difference between a "humsen
relations” approach in which you tell
the chans and keep them in the picture,
and a "Human resourcesg" approach in
which you assume you are dealing wilith
a group of intelligent human beings
who have different experiences and
views which it is worth plumbing
because they may affect your decision.
(Division - E)

The fact that the above divisional executive chose
these particular words to describe this situation illust-
rates an interesting phenomencon. Many of the more senior
divisional and company executives are relatively sophist-
icated in management theory. Some of them regularly attend
lectures and courses on management and organizsation. What
is interesting is that they are using descriptive socilzal
science concevnts.to defend the particular courses of action
that they have chosen. In other words, they are using for
justification terms that have been developed to describe

th
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varicus organizational processeg in which they are
currently engaged.

e

What the above executive was saying was that the
menaging director does not expect nor does he want a un-
ified, completely harmonious divisional structure. He

expects, for example, company manasging directors to present



their own cases very sbtrongly - this is their jon. However,
he does want to achieve an environment in which these same
senior company executives see that thelr own individual
company interests are represented on a broader plane, that
is, in a divisional structure. The changes that are bteing
noticed on the division board which is composed of divi-
sional functional directors and company managing directors
are illuminating in this respect. In an interview with one
of the divisional directcrs cn the board, he stated:

It seems to me that The divisional

board might be working towards be-—

coming more than an information dis-

seminater in that people are beginning

to know each other beltter, to know

more about what's going on, to think

of the division more as a division,

and of the divisional board as some-

thing which is not a forum for defend-

ing one's company position (which it

used to be apparently). DNow people

are beginning to feel rather that they

are members of the divisional board.

Perhaps they still have to sell it to

their subordinates in their companies.

(Division - E)-
It would appear that a bargain is in the making.

The division in allowing company managing directors in-
volvement on a wider "divisional" spectrum thereby gains a
commitment in the establishment of uniform controls through-
out the division. As we have stated, this is merely con-

Jjecture based on existing date as to how a part of the

consolidation process might develop.



An interesting sitvation in fthis respect is the
develcopment of The computer application in companies 1
and 2. Throughout the data presentation, there have been
occasional references to the fact that the application is

more successful at Company 2, even though 1t was begun
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earlier in Company 1. The major reason for this can
found in Tthe origin of the two companies. Company 1 was
one of the original four members of the federated alliance
in 1919. From this tinme forward it has malintained a mowsr-
ful and influenti é] position (it is by far the largest
of the six ccmpeny groups witnin the division), including
rousing the Oerlndl corporation headguarters. Briefly,
it i1s steeped in the tradition cf autonomy that was en-
couraged for forty years.

Company 2, on the other hand, is @ new company conceiv-
ed by the present divisional menagement. Dorn from a
merger between two depsrtments of two other companies, 1ts
management, most of it from the asffected companies, was
nevertheless recruited by the division. From its beginning
Company 2 has been a steel tube division company. Because
of tThe problems involved in Setting up a new compeny and
because it did not have a previously established tradition
of autonomy, Company 2 has a more intimate relationship
with divisional headguarters then does Company 1. 4lso,

because 1t does have a closer relationship, it is more



~95-

involved in "divisional" projects such as the computer
v

further evidence for
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application. Consequently,
the ascertioh that if the division can invelve the companies
in division projects, it can thereby gain a greater com-
mitment and thus greater control over its objective of
integrated data processing.

A more definite area for speculatidon as to how this
consolidation process will develop 1s management training
and development. As well as the specific courses on com-

uter installation and operation which in some cases have

e

been extended to three months, the division has also arranged
for menagement courses on how the influence of communications
and systems science, and the rapidly expanding developments
currently teking place in understanding the processes of
thinkiﬁg, organizing, and problem-solving is affecting and

changing the whole practise of manesgement. Also in Thes

o}

courses 1s an emphasis on "

getting people to think of the.
division rather than the company. It's a start towards
making people think beyond the limits of company boundaries.'
Consequently, it would appear thael these two moves - in-
volving senior company personncl on a divisional basilis and
committing them through divisionally sponsored courses - are
helping the division to establish its desired image and at
the same Time achieve "the objective of integrated data

processing throughout the steel tube division'.



