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Strominger, Steven Ned (M.S., Telecommunications)
Integrated Information Systems Management: A Coordinated and
Cooperative Approach

Project directed by Professor Fred Chernow

Integrated Information Systems Management: A Coordinated

and Cooperative Approach offers a new way of evaluating information

systems management. The converging data processing and tele-
cormunications technologies that are making concepts of the past
inadequate for using both information and information systems
to achieve organizational objectives are evaluated. The impact

the converging technologies can and will have upon the traditional

~organizational and managerial structures designed around and for

information systems is discussed. It is shown that as information
systems become more technologically complex and interdependent,
the need for more effective information systems planning and
management escalates. ’

This project considers the nature of information, the forces
leading to integrated management, and the interaction of integrated
information systems and the management environment. The relation-
ship between Integrated Information Systems Management and effective
and efficient interfacing of the diverse information §ystems that
exist in organizations toaay is explored.

A requirement for cooperation and coordination between

managers of separate information technologies is established in

light of the evidence that new information technologies transcend

traditional organizational boundaries. Integrated Information
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Systems Management is offered as a tool to evaluate management

practice and to develop a fully coordinated and cooperative

approach to information systems management.

This abstract is approved as to form and content.
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CHAPTER I
INTRODUCTION

« . . Modern business runs in large measure on information
and communications. Swift, versatile communications play a
crucial role in the efficiency and profitability of business

large and small. AT&T 1978 Annual Report

While communications has always played an important role in
the conduct of a successful business, a technological revolution
in communications is now occurring that makes it possible for
communications to play an increasingly pivotal role in the success
or failure of a business enterprise. This revolution began many
years ago with the railroad ahd the telephone. However, from an
historical perspective, it is the convergence'of data processing
and telecommunications in the past fifteen years which has pre-
cipitated a new and more accelerated stage in the communications
revolution.

The issue of converging technologies has reéeived a great
deal of attention. It has been exhaustively analyzed from a
regulatory standpoint in two Federal Communications Commission
(FCC) inquiries. In addition, many magazines, books, et al.,
have addressed and speculated upon the significance of this
convergence. Unfortunately, a great deal of this attention has

been devoted to the technical aspects of this convergence and to

the potentials of the new information technologies which can be




derived while management approaches for handling the existing and

emerging information technologies have been almost totally ignored.

Purpose
Integrated Information Systems Management: A Coordinated and

i Cooperative Approach offers a new way of evaluating information
systems. It is based upon the fact that the converging data-pro-
cessing and telecommunications technologies are making the organ-
izational concepts of the past inadequate for using both information
and information systems to achieve organizational objectives. The

vconverging technologies can and will have a tremendous impact upon
the traditional organizational and managerial structures designed
around and for information systems. They present organizations
large and small with new and challenging management options for
these systems. As information systems become more technologically

complex and interdependent, the need for more effective information-

systems planning and management escalates. ’
The convergence of information systems, an outflow of the

converging technologies, presents managerient with a dilemma. Should

e

i

organizational information systems continue to be treated as
distinct entities (e.g., mail department, computer department,
telephone department, etc.)? Or should new management structures
be adopted that recognize and stress the commonalities of their
functions, rather than stress the dissimilarities between these
traditionally distinct entities?

This project is based on the thesis that Integrated Infor-

mation Systems Management (IZSM) is essential to an effective and
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efficient interfacing of the diverse information systems that

exist in business today. Effective management of information
systems requires maximum cooperation and coordination between the
managers of the separate information systems because the new infor-
mation technologies transcend traditiona] organizational boundaries.
This cooperation and coordination cannot be maximized without the
support, encouragement and attention of top corporate management,

as well as the end users of corporate information systems.

Intended Audience

Integrated Information Systems Management: A Coordinated
and Cooperative Approach is written for top management and users
of information systems. Because the topic is management and the
primary intended audience is management, information systems will
be discussed from a management, rather than a technical, per-
spective. The intent is to present a kaleidascopic view of what
the new information technologies, in an integrated-information
system structure, can offer in the way of reduced operating costs,
improved productivity, and, most importantly, improved information
flow and accessibility.

In this regard, it is written for the information non-
professional, rather than for telecommunications or data-processing
managers. This does not mean, however, that information technology
managers cannot derive benefits from this project. An appreciation
of how 125M can enhance operations from economic, productivity,

and information flow points-of-view can help these service-oriented

managers to recommend, design, acquire, and operate information
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systems that support organizational goals. An adversary relation-

f ship often exists between departments handling separate information-

systems technologies. This work will provide individual information-

systems managers with a universal, rather than a parochial, view

of how information systems technologies are becoming inextricably

intertwined.

Structure

This project is structured to give managers and information
users a basic understanding of information, information systems,
and management approaches fnr handiing information resources.

Chapter II addresses the value of information. The concept of

information as both a resource and a source of power or competitive

; advantage is discussed.

The evolution of the many distinct and separate information
systems is treated in Chapter III. Historical perspective is
germaine because it gives managers insight into the evolution of
the variety of distinct information systems. Emphasis is placed
upon the forces motivating organizations to adopt or incorporate
the new information systems which emerged as a result of the

Industrial Revolution.

Chapter 1V explores the forces propelling business toward an
integrated-information resource, and away from the distinct infor-
mation systems discussed in Chapter III. It is shown that reduced
operating costs, improved employee productivity, and improved flow
and accessibility of information are the primary benefits that can

be expected from an integrated-information system.
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I The relationship of integrated-information systems and

organizational management is the focus of Chapter V. The impact

' of advanced systems on the management process and structure is
explored, and the effects of traditional management thinking on the
development of integrated-information systems is critiqued.

Chapter VI offers an analysis of integrated-information
systems management. Management theory is compared with actual
practice as derived from responses to a questionnaire. The analysis
examines four interacting organizational variables in the context

of 12sil. 1

Approach

The topic of management, by its very nature, predicates the
% use of an interdisciplinary approach. Hevertheless, the range of
disciplines applicable to the topic is surprising. Particularly
? : in the primary source area {(books)}, material was derived from the
following disciplines: Engineering; Economics; Sociology;
Organizational Communications; History; Management; and Business.

To augment the primary and secondary source material, a

i questionnaire (Appendix A) was sent to 99 companies randomly

i . selected from Standard and Poor's “500" price index. The 99

X : companies are identified at Appendix A. Of the 97 questionnaires

delivered, 46 responses were generated (47 percent). Of the 46

responses, 42 were actually completed, while the other four were
returned uncompleted due to company policy.

Conclusions derived from the reponses to the questionnaire

are discussed in Chapters V and VI. However, there are some




important inferences which can be drawn from the fact that so many

of the questionnaires were completed and returned.

2

Robert A. Peterson® reported in the Journal of Business

Research that the average number of respondees to a questionnaire
similar to ours is 26.7 percent. The questionnaire was mailed
from a university source (i.e., using university letterhead), with
stamped (vice-metered) outgoing envelopes, no follow-up letter was
transmitted, and a labelled (vice-typed) address was used. .
Despite its complexity, the better than average response
to the questionnaire, and the obvious care with which the majority
of the respondees answered the questions, suggest that they con-
sidered the subject important. This implies that corporate manage-
ment (from vice-presidents to information technology managers) are
open to viable suggestions and approaches for managing integrated

information resources. While the responses to questions 27 through

33 all support this implication, question 30 is particularly meaning-

ful (Table 1-1).
TABLE 1-1

RESPONSES TO QUESTION 30 (APPENDIX A)

Question 30:

A study which will propose a management approach to facilitate
maxisun coordination and exploitation of Telecommunications and
Data Processing will be beneficial to you.

Strongly Strongly
Disagree Disagree Neutral Agree Agree

4 5 5 2] 6
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Thus, disregarding the neutrals, interest in a new management
approach to information systems is positive by a three-to-one

margin.

Scope

A majority of the evidence cited in support of I2

SM 1is
derived from large corporations such as those listed in the Fortune
1000 and Standard and Poor's "500"price index. Large organizations
with decentralized operations (geographically dispersed divisions,
subsidiaries, etc.) may appear to have a more pressing and immediate
need‘to better manage their extensive information networks. However,
the long-range impact of new information service offerings such

as Advanced Communications Service (ACS) (see Appendix D) and the
imnediate applicability of integrated-information technologies to
improve emnployee productivity and information flow and accessi-
bility means that IZSM is applicable to any organization, large or

small.

VI
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CHAPTER 1
FOOTNOTES

]American Telephone and Telegraph Company, 1978 Annual

Report (New York: American Telephone and Telegraph Cumpany,
1979), p. 9.

2Robert A. Peterson, "An Experimental Investigation of
Mail-Survey Responses," Journal of Business Research 3 (July
1975):204.
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CHAPTER 11
INFORMATION: THE RESOURCE AND THE POWER

The purpose of communications is to transmit information
from one place to another. It may be as simple a transaction as
face-to-face oral communication or as complex as transmitting
voice, video, and telemetry information between a ground station
and astronauts circling the moon. Developments in telecommuni-
cations technology have provided the means for ever increasing
rates and volumes of information transfer, and at the same time,
have made the goal of univertal communications a virtual reality.
The ability to communicate almost instantaneously to any part of
the world has had enormous impact on all facets of modern life
including orgarizational management.

During the past three decades, there have also been révo—
lutionary advances in the ability to gather, store and process
information. It is natural to immediately think of the advances
in computer technology in this regard since the computer has had
perhaps the most prcfound effect on this ability. Other develop-
ments include microfische, micrographics, xerography, word pro-
cessors, and videotape.

Today, prodigious amounts of information are gathered,
stored, retrieved, processed, and transmitted around the world

to make decisions, close sales, control activities, conduct
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diplomacy, and save lives. It is sometimes argued that controlling
the information required for any end application is tantamount to
controlling the outcome.

This chapter will consider first the concept of information

as a resource. Various aspects of information and their importance
to managers will be discussed. Second, the relationship between

information and power will be explored.

Information: A Non-Depleting Resource

Information may be considered a resource. It fits the
definitions proffered by dictionaries for resources, i.e., it is an
asset, a source of supply or of wealth. Unlike physical resources,
however, it is not consumed through use. Information may be stored
or held in reserve, as any other resource, to be accessed and used
as necessary, but the storage medium retains the information in
its original form to be used again and may, in fact, obtain
additional information in the process (Figure 2-1). Some types of
information, though not all, may be consumed not by the user, but

by time.]