The cyclic processes

In the preceding sections we have presented the cyclic
processes that comprise thils particular organization object-
ive. By way of conclusion and in an attempt to depict
common elements and explanatory features, we have pres—
ented the entire development of this objective in schematic
form (see Table III) from "getting involved in the use of
computers” (1958) 4o achieving '"integrated data processing
throughout the steel tube division" (18&85).

In comparing similar processes in each of the cycles,
some conclusions are spparent. For example, each of the
succeeding search processes bedomes_more exﬁlioit and well
defined. The focus of search narrows appreciably as does
the time it takes tocomplete each search process. The
energles devoted to ascertaining the feasibility of the
objective become more focused. In Cycle 1, the possibility

of several kinds of computer application were explored,

while in Cycle % only the possibility of various detailed
aspects of one project were examined. The empnasis of
search bedomes less concerned with the possibility of the
obJective and increasingly involved with its workability
and operationality. I will be noted that the perceived
wofkability of an objective presents as great a pressure
for its acceptance as doces actuel workability. In Cycle 1,
the computer unit's atbtempt to base programs oh exlsting

manual preoduction control systems proved abortive, yet the
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Table ITTI

Development of an Organizatiocn Cbjective !

Organizational
Processes Cycle 1
SEARCH 1956-59
’ - research into getting involved in
the use of computers.

Feasibility - ascertaining possible alternative
courses of computer application and a -
report recommending the specific kind,
place, method, and time cof applicaticn.

Acceptance - acceptance of report by main
‘board. Little attempt to inwvolve
other organizational members.

CONSOLIDATION 1960-62

Interest group
formation

Subgoal
formation

- development of computer programs
in various steel tube companies.

~ fermation of three broad special-
ized functional groups - the computer
unit, the division, and the companies.

- computer unit's concern with
technical problems involved in appli-
cation; division's interest in estab-
lishing & coordinabted divisional gtruct-
ure; and ccmpanies' commitment..to

previous autonomous manufacturing

conditions.

CCNTLICT/CHAIGE

Conflict

Chani:e

160355

- conflict and pressures for change
due to the abortive attempt to base
computer programs on existing menual
production control systems.

- company resistance to divisionsl
integration and computer application.

- decision by division to limit
acplication to companies 1 and 2.




Organizational
Processes Cycle 2

SEARCH 1963-65
- attempt by computer unit to find tThe
basic laws of Tube manufacture; attempt
by division to ascertaln environment
conducive to integrated deta processing.

Feasibility - ascertaining whether an integrated
control system is possible within the
division. "Workable" proposals by the
computer unit and division to this end.

Acceptance - attempt by division to inveolve all
company menagements in an active role in
the computer application by setting up
working partLes and arranging for s;e01al
menazement courses.

CONSOLIDATICN 1965-.7
- cautious complling of new 1nfor
mation for revised programs.

Interest group - formation of company teams to assist

formation in bthe application; formation of interest
groups on the issuve of who should assume
respongibility for the application.

Subgoal - attempts by division to ccordinate
formation Gubhoa]s, subgoal formation on the whole
issuve of. control: who is.to have it, what
kind will 1t be, and how will it be used?

CHANGE/CONIFLICT 1965=7 :
~ reelization by computer unit that
present equipment is bﬁcomlng over-
loaded and built-in Ttime delays are
hampering objective.

Change -~ commitment by main and divisioneal
a ne i a5¢ C iew generatlon
boards to the purchase of new generatlor
machinery in 1968.

Conflict ~ criticism by company and divisional
personnel about new plans when only part-
ial success has been shown to date.




Organizational
Processes

Table IIL (cont'd.)

Cycle 3

SEARCH

Feasibility

Acceptance

- research into the problems of at-
taining integrated data processing and
the advisability of obtaining a "real-
time" computer.

- ascertaining the "need" and finances
for such a project and a report spec-
ifying the scope, use, advantages, and
schedule of proposed introduction of the
new computer.

- attempt by division to involve sen-
ior company personnel in "divisional™
projects, and initiation of a series of
lectures, company visits, and ccmputer
courses to gain company commitment.

CONCOLIDATTION

Interest goup

formation

Subgeal
formatidn

1965-7

- senior and middle management computer
courses and rewriting of progranms with the
idea of transfer to new machinery.