Such data as the current selling price of stock varies
from morent to moment, while the information contained in the works
of Flato has remained valuable through the ages.

Although the current selling price of stock demonstrates the
fleeting value of some types of information, the example is not
complete. Actually, it is of transient value only to one who is
interested in that singular piece of data, i.e., what is the price

of stock XYZ at this moment. To one who is interested in trends of

stock XYZ, it may have value for an exceedingly long period of time.
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PHYSICAL RESOURCE
Initial Amount Transfer Shared

UNSHARED Zfi& Zfﬁ& .
JANWANWAN

(Retained) (Lost)

SHARED lffi& :: Zf:i&
Distributed ZKEX ZZEX Ziiﬁ

INFORMATION RESOURCE

Initial Amount Transfer Shared
UNSHARED| [ 11> 51
(Retained)
csHARED| {1 {213 |{4 [Z_I:>
(Added) 2 +|3|=1]5
- e @ e e e e e e ,,
5 :::::::] Feedback

Figure 2-1. Depletion of Resources

Source: John McHale, "The Changing Information Environment,"
in Information Technology, Some Critical Implications for Decision
Makers (New York: The Conference Board, 1972), p. 195, Figure 10.

Note: This figure has been adapted to show the concept of feed-
back more clearly.
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Thus, the value of information must not be measured on the basis
of one specific application. Information invaluable in one
application may be irrelevant, and thus worthless in another:
. « . Its value is plainly the worth and the usefulness to the
individual user in the right form at the right time. That value
would be imputed from his behavior with respect to it.2
Thus far, the terms "“information” and "data" have been used
such that the reader may have concluded that they are synonomous.
Edward G]aser3 suggests there is a basic distinction. He proposes
that data are elements of information, but are rarely informat;on
in their own right. Information is data organized in some way;
processed of structured. Data, then, may be viewed as analogous
to elementary subatomic particles. It is the organized assemblage
of these particles which establishes the relative value of the end
sum.
The functions of management are exceedingly dependent on
information. These functions--planning, organizing, staffihg,
directing, and controlling--involve decision makihg, and success

depends on how well these decisions are made.4

Good decisions can
only be made when accurate, timeily information is available in the
right form for the decision maker. This immediately suggests four
important aspects of information to managers; form, timeliness,
accuracy, and accessibility. Other aspects of importance have been
suggested such as conciseness, reliability, control, etc., but it
appears that these generally fall within one of the four categories

listed. It is important to discuss each of these key elements, but

it should not be inferred that the order of discussion is the order

of importance. Rather, these elements form a synergistic whole
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which establishes the information's value to the manager.

Form. If information is organized data, it must be accepted
that it has form. The importance of form to the manager manifests
itself in at least four ways: relevance, conciseness, completeness,
and format. Perhaps the most important of these is relevance.
Donald H. Sanders states that ". . .[r]elevant information is
‘need-to-know' information which leads to action. . . ."5 That 1is,
it is the information managers must have to make decisions. Back-
ground information, methods used to acquire or validate the infor-
mation, or similar items may be “nice-to-know," but are often
extraneous and may cloud the issue or confuse the decision maker.
Roman R. Andrus6 observes that rather than too little information

being available, as many system designers argue, ". . . [tlhe

problem is that frequently too much undigested information reaches

the decision maker. . . ." This leads natufg]]y to the second
aspect of form--conciseness.

Conciseness is closely tied to relevance as the preceeding
discussion has shown. The "shotgun" approach to getting information
to the manager is inefficient and often counter-productive. UWhile
it is important to provide @il the information the manager needs,
it is usually profitable to spend some time to provide only the
information he needs. This, of course, can present some problems
since, in a de facto way, it casts the information supplier in the
role of decision maker. By selecting what information the manager
has with which to make his decision, the information supplier may

affect the outcome of that decision. A compromise approach may be

to provide all information which pertains to a decision as
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attachments to a concise summary. In this way, the manager can
decide how much of the added information he really needs for his
decision.

As suggested by the above discussions of relevancy and
conciseness, the manager must have complete information. Decisions
based on relevant, concise-information may be bad ones if all
information pertinent to the decision is not available. Sanders7
reports a classic example of incomplete information in the Japanese
attack on Pearl Harbor. 'He notes that . . . data available, in
bits and pieces and at scattered points, if integrated, would have

signaled the danger of a Japanese attack."

Finally, the format of information is important to the

manager. The language or jargon used in providing the information,
the organization of the information, and the manner in which it is
presented, all contribute to the value of information. The manager
himself, when requesting information, must specify the what, how, and

how much. It must be presented to him in such a way that he finds

it understandable and useful. Andru58 states that ". . . [a]s the

form of information more closely matches the requirements of the
decision maker, its value (or utility) increases."

Timeliness. Information must be available in a timely manner.
It does little good if complete, concise, relevant information in
the right format is available if it is not available when needed.
Information must be available in time to make a decision. There
are tradeoffs involved in this aspect of information. Most notably,
information should be available rapidly enough to maintain its

immediacy or "freshness," but the response time to the request



should be long enough to gather sufficient information to be of

use. "Real time" information is important, but so also are trends

g ey Srv—e

that may fall out of a series of real time responses.9 Additionally,

too rapid information flow to the manager may inundate him with

— a—— anntaw: - ’

more information than he can handle. This can confuse decisions

' as easily as insufficient information.
The problem of timeliness is the first of the aspects of

’ information in which telecommunications plays an important role.

' Telecommunications provides the means to gather information from
widely dispersed locations into one place very rapidly. When used

j in conjunction with data-processing technologies, the manager has
at his disposal the means to make decisions affecting nationally

‘ or multinationally diversified operations.

‘ In many decisions a manager makes, time is of the essence.

The less time available to make a decision, the less information

is likely to be available to make it. The less information avail-

able, the greater the risk involved in the decision. As more infor-

mation is gathered, the degree of uncertainty decreases. Enough

.
- .

information is that amouat which enables the manager to decide that
the risk has been reduced to a sufficient level to proceed.]0 The

marriage of telecommunications and data processing has had a pro-

found effect on making more information available to managers in a

-
-

shorter time.

Y

Accuracy. Accuracy and its corollary--reliability--are of

extreme importance to the decision maker. Andrusn describes the

value of perfect information:

Ry Y

-

2
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If a manager were able to perfectly predict the behavior of
uncontrollable factors which influence his success, he would
then be able to manipulate controllable factors to achieve
optimal results. The value of perfect information is the value
of the optimal strategies which would result from perfect under-
standing and prediction of the behavior of uncontrallable
elements. This information would result in minimized losses
and maximized gains, regardless of the behavior of competitors,
government, or the whims of consumers. It represents the
maximum dollar saved or earned by a perfect strategy.
This value can obviously be extended beyond the business world
to governments or individuals. Knowing exactly the capabilities
of a potential enemy, for instance, would allow a country to
defend against or negate those capabilities to the fullest technical
possibility while not squandering effort and resources elsewhere.
Accurate information is, by definition, reliable. Reliable
information, however, may not be accurate. Reliability, as applied
to information, is a value judgment usually reflecting the quality
of the source. A source that has consistently proven to have been
accurate in the past will be considered reliable. Additional infor-
mation {rom this source will be regarded as accurate and so act:d
upon based upon the source's past history of accuracy. If it is
later determined that scme information from this source was, in
fact, inaccurate, the status of accurate information is unaffected,
but the reliability of the source may be diminished.
Once again, communications can play a vital rale in the
accuracy/reliability problem. Its role is not one of establishing
accuracy or reliability, but rather of maintaining it as information

is transferred from one point to another. A bad communications

system can ruin perfectly accurate information. Continued use of

the same system can render accurate information totally unreliable
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despite the reliability of the original source.

The degree of accuracy required once again involves
a tradeoff. Decisions involving routine, relatively unimportant
activities may tolerate a higher degree of inaccuracy than those
of a cataclysmic nature. A 95 percent accounting accuracy on
inexpensive parts in inventory may be quite acceptable for
deciding when to re-order, but the same accuracy percentage is
useless when balancing the company's books of account. In the latter
case, accuracy must be improved, while in the former, accuracy
could be improved but the increased costs of obtaining that
12

accuracy may be unwarranted.

Accessibility. The fourth parameter of information is that

of accessibility. Like accuracy, accessibility has a corollary--
control. As we have seen, the manager must have accurate, timely
information in an appropriate form to make decisions. The important
factor here is that he must have it. Unless he can access infor-
mation, it is useless to him. Earlier, it was suggested that an
information supplier may become a de facto decision maker when
attempting to place information in a concise form. It was also
suggested that control of information may be tantamount to control
of the outcome of the application for which the information is
required. In his discussion of "information utilities," Andrus]3

observes:

Control of information is an important facilitator or inhibitor
of managerial performance. The platitude knowledze is power has
meaning for information management. Internal structure and
external effectiveness are functions of the location of infor-
mation within the firm. Possession is a significant information
utility for which men have maneuvered since society's beginnings.

I T R
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The tate Hubert H. Humphrey.'4

characterized the problem of
accessibility in this way:

. . Are management and operating personnel . . . getting the
information which they need and want, when they want it, in the
way that they want it?

Modern developments in information technology are providing
the means for managers to get the information they need and want.
A current advertising campaign for the Bell System's Dataphoné:)
Digital Service features a photograph of a pirate in a law office
with one lawyer requesting of the other: "Quick! Get me every

decision you can find on 'buried ’(:r'easur‘e'!"]5

The advertisement
makes the point that access to information is no longer restricted
to that which is physically within reach, but rather it can extend
to the limits of the available telecommunications system. The
access exists as long as the information seeker has control, or

can obtain control, over the information source. Such control need
not be of a long-term nature, but may only exist for the duration
of the request.

Information, then, is a nondepleting resource which has the
parameters of form, timelinness, accuracy, and accessibility. In
describing the process of using this resource for decision making,
Morton F. Me]tzer]6 uses a concept he calls the "Information Gap."
Basically, the Information Gap is the difference between the infor-
mation needed for a decision and that which is accessible by the
decision maker. Because of the factors of time or control, avail-

able information, that is, information which exists, may not always

be accessible. The Information Gap is a function of time

(Figure 2-2). At a certain point, the manager must decide that he

A
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has enough information to proceed, and at that point, the Infor-
mation Gap, by definition, is "closed” (Figure 2-3). Telecommuni-
cations can significantly alleviate the problem of time, but the
control limit still exists.