- reallignment of interest groups on
the basis of new hardware in 1968 and
on the division's attempt to achieve
more company commitiment.

- the beginnings of a "positive"
company-division relationship by in-
volving companies in "divisiona® problems.
The differing reactions to the computer.
application by companies 1 and 2.

CONFLICT/CHANGE

Conflict

Change
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maln board accepted the proposals contained in the report
because 1t was convinced that these proposals were in_fact
workable. Succeeding search processes reveal a genuine
concern for getting companies to accept the computer pro-
Ject. "It was either not known or not thought necessary
for compeanies to be deeply invoived for a successful im-
plementation of the objective.

The consolidaticn processes also reveal some inter-
esting conclusions. In Cycle 1 we note the formation of
three specialized functional groups - the computer unit,
the division, and the companies. Because of the nature
of their specialized tasks and due to their histories of
origin, these grouss form specialized subgoals. The
computer unit concerns itself, almost exclusively, with the
technical problems involved in the application. The newly
established divisional executives, their sympathies with
the companies, nevertheless attempt to establish a divisional
structure in which central integrated control is possible.
The companies, steeped in a tradition of conducting their
own independent operations, present resistance to the
notion of central control. As we procesd throush the

cycles, there is a ;rowing realization of the state of

affairs by the division 2nd an attempt by it to brin: these

subg;cals more into line with one crother. Thic involves

the bargain of allowing companies morse ntrcl over the
formulation and implementation of thz computer project in
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return for an increase in commitment and involvement in
"divisional' operations.

The processes of conflict and change slsco merit dis-
cussion. There is a tendency to think in some business
communities as well as social science circles that conflict
is sometring to be avoicded. We hope, however, that this
ﬁresentation has displayed that conflict is not to be
avoilded but reckoned with and anticipated. Conflict implies
change as does change imﬁly conflict. It is these processes
that provecke new development, and in this case, a new
search process with a narrower and more precisgse focus. In
the development of this organizational objective, conflict
resulted in increased efforts to discover the bagic laws

0o

of tube manufacture and an involvement that was previowly

I}

lacking of seniocor divisional and company managements. It
also stinulated the debate that is currently taking place
as to the eadvisabllity of acguiring new generatlon equip-

(]

O
N

ment in 196&8. The process of conflict is two-sided; 1t
acts as both a control over and a stimulator of change.

In the concluding section, we will concentrabte on The
more general.issues that we have ralsed throughout the
data presentation. Specifically, we will produce general-

izations in propositional form on the notion of an organ-

iz ation objective as it affects managerial control.
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VI. Conclusgicns: Implications for Further Research

Organigation objectives

In the preceding study, we have analysed the factors
significantly affecting the development of this organizalbiion
objective. BSome of these factors have detracted from its
achievement whilc others have contributed toward a succes-
sful implementation. In this section, we will describe
both sets of factors and then atterpt to relate them to the
notion of managerial contrbl.

One of the‘major factors detracting froi the achieve-
ment of the objective in its early years, and from which
several other factors follow, was the relative lack of
direction and involvement on the part of the senior manage-
ment resvonsible for its introduction. Whether The fault
lies with the division or the main board is really a side
issue. What is important is that a lack of firm leader-
ship over the project resulbed in uncertainty and tentative-
ness throughout all affected parts of the.organization. We
have already discussed the various manifestations. The
cemputer unit, intent on achieving the technical application,
and faced with this lack of direction, tcok the initiative.
Unfortunately, the computer unit executives were unfamiliar
and ir. some cases unaware of the organizational problems
involved. Consequently, due to the uncertainty caused by a

reluctance to assume responsibility and the computer unit's
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initial approach to the companies, a great deal of resist-
ance was mustered agaiﬁst the project. Added to this sit-
uation was the ccmputer unit's technical inability to define
the parameters of tube manufacture.

Throughout the presentstion, v have commented on the
companies previously established tradition of autonomy. This
comprises anothcr major reason detracting from the achieve-
ment of this organizaticn objective. As long as company
autonomy is allowed to be seen as a possible alternative
to an integrated division, resistancewill flourish and
the objective will be endangered.