Theodore Lowi]7

says that ". . . [iInformation is a resource
that can be used, developed, controlled, and sold." Thus, the
concept of information as a resource also indicates that infor-
mation has a price. Information may be purchased outright (such
as a book, a manufacturing Ticense or patent, etc.), it may be
purchased through the salary of an employee hired for his expertise,
or it may be "leased" as in paying a fee to access a specialized
data bank. The price to be paid is set by the marketplace:
. . . The price may have little relation to what a user thinks
is the value of the information. Price is what the seller can
get for the information in a competitive market. This price,
it is hoped, the small independent user can afford. . . .
Dangers, specifically of monopolistic pricing practices,

multiply if a few giant {information] systems are allowed to
prevail.

Information: A Power Influence

There is an even more insidious effect that can resu]t.from
the concentration of information in a few giant information systems.
As suggested earlier, control of information or of its flow can
have significant impact on the outcome of decisions. For an
example of the power associated with the control of a vitally
needed resource, one need look no further than the headlines of
current newspapers. The oil producing nations (OPEC), predominantly
developing countries, are able to control oil prices, thereby

affecting the economies of the industrialized nations dependent on

S ) ""’“\"w‘«'a" e
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; their oil, and in some cases even the political direction of those

! countries.

A case-in-point involves the situation in the European

! _ Economic Community (EEC) in 1973. During the so-called Yom Kipper

war in the Mid-East, the Netherlands came out very strongly in
i favor of the Israelis. The Arab states reacted to all pro-Israelij
countries with an oil embargo until Arab goals could be achieved.
The Netherlands refused to back down from its stance, and while the
embargo against most nations was modified, the boycott against the
Netherlands. remained total. The actions of the rest of the EEC
were a careful balancing act, an attempt not to appear too friendly

to the Netherlands and yet maintain the integrity of the EEC.]9

% How much more powerful, then, would be the control of information?

20

Glaser™™ asserts that it is ". . . the most valuable of all resources

since it can control physical resources of every kind."

At a 1977 neeting of the Organization of Economic Cooperation

and Develcpment, Louis JoinetZI said:

. . . Information is power . . . the ability to store and

process certain types of data may well give one country political
and technological advantages over other countries. This, in turn,
may lead to loss of national sovereignty through supra-national
data flows.

Until about two hundred years ago, power was inextricably
associated with the ownership of land. The wealth, esteem,

military position and authority over populations that was associated

state power.22 Societies were primarily agrarian, and success,
even survival, was based on the possession of "materially visible

: ' with the landed gentry insured them a position of comnunity and
' assets” such as land and materials, buildings, equipment and

L W
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livestock, and control of resources and people.23 Possession of

capital had not yet become the dominant power factor in society.

John K. Ga]braith24 notes that although capital was in rather short
supply, so also was the opportunity for its use. Great sums of

: money were not required to work land and there was enough for

| ' those who possessed 1and to meet their needs. Possession of

. capital, on the other hand, was not a guarantee that land would be
available for its use.

. The source of power began to shift as the scarcity of land

challenged men to find new supplies. The Americas, South Africa

f and Australia all promised an abundant supply of land provided that

the capital necessary to obtain passage for "seed, livestock and

25

l equipment" could be found. Just as the discovery of a new, cheap,

plentiful energy source would substantially decrease the power the

——

OPEC countries now hold over industrialized nations, so did the
availability of land outside of Europe decrease the power associated
with land ownership. Capital had become the scarce commodity and

those in control of capital “. . . could now command the needed

LIRS

labor and land. Control of labor or land accorded no reciprocal

power to command capita]."26

During the last few decades, a new shift in power may be

discerned. This shift has been in the direction of knowledge, or

"organized intelligence.” This shift, says Ga]braith,27

has been:

. . disquised because, as was once true of land, the position
of capital is imagined to be immutable. That power should be
elsewhere seems unnatural and those who so argue seem to be in
search of frivolous novelty. .

R S

TR

- T TR T T T

RSPV ISR




e

23

Galbraith adds that the disguise in this shift is also attributable
to the fact that power has not passed to ". . . another of the
established factors . . ." of production. It has not passed to
labor or to the classical entrepeneur. Rather, it has passed to
what may be called a new factor of production. "This is the
association of men of diverse technical knowledge, experience, or
other talent which modern industrial technology and planning
require.“28

Daniel Be]lzg discusses the evolution of society as passing
through three stages: pre-industrial, industrial, and post-
industrial (these stages will be discussed more thoroughly in the
next chapter). He states that ". . .[iln the post-industrial
society, technical skill becomes the base of and education the
mode of access to power. . . ." It will be seen that the advent
of post-industrial society, in the United States at least, roughly
equates in time to Galbraith's power shift to knowledge. Table 2-1
is a schematic representation of the power shift as proposed by
Bell.

The power shift, obviously, is not complete, even in the
United States. Property and capital based power continues to be
exceedingly influential and will probably continue to be for some
time. What is striking is the rapid ewergence of information as a
very viable source of influence on power, if not power itself. In

terms of political power, John McHale30

notes that ". . .[i]ln an
information-dependent society, power tends to be associated with

knowledge." He says that increased availability of information

will cause greater stress on those who make policies in the form of
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questioning, intervention, and leverage:

We have noted, particularly in the past two or three years, that
due to increasingly swift diffusion of information, the ‘time
cushion' between the occurrence of perceived problems and issues
and their entry into the public dialogue has dramatically
decreased. Consequently, policy makers are increasingly placed
in postures of day to day crisis-management with specific regard
to issues in public view.

Extending this power influence beyond the political arena to

business, George Kozmetsky and Timothy Ruef1i3] note that consumer

attitudes will have increased effects on corporate decisions:

Consumers, utilizing developments in information technology
[sic} will have increasingly instant and effective means

for anticipating or reacting to corporate policies, decisions,
products, and services, and will make their influence be felt
on a continuous rather than ad #soc basis.

Ga]braith32 suggests that in organizations themselves, the
real power resides not in the stockholders, or owners, but in the
directors and their staffs and that the staffs ultimately control
the direction of the organization based on their knowledge or

access to knowledge:

Thus decision in the modern business enterprise is the product
not of individuals but of groups. The groups are numerous, as
often informal as formal, and subject to constant change in
composition. Fach contains the men possessed of the information,
or with access to the information, that bears on the particular
decision together with those whose skill consists in extracting
and testing this information and obtaining a conclusion. This
is how men act successfully on matters where no single one,
however exalted or intelligent, has more than a fraction of the
necessary knowledge. It is what makes modern business possible,
and in other contexts it is what makes modern government
possible.

Information, then, in the past several decades, has come to
be recognized not only as an invaluable asset, but also as an

increasingly important source of power or influence on power. Max
33

Ways

sums up the importance of information to all facets of society:
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. . . It was well understood 50 years ago that universal
schooling, mass newspapers, telephones, the telegraph, etc.,
were more than Tuxuries that the society bought because it could
afford to do so; the flow of information through these new or
expanded channels was regarded as the lifeblood of the society,
indispensable to political as well as economic health. In other
' words, policy-making--whether personal, political or business--
! had come to depend on organized information flows.

i : In succeeding chapters, the evolution of information
technology will be traced énd the marriage of telecommunications
and information-processing technology will be explored. The
impact of these developments on corporate management will be
addressed and an approach will be offered to manage these techno-
logies in such a way that they will be fully coordinated and

exploited to achieve organizational goals.
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CHAPTER 1II
THE EVOLUTION OF INFORMATION SYSTEMS

. . . intelligence should never travel faster than the mails
because ‘news was golden to anyone who could get it ahead of
the mails that gave it to everyone.'

Postmaster General Cave Johnson used the above rationale when
he recommended to President Polk in 1845 the government assume
ownership of the telegraph. Johnson's comments revealed that even
in 1845, the value of rapid information delivery was recognized as
a key factor in the success of both governmental and commercial
enterprises. Flore importantly, Johnson's comment signaled the
beginning of the transformation of information systems from a
manual, transportation—bound>process to an electronic process.

In this chapter the evolution of information systems will be
traced with particular attention to business applications. The
primary focus will be upon the impact of the two major technological
components of a modern business system--telecommunications and
computers.

The expository framework for this chapter was derived from

Daniel Bell's The Coming of Post Industrial Society, wherein he

postulates that there are three identifiable stages in the develop-
ment of a society: the pre-industrial, industrial, and post-

industrial stages. His central thesis is that a society can be

characterized by its predominant technology. In a pre-industrial




30

society the majority of the workers are engaged in a contest with

‘ nature; occupations such as farming predominate. The majority of

| the work force in an industrial society is engaged in contests
against machines; in effect, they are engaged in the production

of goods. In a post-industrial society the majority of the workers
are engaged in contests against man; they are engaged in providing
services. The technology which Bell sees driving the post-industrial
society is "information." As a result, the post-industrial society
is frequently described in current literature as an information i
society, and the historical era is described as the "Information

2 Table 3-1 briefly summarizes the key characteristics of

Age."
each of these stages and identifies their dominant industrial
sectors.

In 1977 the Department of Commerce's Office of Telecommuni-
cations did an.exhaustive analysis (nine volumes) of the infor-
mation economy which has developed in the United States. They

| found that the United States has indeed entered the Information

g Age. By 1967, 46 percent of the Gross National Product (GNP) was

derived from information activities and almost 50 percent of the

United States labor force hold ". . . some sort of an 'infor-
mational' job, earning 53% of labor income. . . ."3 Figure 3-1
depicts the dramatic change in the nature of the United States
work force and strongly supports the conclusions of Daniel Bell.

Because the Industrial Revolution precipitated the

which propclled our society from a predominantly pre-industrial

to a post-industrial one in the brief period of only fifty years,

[ ? inventions {telegraph, telephone, typewriter, computer, etc.)
|
|
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GENERAL SCHEMA OF SOCIAL CHANGE

PRE-INDUSTRIAL

INDUSTRIAL

POST-INDUSTRIAL

Regions: Asfa
Africa
Latin America

Economic Primary

sector: Extractive:
Agriculture
Mining
Fishing
Timber

Occupational  Farmer

slope: Miner
Fisherman
Unskilled
worker

Technology:  Raw materialg

Design: Game againat
naturc

Mcthodology:  Common sense

experience
Time Orientation to
perspective: the past

: Ad hoc re-

sponses
Axial Traditionalisi:
principle: Land/sesource

Limitation

Western Europe
Soviet Union
Japan

Sccondiry
Goods producing:

Manufacturing
Proccessing

Semi-skilled worker
Engincer

Encrgy

Game against fabri-
cated nacure

Empinicism
Experimentation

Ad hoc adaptiveness
Projections

Ecanomic growth:

Unired Staies

Tertiary Quaternary

Transportation Trade

Utilities Finance
Insurance
Real cstate

Quinary

Health

F.ducation

Rescarch

Government

Recreation

Professional and technical
Scientists

lnformation

Gamce berween persons

Alntrace theory: models,
simulation, decision theory,
systems analysis

Furure oricntation
Forecasting

Centrality of and codification

State or private control of theoretical knowledge

of investineat decisions

Source: Daniel Bell, The Coming of Post-Industrial

Society (lew York: Basic Books, Inc., 1973), p. 117,
Table 1-1.
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the Industrial Revolution is an ideal starting point for tracing
in broad concepts the developwent of business information systems.

As Alfred D. Chandler, Jr.4 observes in The Visible Hand: The

Managerial Revolution in American Business:

. . Any detailed analysis of the history of modern business
enterprise in the United States must . . . pay particular
attention to the 1850's. . . . Not until the 1850's . . . did
the process of production and distribution start to respond in
strength to the swift expansion of the new forms of transport-
ation and communication. . . . During the 1850's, railroad
and telegraph enterprises began to devise the organizational
structures and accounting procedures so central to the
operation of the modern firm.

Business information systems became increasingly complex
because of the following developnents which were precipitated by
the Industrial Revolution: division of labor (specialization),
automation (mechanization), capitalism, transportation, and
comnunications. Transportation and communications, in particular,
"were closely allied in causing increased complexity of business
information systems."5

The effects of these developments were both direct and {
indirect. The new machines invented during the revolution were ’ |
themselves generating information such as production/productivity
statistics. Secondly, man was increasingly freed from manual labor
as mechanization was substituted, and was able to devote time to
devising methods to secure a competitive edge. Information became
vital to securing this advantage, and as more information was
generated to exploit the advantage, more information was required to
maintain position.

The impact of the new machines and mans' insatiable appetite

for knowledge and information is reflected in the phenonrienal growth
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of information since the beginning of the Industrial Revolution.
In 1800, it was estimated that the amount of information in the
world was doubling every fifty years. By 1950, it was doubling
every ten years, and it was estimated that by 1970 it would be
doubling every five years.6
Information systems prior to the Industrial Revolution were
essentially transportation dependent and had remained that way for
thousands of years. While smoke signals, fires, semaphore, et al.,
were used, the vast majority of communications was limited to ;Sce-
to-face conversations or written correspondence. Prior to the wide-
spread use of the railroad and telegraph, communiéation was slow:
a. In 1832 it took three weeks to send a letter from
Washington, D.C. to Boston and to receive an answer.7
b. In 1840 more than 90 percent of the United States Post
Office routes were still dependent on the horse.8
c. In 1850 it took sixty days to travel by overland stage
from Washington, D.C. to California and 150 days to travel by
sailing vessel from New York City to San Francisco.”
d. In']Sbu the Pony Express could deliver mail across half
the continent in ten days.]o
It is obvious from the above figures that communications
which involved distance were neither swift nor flexible. However,
information needs in the offices and enterprises characteristic of

United States society prior to 1850 did not demand either swiftness

or flexibility to the degree it is required today:
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. . . The office was generally small, reflecting the scale of
production in rost firms in the years before the last decades
of the nineteenth century. Specialization of labor was slight
because functions were few: The boss or partners made the
decisions, the bookkeeper kept the financial records, the clerk
handled the correspondence and maintained the files, and the
office boy was the system of cormunications. The office remained
so until the "white collar girl en%?red the labor force in
significant numbers in the 1890°'s.

While the functions of the small, simple offices may not have

changed drastically, their appetite for information was growing

phenomenally.

Statistics for the early United States Post Office are
indicative of the growing use of communications by business during
the first half of the eighteenth century. In 1730 the United States
population was approaching four million, but the post office only
handled 265,545 letters, or less than seven letters per each one
hundred citizens. By 1854 the postal service was handling
119,634,418 letters, which equates to approximately seven letters
for each member of the United States population at that time. This
forty-five fold increase in letters handled by the postal service
in a period of sixty-four years was largely attributed to the
increasing reliance of the business cosmunity ". . . upon the
postal service to handle business affairs that were continually

spreading beyond the local communitiés."]2

The significant
aspect of this era was that transportation and communications
were inseparable since both used the same channels or networks
for the delivery of goods or letters.

The newspaper is another interesting example of the

businessman's increasing appetite for information. Prior to

1815, newspapers were essentially a political instrument, but
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after 1815 the ". . . mercantile demand for quicker, cheaper
information was reflected in the nature of American newspapers,"
which becane increasingly commercial and were delivered by the

postal service.]3

As can be seen, the business community was
having a profound effect on the volume and nature of the infor-

mation being created and transmitted by the 1850's.

The Railroad and the Telegraph

The advent of the railroad and the telegraph significantly
altered the time frame required for transportation and communi-
cations. In 1832 it had taken three weeks to send a letter from
Washington, D.C. to Boston and to receive a reply: the appearance
of the steam-powered railroad suddenly made it possible to physically
deliver mail between the same two points to about thirty-nine
hours.]4 Figure 3-2 graphically shows the impact the railroad had
upon the movement of freight, passengers, and mail over the span of
Just fi“ty-seven years.

In 1847 commercial use of the telegraph began and railroad
management ". . . quickly found it an invaluable aid in assuring the
safe and efficient operation of trains." By 1854, one railroad was
using the telegraph not only as a means of making train movements
safe, but also ". . . as a device to assure nore effective
coordination and evaluation of the operating units. . . ."]5

. + . The hourly reports, primarily operational and sent by
telegraph, gave the location of trains and reasons for any
delays or mishaps. 'The information being edited as fast as
received, on convenient tabular forms, shows, at a glance,
the position and progress of trains, in both directions on
every Division of the Road'. Just as important, the infor-
mation generated on these tabular forms was filed away to

provide an excellent source of information which, among other

things, was useful in determining and eliminating 'causes of delay.']6
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Figure 3-2. Rates of Travel, 1800, 1830, 1857

4 Source: Alfred D. Chandler, Jr., The Visible Hand: The

) Managerial Revolution in American Business (Canbridge, iass.:
v Belknap Press, 1977, pp. 84, 35.
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This quote is interesting not only because it is a good illustration
of early business exploitation of communications to extend mana-
gerial span of control, but also because it reveals management's
already growing need for more and more information of a time-
sensitive nature in order to effectively and efficiently run an

enterprise.

By 1853 telegraphy transmitted almost the same amount of

messages over its lines as the mail handled in the form of
17

AN

letters.” " And by 1855 the telegraph was being described as the

nervous system of business, speeding up commerce, and increasing

18

the tempo of industrial production. To appreciate the impact

the telegraph had upon business as a result of its ability to
deliver information quickly, it is worthwhile to read what
Robert Luther Thompson regarded as telegraph's impact by 1866:

. Men from all walks of 1ife and for a variety of reasons
employed the new means of communication. .-. . The farmer and
the businessman used it to check the market prices for their
produce or manufactures, in order :to decide when and where to
sell. As a result, local trade was increasingly affected by
regional, national, and even international factors. The
businessiman, the banker, the broker, and the capitalist were
enabled to operate upon a constantly broadening basis, as it
became possible to reach out over hundreds or even thousands
of miles and obtain intelligence within a matter of minutes.
The increascd scope of the operations which the telegraph made
possible was a significant factor in the dev?gopment of big
business and the rise of finance capitalism.

The use of the telegraph had become widespread in the larger
communities of the United States by 1900. It was preferred over
mail services and had become the ". . . most important means of
transmitting information in the fields of banking, business,

government, railroads, and news gathering. . . ." Messengers were

used to pickup and deliver messages, or the customer had the option
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of dictating the message to the telegraph business office using
the telephone. Where companies had an exceptionally large volume
of message traffic, private line service was provided.20 Private
line service (introduced about 1879) involved terminating tele-
graph lines on the customer's premises so that the customer's
operators could use the te}egraph between specified hours.Z]

Over the years the telegraph has evolved to the point that
computerized message-switiching systems are now used, both by large
and small organizations. Airlines and banks are typical custoners.
Input/output terminals are normally teleprinters and paper-tape
readers, but card readers and special input keyboards are also

Lo
used.“2

However, it should be noted that telegraph-oriented
communicationr services, while they may play a part in the total
information infrastructure of many businesses, comprised less than
4 percent of the business community's outlay for telecomnunications
services in 1958. In additfon, predictions are that the ". . . Bell
System and the indcpendent telephone companies will carry the bulk

of the data-communications traffic by ]980."23

This projection
seems to be suppo-ted by the small percentage of the communications
market captured by the specialized and value-added carriers, as well
as Western Union, in 1977  (Table 3-2). Most importantly, since

“. . . computer networks can use existing telephone company plant--
and, in fact, can tie into tlestern Union and/or special service

. . 24
cormon carrier plant when desired . M

, the primary emphasis in
this examinaticn of teleconmunication information systems will focus

upon the evolution of a telephone-based information system for

business.
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TABLE 3-2
BREAKOUT OF TELECOMMUNICATIONS MARKET REVENUES (1977)

1

ATET $36.5 Billion
GTE 4.1 Billion
MAJOR TNDEP TELECOS? 2.276 Billion
OTHER INDEP TELCOS 0.253 Billion
TELEGRAPH (Wu)> 0.650 Billion .
INTERNATIONAL RECORD CARRIERS” 0.350 Billion
CONMSAT 0.168 Billion
SPECIALIZED COMMON CAPRIERS® 0.200 Billion
VALUE-ADDED CARRIERS® 0.020 Billion
DOHESTIC SATELLITE CARRIERS’ 0.060 Billion

$44.577 Billion

Source: James Peacock, "Business Communications: The New
Frontier," Fortune (October 9, 1978), pp. 32-34.
]Inc1udes 23 operating companies.

2United Telecamaunications, Continental Te]éphone, Central
Telephone, tid-Continental Telephone, Rochester Telephone.

3These revenues viere described as decreasing for years.

YW1, RCA Globa) Communications, ITT World Communications, TRT
Telecommunications, French Telegraph. These countries provide
message transmission links between the U.S. and foreign countries.