In creating a number of specialized functions to
achieve a given organization objective, a classic situa-
tion arises. This is known as subgoal formation and some-
times detracts from the implementing of that same objective.
In our study, we note the formation of three broad functional
greups - the computer unit, the division, and the companies.
As we dave already outlined, these groups because of their

specilisliz

®

d knowledge and training, their in-group communi-

o]

cation, and the specialized nature of their tasks, tend to
view the objective in different, sometimes conflicting,
ways. For exsmple, the divisional objective to ihtroduce
integrated data processing 1s hampered by the computer
unit's overbearing concern with the technical application,
the companies' interest in maintaining their own independent

manufacturing operations, and the dividon's emotional
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attachment to Tthe views of the companies. As well as
producing different views, subgoal formation also tends to
reduce the amount of contact among various organizational
subgroups. Conseguently, the liaison and communication
necessary. for a project'of this nature is also endangered
by this phencomenon.

Finally, during the development of this objective,

there were a number of changes in senior management and in

0%

oo
i

e effect of introducing more

[
ct’
oy

overall policy. This ha
uncertaeinty and complicating an objective already Iraught
with complex issues. All these factors had the cumulative
effect of slowing down the implementation of integrated
data processing. Particularly in the formalive years when
the issues were not so concrete and well known, these
factors together impeded & successiul conclusion.

The fact that this objective is developing toward its
desired end implies tha. there is also a set of factors
that is contributbting toward its implementation. An external
factor can be found in the general industrial trend toward

45

the adopticn of impersonal control mechenisms. fhe computer
represents a means whereby =zn impersonal control system can
be established. Conseguently, There is a strons pressure
tc implement those objectives seen as contributing tdward

the advancement of industry and that are industrially

fashionsble.
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From its incepbtion, this project has had the continued
endorsement of the main board. It Was one of the directors
of this board who first conceived the idea, snd now, with
the computer unit again under the direct control of one of
the joint menaging directors of the firm, 1t has gained
improved status in the eyes of many executives concerned
with the application.

We have already discussed the computer unit's propensity
for report writing. As we also mentioned, the worksbility
of an objective, whether perceived or actual, presents a
strong pressure for acceptance. The fact that the computer
unit specifiés in detail the methods and priorities of its
plans and relates them to a time schedule 1is a great contrib-
uting factor toward the development of the objective.

The belated activities of the division also signifi-
cantly affect the development of the objective. 1In its
attemp?® tb stretch company managers' horizons to include
divisional matters, it is breaking down the parochial comp-
any boundaries reinforced by forty years of independent
operation. Control over the formaulation of divisional pol-
icy, increased participation oA the division board, and
di&isionally sponsored and influenced management courses are
the methods whereby the division is attempting to gain more
company commitment to the computer project.

A11 of the factors contributing toward the implementa-
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tion of this objective as well as some of those detracting
from it relate to guestions of feasibility and acceptance.
Thus we may conclude that to the extent an organization
objective is feasible and accepted, it 1s more likely tThat
it will be implemented. There are other factors such as
previously established traditions, rapid organizational
change, and a lack of involvement by senior management that
we also deem to be significant. However, it is suggested
that if this objective had been more feasible (e.g., the
paraneters of tube manufacture being known at the outset)
and more accepted (e.g., the companies being involved earl-
ier in the formulation and direction of the project), these
other problems, if indeed they would have been problenms,

would not so significantly have affected the outcone.

Managerial control

Given the objective to establish an integrated control
sys%em within the steel tube divisilon, one conclusion is
ob?ious. A tighter system of control implies a more precise
statement of objectives, for we have already stated that
control is, by definition, related to scme standsrd or

.

objective. The precision with which objectives and plans
have been made within the steel tube division has been
characteristically loos. Ffor example, one divisional

director commented:
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We've never been ones for defining

things too precisely in this firm.

Things happen by implication and usage.

(Division - B

Thus, along with its objective to establish integrated con-
trol, the division has also attempbted to describe in detail-
ed terms exactly what it is doing and what it is trying to
achieve. For example, the managing director of the division
recently asked all his functional directors to produce
terms of reference. Also, divisional plans for rationali-
zation and standardization call for a more precise statement
of objectives.