SPrimarily Southern Pacific Communications and MCI Communications.

6Tclenet, Tymnet, Graphnet

7Carriors (llestern Union, RCA) and retailers (PAmerican Satellite,
Southern Satellite, etc.). Revenues are an IDC estimate.

L O T
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The Telephcne

Approximately thirty years after the telegraph was placed
in commercial use, the telephone began to be used commercially,
primarily as a supplement to the telegraph. While the telegraph
remained the dominant electronic communication mode into the early
twentieth century, the development of “long-lines" voice trans-
mission capability in the 1890's resulted in increasing use of

25

the telephone for long-distance calls. Businessmen were the

primary users of the telephone during its first twenty-five years

26 Table 3-3 clearly reflects the astronomical

27

of commercial use.
growth in telephone service between 1920 and 1958. Fritz Machlup,
in his study of the emerging information industry, notes that
business phones comprised 41 percent of the phones in the United
States in 1920, 38 percent in 1940, and 29 percent in 1958. He
goes on to remark that the telephone company is convinced that,
despite the above figures, business' phones have a greater number
of calls and that ". . . long-distance usage per business telephone
is much greater than per residence te]ephone;" Despite the con-
tinuous decline in the share of total United Siates telephones

used by business, Table 3-3 and Figure 3-3 clearly show that the
number of telephones used by business insignificantly increased
between 1920 and 1958. During this period the number of business
telephones actually increased 253.7 percent while the business
community's share of total United States phones in use decreased

by only 12 percent (from 41 percent in 1920 to 29 percent in 1958).

Such an increase in business telephones was a direct reflection of

how valuable a manageuent information tool the telephone had becoine.




TABLE 3-3
BUSINESS TELEPHONES--1920-1958

42

Actual Number of

Year % Total U.S. Business Telephones % Increase

(a) 1920 41 % 5,464,890

(b) 1940 38 % 8,332,640 52.9 %
(c) 1958 29 % 19,327,050 131.9 %

.

Source: Fritz Machlup, The Production and Dis%, ibution of
Knowledge in the United States (Princeton, 1962), p. 276,

Table VI-28.

Note: Figures developed from table and other figures provided
in text, same page.

Business Telephones in Millions

\

Business Telephones as %
of Total U.S5. Telephones

J——

ol

1920 1940 1958

Figure 3-3. Trend Lines: Business Telephones In Use and As
Percentage of Total Telephones in U.S. (1920-1958)
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An excellent indicator of the increasing use and importance
of telephone, telegraph and mail to business, the consumer, and
the government is shown in Table 3-4, which indicates their relative
traffic shares for the period 1926-1958. Machlup's computatjons
and estimates for business expenditures for telephone, telegraph,
and mail service (postage paid) in 1956 and 1958 are given in
Table 3-5. These fiqures, it should be noted, comprise only the
charges for services provided by the communications carriers to
business systems.

Up td this point the primary emphasis has been upon the
telephone itself; the real key to the development and use of the
telephone as an information system in the business environment is
the Private Branch Exchange (PBX).* Surprisingly, PBXs energed .
shortly after the telephone itself, and were almost immediately
used by businesses to exploit their capabilities for intefna]
telephone communication within an office or company, and also

. to connect the users' local extension lines to the telephone

central office over PBX trunks."28

[tlhe PBX switchboard made possible both on-premise
comnunication and also comnunications via the common-carrier
network by means of a simple telephone station set for each
user location.

The PBX concept had many other advantages besides eliminating
the need for separate telepnone stations to serve the dual
services. Since only a small part of the traffic went through

*
Private Branch Exchange (PBX): A private telephone exchange

connected to the public telephone network on the users premises. It
nmay be operated by an attendant supplied by the user. Some are
automatic. A PBX providcs for the transmission of calls internal

to the company and to and from the public telephone network.
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TABLE 3-4

COMMUNICATIONS: DOMESTIC MESSAGES HANDLED AND

REVENUES COLLECTED, BY TELEPHONE,

TELEGRAPH, AND POSTAL SERVICE,
1926-1958

Yeor

NUMBER OPF XMESSAGES ILANDLLD

Tolcl Telephone

Millions Per cent Millions

Ver cent

Telegrzh
Miltion« Per cent

First class
& airmadd

Mul.ons  Per cent

1926
1930
1935
1940
1945
1950
1955

1956
1957
1958

41,450 100 25,981
47,598 100 30,485
40,503 100 27,740
51,558 100 35,880 -
62,747 100 40,625
§7.801 100 62,269
105,086 100 74,752

110,776 100 79,059
120,713 100 §7.525
125,221 100 91,436

\Saite Vel

62.7
6.0
68.5
69.6
64.7
70.9
711

714
725
73.0

203 0.5
212 0.5
176 0.4
192 0.4
236 0.4
179 0.2
154 0.2
152 0.1
144 0.1
132 0.1

15.266 368
16,901 35.5
12.587 31
15,483 300
21.886 349
25.353 289

30,180 28.7

31,565 28.5
33.044 27.4
33,653 269

AMOUNTS OF FLYENULS COLLECTED

Telegraph

Milhon
dnliars Fer cent

First clzss

& airmeie
Aillion
dollars  Pes cent

Totct Telethone

Million M:lion

dullars  Per cent dolhirs  Per cent
1,367 100 896 65.5
1,698 100 1,186 69.9
1,451 100 996 63.6
1,833 100 1,280 70.2
2,992 100 2,114 70.7
4,604 100 3.611 78.4
7,253 100 59217 81.7
7.924 100 6,516 82.5
8,567 100 7.102 829
9127 100 7.6:42 83.7

150
148
106
115
182
178
229

238
246

)
s

—
-
Do mwwuD

NRW WwoRS o

woo

321 235
364 21.4
349 24.1
432 23.5
696 232
81s 17.7
1,097 151
1,150 14.5
1,219 142

1244 136

Source:

Fritz Machlup, The Production and Distribution

of Knowledge in the United States (Princeton, 1962), p. 287,

Table VI-34.
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the PBX to the central office, a relatively small number of
PBX trunks could serve in place of the large number of equi-
valent loops that would have been required if each station had
been individually connected to the local office. Thus, there
was a considerable saving in outside plant that helped pay the
cost of the PBX equipment and operator. Very large organi-
zations, operating at several locations, often had a PBX instal-
lation at each location, all being connected together by 'tie
lines' which made possible interconnection by PBX switching
without going through the common carrier network; thus
achieving more economical use of outside p]ant.29

Already in 1879 private intercommunication systems were
being installed that were not connected to the central office. *
Ly 1887 “consulting" arrangements (conferencing) could be provided.
By 1897, PBXs could be fairly complex (see Figure 3-4) and there
were one hundred fifty similar PBXs in operation in Hew York City
by that year.30

It is worthwhile to review the PBX manufacturing statistics

of Western Electric for the years 1910 through 1926 for several
reasons- (Table 3-6). First, they provide insight into the size of
the companies which acquired them. They also give a sense of how
deeply the "telephone information system" pervaded the business
environment in the first three decades of the twentieth century.

By 1929 there were 130,000 PBXs in service, they served almost one-
third of the main stations then in existence, and:

. While the trunks to these PBXs accounted for perhaps less
than 107 of the total central-office line terminals, in some
business districts such as the downtown New York City area,
the PBX trunks comprised 75% of the line terminals. In some of
the large cities the number of PBX attendants outnumbered the
central-office operators: for example, in Hanhattan there
were Z0,0og]PBX attendants compared to 9,500 central-office

operators.

These figures for New York City's downtown area leave no doubt that

by 1930 businzss in a highly competitive environment was treating the
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ﬂ%: Switch-board

of
The World

NY Stock Police Police Offce
Exch. H'dq'rs Bureau A, Police H'dq'rs.
' E'klyn
Crnmunal World ™~
Court B/J§. Branch Of:ce

309 Washington St.
B’klyn

Cortlandt St.
Telephone
Exch.

Private branch exchange of The New York World and its
connection into the system of the New York Telephone Company, 1897.
(From Electirical sngincer, November 25, 1897)

Figure 3-4. Switch-board of the wWorld
Scurce: M. D. Fagen, ed., A History of Engineering and

Science in the Bell System: The Early Ycars (1875-1925)
{Ge1T TeTephone Laboratories, Inc., 1975), p. 665, Figures 6-94.
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TABLE 3-6

PBXs MANUFACTURED BETWEEN 1910 - 1926

Capacity in Percent of Total Units
PBX Station Lines Manufactured (Approx.)
No. 505 7 43.5% 43,500
No. 550 30, 80, 320 43.5% 43,500
No. 2 & No. 4 Less than 300* 9 % 9,000 .
No. 600 C 640
No. 604 C 2,000 4 % 4,000
No. 605 A 1,500
No. 606 A 5,000 _

100 % 100,000 Units

telephone as a vital business information system, and was already
taking advantage of such features as ". . . station hunting, call

transfer, restrictions, night service, conferencing, and inter-

connecting PBXs via tie lines. . . ."32

Telephony reported in 1961 that Bell and its associated

33

companies had 169,584 PBXs in service in the United States. By

1979 the HNorth American Telephone Association (NATA) estimated

that nationally there were 215,000 PBXs.34

About 90 percent of the
PBXs serve less than 200 telephone extensions, while about 190,000
PBXs serve one hundred lines or more.35 A comparison of the above
figures with those in Table 3-6 reveals a significant increase in

PBXs serving more than one hundred lines. Assuming that the

No. 550 PBXs were evenly divided among the thirty, eighty, and 320
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r ' station capacities, 27,500 of the PBXs manufactured between 1910
i and 1926 had a capacity of more than one hundred lines. This
! ' equates to 27.5 percent of the PBXs manufactured during that
' period. By the late 1970s, almost 90 percent of the PBXs in use

served one hundred or more lines.

‘ The key point to be gleaned from these statistics and
developments is that business quickly took advantage of tele-

phones and PBXs. It can also be inferred that the ubiquitous

telephone had become more and more essential as a campetitive

tool in the conduct of business.

Office Information Systems and Computers

Another major office information system evolved, largely
independent of the telephone and telegraph, and more closely allied
with the United States mails. This office information system has
four distinct evolutionary stages in the handling of information:
manual, mechanical, electro-mechanical, and electronic. Table 3-7
describes the modalities -of collection, conversion, manipulation,
storage and communication of the data processed in these infor-
mation systems, with the overall goal ". . . the treatment and
transformation of information necessary for the efficient pro-
vision of goods and survices,"36
. The manual stage was sufficient to handle the information in
the small, specialized shops of the 1800s (see Note 13). Typically,

clerks comprised only one-fortieth of the work force in 1900. They

viecre able to keep up with information processing requirements

(record keeping, accounting, and statistics) of the time by

T —as
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longhand writing.
The manual stage lasted until the early 1900s, when the
mechanization of many office functions began. Adding machines
became common office equipment, new methods for reproducing data
replaced copy work, and machines wnich automatically folded out-
going letters and then inserted them into envelopes were used.38
Factors influencing the mechanization of office functions
included the fact that the size of firms and offices was growing
rapidly, the volume of information processed was also growing,
and there was a tremendous growth in the number of white-collar
workers and associated overhead costs.39
. Increasing needs for business information, the rapid
expansion of the clerical labor force, with consequent
increases in cost, and growing specialization of work prompted
introduction of office machinery. After the First World Yar
the first multi-functional business machines were introduced

To illustrate the tremendous change created by information needs
in the post-Horld War I sqciety, Table 3-8 is provided. As can
be seen, approximately one out of twelve workers was a clerk by
1930, and by 1959 one out of seven workers was a clerk.

Mechanical devices such as the typewriter were adopted to
make the processing of data more accurate, rapid and legible than
had been possible with the manual process. Significant charac-
teristics of the mechanical stage are:

a. Paper inedia are most often used for both temporary

and permanent storage, while the data is either printed or

typewritten.
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b. Data processing is not continuous because the result
of one process must be manually transferred to another.
c. Data was limited to alphabetic or numeric characters.ql
Despite the factors which precipitated the mechanization
of office nachinery, clerical work remained very labor intensive
up to 1945. The prosperity of the 1920's, as well as the

. surplus labor and curtailed operating conditions caused
office mechanization to receive low priority in business.“42
While there were some advantages to this (e.g., less capital
required), the disadvantages were becoming critical:

a. The probability of human error remained high.

b. Supervision became more difficult due to the increasing
size and specialization of the clerical labor force.

c. iHanagers became further and further divorced from the
operating level.

d. Communication became more impersonal and complex.

¢. From an organizational point-of-view, departmenta]1zaf10n,
greater functionalization, and bureaucracy developed.4

The third stage--e]ectro~mechanica1 processing--is charac-
terized by the use of punch-card accounting machines to provide code
compatibility between equipment. This stage very nearly achieved
a continuous process, although an ope%ator sti1l had to manually
move the block of cards from machine to machine.44

Of course, the last stage--the electronic phase--is typified
by the use of the computer, whereby the automatic storage and
retrieval of information is achieved. Significantly, the first

45

computer was placed in commercial use in 195477 --one year before our

society crossed-over from an industrial to a post-industrial,
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information-driven society. By 1961 one expert was predicting that
automation would have an especially great impact upon the accomplish-
nient of clerical work:

In this category would be found industries that require
substantial information handiing and accounting functions
(continuous processes by nature). . . . Frequently half or
more of the total activity of an industry is essentially clerical.
This is true of banking, transportation, communication, large-
scale retailing, and the manufacture of certain non-standardized
consunmer products such as furniture. Information handling and
general clerical functions comprise a large and growing share of
the total operation in many industries. The increasing size and
technical complexity of firms and the resulting managerial
bureatcracy create a fﬁgti]e field for office automation in
many industries. . . .

Up to the mid-1960's computers were used almost entirely for the

automation of data-collection functions which had pre-occupied

business from the manual stage days. Computer applications showed:

. . only minimal concern for and assistance to top management

(inward functions), or the operations, marketing, and consumer
services {cutward functions). The traditivnal business
applications, such as accounts payable, accounts receivable,
payroll, and general ledger, are examples of this early
trena. . . . These applications provide little or no new
information to top wanagement feor planning and control, and
little or no new information for operational management. An
increasing emphasis is beginning to be placed [as of 1976] on
systems that provide information to oH3rationa1 management and
that help in the exercise of control.

However, there were severe limitations upon how information
could be delivered from the point-of-data collection to the central
computer processing site. Until the use of third generation
computers became commonplace, access to computer processing was
possib]é only through electronic input and output devices which
were collocated with the computer. O0Off-site users had to either

mail or physically deliver the Jata to the computer center. Return

of the processed data, of course, required the same manual and
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transportation-bound modes of transmission.48 Since third
generation computers were not introduced until 1965, information
transfer in the early computer era was still in many respects on a

par with those used in the pre-industrial society.

The Union of Communications/Computers

Two major breakthroughs brought about the actual exploit-
ation of communications by computers and resulted in what is called
the true modern business information system. The first major
breakthrough was the development of input/output terminals which
a user could install at his business to access the computer from
a remote site. The communication links for these terminal-to-
computer transmissions were the telephonc and telegraph facilities.
However, there were limitations.

a. Remote users vere queued up waiting for other customers'

jobs to be run on the computer.

h. Remote users often had to wait several hours before

their data could be transmitted.

As a result, even the advent of remote terminals did not solve the
problem of delivering information in a cheap, efficient manner be-
cause the expensive terminal frequent}y sat idle due to computer pro-
cessing Timitations. Therefore, many users continued to send their
data by mail or other manual means. It was the breakthrough in time-
sharing technology “. . . which enabled the third generation com-
puters to process several jobs at the same time . . ." that produced
the first modern business information system based on integration

. . . 49 . .
cf computer and telecommunications services. For the first time




a Business Information System emerged which satisfied all the

| criteria delineated by American Telephone and Telegraph (AT&T)

in their 1966 definition:

A Business Information System is a combination of people, data-
processing equipment, input/output devices, and communication
facilities. It supplies timely information to management and
non-management people for the planning and operation of a
business. The system must accept information at the source
where it is generated, transport it to the point where it is

, to be processed, process the information, and, finally, deliver

! it to the point where it is to be used.®

E The impact of third generation computers on data-communi-
cations requirements was significant. Once terminals could

} remotely access a computer using timesharing technology,

a. Small firms that did not need or could not afford to

i buy or lease their own computer began to buy time from computer
‘ service bureaus.

. b. Large national firms that owned their own computer
{ suddenly found that it was practical and efficient to give
[reinote] users access to a central computer.

‘ c. The use of both computers and communication facilities
to connect the computers with users expanded greatly.>l

l By 1969 approximately one out of every forty establishments
(21,375 out of 855,000 businesses) with a net worth of over
$20,000 had a computer installation, and the data communication
industry (according to AT&T) was a $1.2 billion business in the

late 1960's.°?

The Era of Telecormunications Dependent Data-
Processing Systaiis

presented in 1978 at the iational Computer Conference, credits

telecommunications with making it possible to exploit the full

' Philip C. Onstad53 of Control Data Corporation, in a paper
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potential of data processing and information systems. Onstad

noted that although in the 1950's and 1960's,

. . data-processing systems had the power to manipulate infor-
mation at split second speeds and to store vast amounts of data
which could be retrieved in fractions of seconds, 'these cap-
abilities were of little use unless the user was in close
proximity to the data processing system'.

The obvious sotution, noted Mr. Onstad, was to use ". . the
vast telecommunications networks covering the country and the
world" to quickly and efficiently move the information in and out
of the data processing.system. Ergo, the tefecommunications
dependent era of data processing had began.54

The era of telecommunications-dependent data processing
certainly appears to signify the arrival of the technological tools
necessary for management to handle the explosion in information that
will be the main product of the post-industrial society. The
genesis of this integrated tool--telecomnunications/computers--can
be logically ascribed to the mid-1960's. It was during this period
that computer technology really caught—up‘with {and some would argue
"passed”) teleconmunications ard was able to extend data processing
to remote users via data communications. As previously noted, the
breakthrough technologies were timesharing, remote terminals, and
the third generation computer.

Prior to these developments information systems operated on
three broad fronts. The first of these fronts was the transport-

ation-dependent mode where communications within a business or

between businesses was either by face-to-face conversation or by

letter correspondence. On a second front, information systems
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developed around the telephone/telegraph, with the telephone
beceming a dominant technological force in the operation of business.
From en organizational standpoint, the telephone and PBX by 1900
were already being consciously implemented and treated as a
communications system by business. From a romanticist standpoint,
this system became the heart and voice of business. The third
and final discernible front--computers--arose out of the natural
evolution of the office information systems where accounting,
bookkeeping, and general ledger played such.an important role in'
causing the clerical work force to increase. Whereas the tele-
communications system functioned as the heart and voice of business,
the computer came to represent the brain--the rational aspect of
informétion use, collection, and dissemination. Even today all
threc of these business information systems are heavily used.
Althcugh the computer was implemented to diminish the
dependency of the office information system upon clerks and to
process data faster, the anticipated positive impact of the
computer and telecommunications upon the relationship between
information and productivity does not appear to have occurred.
Egor Neuberger55 describes the information subsystem of an economic
system (the other subsystem is production) as,

. . the collection, transmission, processing, storage, and
retricval and analysis of economic data, the communication of
orders or other signals, and the feedback necessary for the
evaluation of decisions taken as a result of signals [and] is
a necessary input into every aspect of informational decision
making. The larger the number of participants in the economic
process, the greater the division of labor, the more complex
the technological process, and the wider the assortment of

goods and scrvices an econoimic system produces, the nore
intensive the information process becomes.
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Based on this description of the information subsystem, it can be
seen (Figure 3-5) that our economy as a whole is squeezing less
productivity out of each informational dollar spent. In the middle
1960's the relationship was approximately $3.00 of market output
for each $1.00 spent for informatijon. Despﬁte the automation of
clerical functions, the ratio of market output to informational
overhead had dropped from a high of nearly twelve-to-one in 1936

to only three-to-one in the mid-1960's, and has remained about
three-to~one to the present. Consumption of this information
dollar is traced to creators, users, and handlers of information

as it supports the end product, i.e., goods or services, provided
by the enterprise. For the purpose of this discussion, information
dollar consumers are categorized as "informational overhead."56

In essence, the informational overhead activities are informational
services which are not ". . . transacted in a market place as goods
or services. Rather they are produced and consumed within firms, or
occur in some other market (household or government) planning and
decision making."57 For a more comprehensive discussion of infor-
mation overhead and productivity, sce Appendix C.