It is our conclusion, given the very slow start of the
objective to achieve integrabted dats processing within the
steel tube division, that had the division concerned itself
first with a definition of objectives and then with the
attempt teo introduce control rather than focusing on both
these problems concurrently, it might now be in a stronger
controlling position. One must first ascertain his objectiws
before he can attain control, and the more tightly he wishes
to control, the more precise must be his objectives.

If the division does establish a centrally unified
control system as appears likely, several ﬁoints follow.
Firét, ag one company director indiceted, ar emphasis on
planned objectives reduces the probability of risk because

of the detailed search process that takes place. However,



-108-

it also has a restrictive effect on business enterprise.

Now any scheme has to run the gamut of

committees and boards. This eliminates

the risk factor. IMind you, we will

probably continue for evermore making a

nice stesdy profit, but we will never

do anything startling. People who make

and lose a lot of money are those who

take development risks, and we are no

longer set up in a way to take advantage

of opportunities.

(Company 4 - A)

The whole process of management changes as a result of the
changing nature of control. The replacement of personal
hierarchical control with an impersonal mechanistic control
system has broad ramifications.

Second, the introduction of centralized integrated
control still leaves open the question in a division wit
such diversified manufacturing operations of what to measure
A current worry expressed by some company executives is that
the division will concentrate on things first because they
are measurable and not necessarily because they are good
indicators of company performance, especially when compared
with other companies. Such concentration tends to distort
the total picture. The division is currently experimenting
with the measure of comparing companies' relative ability to
meet their budgets. However, realistic budgets presuppose a

precise and explicit statement of objectives, something that

the companies are only now attempting to formulate. Conse-
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guently, we agaln find attempts to impose relatively strict
control failing because objectives are vague and often only
implicit..

Third, the application of centrally administered mech-

anistic control poses a conflict in two managerial ideolo-

09

ies. The steel tube division provides an interesting
illustration of a problem currently facing a large number

of industrial firms. An attempt is being made to pursue

two courses simultanedusly, to promulgate two ideologiles
which are not really compatible. Current management devel-
opment procedure emphasizes the importance of individuals
and the professional nature of management with all The
emotional undertones of the word "profession". On the other
hand, what is happening in practice - rationalization of
every kind, establishment of control systems, and the comput
er application - puts much less emphasis on individual
management performance and more on the system in which
management functions. Yet wraditional management ideology is
still propounded in management training and development
schemes.

This conflict in ideologies is at the base of the pres-
ent company-division difficulties. On the one hand, is the
division attempting to establish an integrated mechanistic
control system, while on the other, are the companies holdingg

on tenaciously to thelr individual, personal, hierarchically
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organized operations that they have established over the
vyears. The fact that the divisional executives have for the
most pért the bulk of their experience in the companies
explains their reluctance "to treat company identity

lightly".

g
With the difficulties that The division is experiencing
in attempting to establish unified control, it is no wonder

that it has looked to the companies for increased commitment.

In a situation charzed with conflict,
the process of discretion will be sub-
jected to close scrutiny, and the
gquality of administrative decision will
tend to be infused with a high degree

of self-consciousness. The scrutiny of
the opposition and self-consciousness

of the leadership will alike center upon
the question of commitment. What
attributes and what Symbols. .are command-
ing the loyalties of the gstaff? What
precedents are being established? What
alliances are being made? BSuch issues
will be uppermost in the minds of lead-
ing individuals during periods when the
evolution of the character of an organ-
ization 1s not settled. 46

I

If the division can achieve more company commitment to the
computer application in exchange for more company involve-
ment and direction over divisional policy, it is probable
that the division will achieve its objective of integrated
data processing within the steel tube division.

What is now being discovered, however, is that in the

determination of what the real controlling factors sre, the
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computer application does more than simply simulate the

work of manual planners. It provides the basis for a rad-
ically different integrated system of control. Because the
machine has tomogrammed, it forces decisions to be made
congscilously both about long term objectives and short term
standards of performance. Moreover, when organized from a
central point, it alters the pattern of information flow.

In future, for example, instead of approeching the companies
for much of the detalled information required for planning,
divisionél personnel will simply have to commission the
writing of a comgputer program. The dangerous misconception
in the case of the steel tube division, as in many other
manufacturing concerns, was to see the computer as a manage-
ment tool mechanizing mental activity rather than as an

intrinsic part of a total system of control,.
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