Dr. March Uri Porat of the Office of Telecommunications makes
some telling comments about the impact of computers, and the
potentials of computer and communication technology on the future.
In commenting upon the growing numbers of information workers in

the expanding private and public bureaucracies, Porat58 notes that

the solution,
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. is to help them become more productive, hence generating
employment and output in all sectors of the economy. And,
to bring the paradox a full circle, the most likely source
of increased productivity in the secondary sector [managers,
secretaries, etc.] is computer and communication technology--
precisely the instruments that encouraged the growth of
bureaucracies in the first place, and precisely the instruments
that have been blamed with automation-induced unemployment.
The computer, it turns out, did not eliminate jobs--it created
them. But it created jobs for information workers, who are not
terribly productive. And now the computer is being sought as a
remedy for productivity losses. A better marketing strategy
could not have been invented!

Carl He_y_e],59 in reviewing the forces for enhanced infor-
mation processing, observed in 1969 that while information processing
had always been a major administrative activity, there were signifi-
cant differences emerging in the 1960's. He noted that information
processing had become more important because of the increased
complexity of business, the increasing volume of paperwork, the
increased speed with which information must be processed, and the
need for rapid and accurate integration of information as pressure
mounted to keep costs (such as inventory) down while business
complexities increased. Mechanmization and autoination of information
processing was a natural fallout of these deveiopments because of
spiraling labor costs, lack of trained personnel, and demand for
shorter working hours in the modern work force.

Despite the advances in information processing to the mid-
1960's, Figure 3-5 clearly shows that the productivity/information
overhead ratio continues to hover around three-to-one. Porat

suggests two reasons for the drop in productivity over the past

forty years may be a loss in productivity of the secondary infor-

mation activities or ". . . an uncompensated rise in the amount of
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secondary information resources used to produce noninformation goods
*60
(14

and services.
The important fact is that information has become a two-
edged sword. On the positive side, it has become a powerful
competitive tool. It has caused costs of production to plummet as
information has led to improved efficiency in production of goods
and improved technologies (e.g., semiconductors). However, the
transfer of new technology in the information society has meant®
that these producti.ity advantages are short-lived. The costs
associated with maintenance of the secondary information sectors
inbedded in all organizations continue to be factored into the
overall cost of the end-product or service. As the three-to-one
ratio of Figure 3-5 implies, almost 25 percent of the cost of
goods and services in our economy is directly attributable to
imbedded information systems (people and equipment). These
imbedded information systems produce, handle, create, and
disseminate information for users in the organization. HNone of
the costs of these imbedded services are recovered by direct sale
of these services outside the organization. As a result, the costs

are imbedded in the final cost of the product or goods produced by

*

Neuberger breaks down an economic system into productivity
(noninformation) and inforination subsystems. The information sub-
system is composed of two sectcrs: primary and secondary. The
primary information sector is made up of those industries which
actually market information goods or services. The secondary infor-
mation sector is the information services produced for internal
consumption by noninforniation firms. Even firms in the primary
information sector have a secondary information sector. (Appendix
C discusses this in greater detail). The secondary information
sector equates to information overhead.
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the organization.

Therefore, the cost of handling information in the
secondary information sector appears to have stabilized the
productivity/information overhead ratio around the three-to-one
mark. HNow new information technologies are making it possible for
business to improve the efficiency and effectiveness of the
secondary information sector. Reducing the operating cost of
information systems such as telephone networks and computer
networks, using new information.technologies to improve the pro;
ductivity of employees in the secondary information sector, and
improving the flow and accessibiiity of information equates directly
to reduced cost in the secondary information sector. Reduced costs
in the secondary information sector can mean reduced production
costs, increased profits, and maintenance of a competitive edge.

These factors are discussed in the next chapter, which deals
with the development of information systems consequent to the
integration of telecomnunications and data processing technologies.
Emphasis will be placed upon the new information technologies
which the marriage of telecommunications and data processing is
spawning--technologies which are leading to a total integrated
information resource and the much touted "Office-of-the-Future."
During the reading of the following chapter, it would be wise to
keep in mind John Diebold's prophetic comment in his 1964 book,

Beyond Automation, that,

Information technology is bringing forth entirely new families
of machines, of which the electronic computer is only one.
Managers must understand the nature of this phenomenon and the
forces behind 1t if they are to properly assess its business
cousequences.6
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This has great portent because the ewerging office-of-the-future
technologies are geared to attack a portion of the office infor-
mation system that has, for the most part, been ignored until now.
This branch of the office information system can best be termed the
administrative (versus clerical) subsystem, and includes such
mundane tasks as typing, dictation, and managerial time spent on

the phone.
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CHAPTER 1V

FORCES FOR INTEGRATION

By the mid-1960s business et al., had begun to use tele-

comaunications to exploit the potentials of the conputer. The
information system that developed--data communications--was
actually a maverick which in effect became a new and distinct
member of the family of information systems. Starting as an off-
shoot of office information systems, it became the fifth of five
parallel and distinct entities: mail, telephone (voice), office
(secretarial/administrative/managerial), transportation, and data
cotmunications.

However, the rapid technological convergence or confluence
of computer and communications technology that evolved from the
data-processing/telecommunications alliance has proved to be the
scedbed for a vast array of new information technologies. These
new inforiation technoloyies appear to be leading incxorably to a
synthesis of these five independent information systems, and the
arrival of the much discussed "Ofiice-of-the-Future."

The purpose of this chapter is to discuss forces in business
that are propelling them toward use of an integrated-information
system where voice, data, text, image, and message are intermingled.

Particular attention will be paid to the functional backbone of this

integrating process--computers and comnunications. HWilliam McGowan,)
g g p {

chaivian of MCI Communications Corporation, draws a revealing
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analogy which clearly focuses upon the backbone functionality

of computers and communications.
Just as the factory was the focus of the industrial society that
prevailed fifty years ago, so the cowputer is the focus--or
factory, if you will--of the information society that we inhabit
today. And if the computer is the factory, then telecommuni-
cations is the means of delivering raw materials to, and picking
up finished products from that factory. To be useful, both the
means of production and the means of distribution must be
integrated into a single interactive system that merges their
otherwise discrete functions into a continuum of purposeful
activity. It is precisely that continuum that is developing,
in this country today.
A pivotal issue which remains unsettled in the
developrmient of integrated-information technologies and systems is
whether it is telecommunications or computers which is the key
to the exploitation of the new information technologies. The
answer te this question would appear to have great import for the
business coimmunity in two respects: first, in how they implement
the new technologies from a planning perspective, and secondly,
in how they choose to manage the integrated system. John J.
Conneﬂ,2 executive director of Office Technology Research
Group, has already concluded that telecommunications is the key

because . every new office technology is now or is destined
to k2 interconnected via telecommunications.” A closer look at

the forces causing business to seek integrated systems may provide
insight into what technology (telecomwunications, computers, or a
hybrid of both) will be predsminant in the future. Identification

of a pradoninant technology, in turn, should make it possible to

develop manadvenent approaches for handling the integrated-infor-

mation systeis of the future.




5

71

Office-of-the-Futurr

A clear definition of what constitutes the "Office-of-the-
Future" is essential to uaderstanding the recmainder of this
chapter.

In this context the word "office” is used in the broadest
possible sense. This term should embrace equally the clerical/
management function of government, education, religious or
business enterprises. Within business it must include, not
Jjust the antiseptic space where accounting is done, but also
the rough and tumble of factory management and production
control. The office in this broad sense, is the neural
system of the enterprise.3
Thus, the neural system of the office becomes the totality of
information systenis feeding the enterprise.

Three signs have been predicted which will signify the
arrival of the Office-of-the-Future. These signs all relate to
the development of information technologies:

* Treditional technolegics will converge.

* The boundaries between the technologies will become

blurrad, vague, and indistinct.

*  Image, voice, text and data will no longer be the
separate disciplines that we have all known, but they will
blend into a new hybrid technology called the managenment of
the integrated information resource.4

The convergence and blurving of boundaries between technologies is
graphically illustrated by the communications-data- processing
issues with which the Federal Communications Conmission has
continually struggled during the past ten years. Prime examples
are the coniputerized Private Branch Exchange and the communicating

vord processor, which has aspects of both telecommunications and

electronic mail. Figure 4-1 depicts the convergence of infor-

mation technologies and the emcrygence of ". . . hybrid,
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multifunctional machines that don't fit in the Computer Room,
the Duplicating Department, or the Telegraph Center."5

If these signs are correct, then the Office-of-the-Future
is no longer only a concept: it can be implemented now. In our
opinion, however, the third sign is a managerial, rather than a
technological, one. Convefging technologies will not bring
about the Office-of-the-Future; managers will. An integrated-
information resource will not happen by itself, despite techno-
logical trends. ‘

What are the advantages offered by the Office-of-the-Future
technologies? According to Conne]1,6 the Office-of-the-Future will
aid in all phases of the management and operation of its business.
While the use of technology (telecommunications and associated

information technologies) is to improve productivity and reduce

- costs, its primary function is to help management comnunicate and

run the husiness more efficiently and effectively. The remainder
of this chapter will deal with the pressures for integration
gencrated by the incrcasing use of information technology to
ilprove productivity and reduce costs in the various information

systems discussed previously.

Comparison of Capital Equiprent Invested

Despite our transition intc the Information Age, a
comparison of capital equipwent invested reveals how inefficiently
ourr young inforimation society handles its main comwodity--infor-
mation. Alan Purchase,7 senior industrial economist at Stanford

Research Institute (SRI} in 1975 noted that this office costs

14
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7 : ' (white-collar workers) comprised between 40 percent and 50 percent
i ‘ of all costs in a company, compared to 20 percent to 30 percent

i | previously. In the same Business Week article, an IBM spokes-

| l person stated that secretarial salaries had gone up 68 percent and

that ". . . the cost of turning out a business letter is 40% more

than it was 10 years ago." Despite these large increases in

, information costs, only about $2,000 was invested annually in
1975 in capital equipment to assist office workers, while N

' : $25,000 was spent for each factory worker.®

Comparable figures for 1979 are even more startling.

James Campbe]],9 president of Xerox Business Systems says,

. . that the average American farmer is supported by
$54 000 worth of capital equipnent, and the average factory
worker by $31,000 worth. For the office worker, the figure
is only 52,300.

The amount of capital equipment support provided office employees

| is not universally agreed upon. Gnostic Concepts in 1977 ﬁuoted
the figures $6,000 to $7,000 for office workers versus $25,000 to {
' $30,000 for factory workers.]o The key point is that there appears

to be a concensus that in the most labor intensive part of our work
force--the information sector--the application of new technologiecs
to iwprove productivity has been sacly neglected.

Over the past several years, however, the rising costs of
the various information systems have caused business to look for
alternatives. Some of the pressures upon each of the systems are

discussed in the following sections of this chapter.
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Data Commtunications

With the development of time-sharing, transaction-
processing, and distributed processing, companies employing
computers found an increasing,

. need for the establishment of networks meeting user needs
better than public-switched telephone systems, to provide
improved response time, error rate, security, and cost. Large
organizations were already doing this [by 1965] by establishing
private networks, obtaining only transmission facilities from
common carriers, and providing all switching themselves through
privately owned equipment. Although this met the needs of the
larger user, each was tailor made at great expense, often
underutilized, vulnerable to circu{? failure, and often incom-
patible with other networks. . . .

There vere 2,500 private data communications networks operational

12

by 1978. According to Howard Anderson “ of The Yankee Group,

". . . 62% of the Fortune 500 companies are investigating the
implementation of an 'intelligent network'. . ." to eliminate
the independent, application unique networks which pervade many
corporate information structures. AT&T market research revealed
that,

. Historically, users have tended to develop and use data
cominunication systews to solve one business problem or
application at a time, thercby creating a multiplicity of
single application networks. Different technologies and
variety of terminals and ccmputers have been used for these
networks. As a result, terminals and computers on one net-

work cannot transmit data to terminals and computers on other
networks. 13

A Yankee Group study indicates that 82 percent of all
business data communications in the United States is done by
approximately 750 compc'mies.]4 Overall, business customers paid

more than $25 billion for telecowmunications services provided by

the domestic telephone industry in 1977. On top of this, the
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United States data-processing industry generated $38 billion in
sales. The arca where the telecommunications/data-processing
industries overlap, comaunications based information systems, is
the "fastest growing market segment for both telephone and
computer compam’es."]5
In 1976 both the telephone and computer industries were
growing at a rate of approximately 13 percent per year, and their
combined new business revenues were reported to be over $7 billion
per year?]6 An independent survey of the Fortune 500/50 companies*
which were considered potential leaders in the use of value-added
services reveals just how costly basiness communications is
becoining.
In 1877 the average Fortune 500/50 company spent $8.4
million on all coumunications services within the U.S. Of
this, voice communications totalled $6.3 million and all other
(data, text, message, image) amounted to $2.1 million or 25%.
Thus the total voice cowmunications expenditures in- 1977 for .
all 800 Fortune 500/50 companies was $5.04 billion and the
total for data/text/message/image was $1.68 billion.
By 1982 the total spent by all Fortune 500/50 companies on
data/text/message/image coimmunications will increase by a
factor of 1.8 to an estimated S$S3 billion in 1977 dollars.V7
A closer examination of these cost figures reveals that Fortune
500/50 companies will face a rapid and steady increase in communi-
cations costs for the period 1977-1982 if the projections prove
true. First, the projected increcase in data/text/message/image

communications costs between 1977 and 1982 equates to approxi-

mately a 10 percent annual growth rate over the six-year period.

*
Fortune 500/50 companies are the top 500 manufacturing
companies, plus the top 50 cempanies from each of the six other
industries.
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Therefore, the data-communications bill for the average Fortune
500/50 company will increase from $2.1 million in 1977 to $3.75
million (in 1977 dollars) in 1982. Secondly, extrapolation of
these projections based on a conservative 7 percent inflation rate
reveals that the actual costs will approximate $5.4 million for the
average Fortune 500/50 company by 1982.

The latter analysis of the Fortune 500/50 companies noted,
however, that technological developments such as electronic mail
could very well change the data-communications groﬁth pattern. The
analysts believed the key to the change in the rate of growth would
be the rapidity and extent to which automation equipment (word
processors, facsimile, etc.) is integrated into communications.
Projections at the time of their analyses were that the total
cormunications bill for a typical Fortune 500 company would
increase by 7.5 percent per year, while the data portion would
increase by 12 percent a year (in 1977 do]’lar's).]8 Therefore,
by 1982 the data-communications bill for the typical Fortune 500
company could approach $4.15 million (in 1977 dollars) or $5.85
million inflation-adjusted dollars due to use of new information
technologies.

The startling fact which emerges is that the data-communi-
cations bill for the typical Fortune 500 company will increase by
10 to 12 percent a year in 1977 dollars. If a very conservative
7 percent inflation factor is included, the yearly increase ranges

between 17 and 19 percent. With the tremendous economic stress

being placed on corporations by labor costs, especially in the




white-collar sector, we expect information technologies (especially
in the data arena) to be heavily implemented to improve white-collar
productivity and reduce office labor overhead. These new infor-
mation technologies, in toto, lead us to believe that new infor-
mation technologies may have a much greater impact than the
previously predicted 2 percent increase.

A good example is the new market trend established by the
advent of the "smart" terminal. Once the user could use the
"smart" terminal to format, edit, check, and store information
locally for later transmission, and also use the terminal to
perform the communications processing functions formerly done by
the host computer, the distributed processing era had begun. The
trend toward distributed processing, in conjunction with the advent
of integrated circuitry, which reduced the costs of peripheral
devices, meant that,

. . . data communications could surpass the voice conmuni-
cations business. AT&T marketing estimates project that
busino;; gfpenditurqs f0r~dqta termina]s Y&]] exceed business
expenditures for voice terminals by 1930.'7

The impact of the merger of computers ard communications
is readily apparent (Figure 4-2). 1In 1964, when time-sharing
was introduced, Stanford Rescarch Institute (SRI) estimated there
were approximately 200,000 computer terminals in the United

States. By 1984 SRI predicts the number of terminals will exceed

five million. Just as significantly, Industrial Outlook 1978

postulated that ". . . 70% of the U.S. computers will be connected
0 lI20

for data coumunications via the telephone networks by 198
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On the surface, it would appear that the quantum increase
in computer terminals and computer networks is driving data-
communications costs up. In addition, the insatiable appetite
of business for more and more information might be blamed. For
example, James MartinZ] estimates that ". . . the volume of
computer data transmitted in many corporations is growing at more
than 25 percent per year and is increasing by a factor of 10
between 1970 and 1980." Certainly these are factors in the rise
of data commugications, but there is a much more basic problem
presented by these developments.

By 1985 it has been estimated that data-communications
customers will spend far less of their dollars on the actual
transmission of the data. AT&T projects that in 1985 data-
communications customers will spend only $.20 of their data-
communication dollar for transmission, another $.35 for communi-
cations processing, and $.45 for media conversion.22 Expressed

another way, AT&T foresees the transmission share of the data-

. communications market slipping from 60 percent to 20 percent.

Conversely, communication processing (message-switching and
networking-equipment) and media conversion (primarily data entry)
will grow to consume 80 percent of the data-communications do]]ar.23
Another, and perhaps more enlightening, approach is to look
at the cost trends for the distribution of telecommunication
applications in the data-transmission market. Figure 4-3 shows

these trend lines projected through 1985. 1In this scenario, costs

of terminals and costs for processing the information (CPU and

storage devices) will drop, while the costs for transmitting the
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Figure 4-3. Cost Trends Distribution of Telecommunicatons
System Component Costs

Source: Joseph Ferreira and Jack M. Nilles, "Five-Year
Planning for Data Communication," Datamation 22 (October 1976):52,
Figure 2.

Note: Terminal and modei costs are expected to drop very
little, and processing costs to drop rapidly, making transmission
costs an cver larger percentage of the total communications cost.
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data will increase proportionate]y.24 Of course, one must keep in
. i mind that these are percentages, and that the computer-communi-
cations system is expected to change drastically from a centralized
to a decentralized environment during the projected fifteen-year
period.

From this discussion of data communications several cost

factors have energed that are, from a business point-of-view,

pReren

prime reasons for integration. .
i *  Unique, application dependent dafa-communications

networks are too expensive both from an operational and a

)

' managenent perspective.

) * The telecomwnications dependency of computers is
increasing.  The annual growth rate in data-commnunications costs

{ is approaching 10 to 12 percent (in 1977 dollars).

* The cost of communicating is consuming a greater share
of tha data-communications doeilar each year.
AT&T surveyed over 2,000 data-communications users in industry,

g education, and government and interviewed “. . . decision-making
ersonnel of some 65 major data-communications users in 23
p

industry scctors. " over thc past three years. The purpose
of the survey and interviews was to identify major problem areas

} . 25 .
encountercd by data-communications users. Four major problem

"

¥ areas were identificd, and it was these problem areas that the
} A1&T offering of Advanced Comnunications Service (ACS) was designed
) to rectify:

- e

*  The incompatibility and undey utilization of networks
that have resulled from users developing networks for each
application or purpose.
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*  The complexity of modifying existing networks to
accomniodate changing requirements [and, we might add, to
accommodate emerging new infarmation technologies].

* The major expense and effort required to manage multiple
networks and monitor their performance.

* The high start-up costs that make it difficult for small
users to justify data cominunications systems and for larger
users to add agp]1cat1ons that do not support substantial
applications.?

Voice Commnunications

In 1977 approximately 75 percent of the average Fortune
500/50 companies' communications bill was for voice comnunications
(telephone). Henry Newton,27 president of Telecom Marketing
Group, stated in February 1978 that,

Corporate phone bills . . . are rising 177 a year compared
to 5 in the mid-1960"'s. ‘'Business customers could save

$3 billion a yLar if they just menaged their consunications
better'.

Dan Hosagc,28 senior vice-president of Datapoint, rccently declarved
that ". . . 90, of all American companics are overspending on their

conmunications costs" and ". . . 204 of all long-distance costs

[0

are avoidable. Nevertheless, business communications expenditures

are increasing at a steady 8 percent to 10 percent rate per year. 29
Table 4-1 breaks out the costs for corvporate telecomnuni-

cations costs as a percentage of total corporate operating costs.

As James Martin°0 notes, most of the cost is for telephone traffic

and,

{sJurprisingly, about three-fourths of this expenditure
rclqtﬂs to internal cowaunications. A widespread corporation
can theretore profit by having «n internal telephon2 network
designed to winimize costs.  In spite of the magnitude of the
costs [larye corporations spend many millions of dollars on
their telephone facilitios], there is often no technical study
of corporate telecommunications or high management involvement,




as there would be with other equipment of similar cost.
Accountants take most comunications for granted and do not
try to justify its cost as they would with, say, computing
equipment.

TABLE 4-1

COST OF CORPORATE TELECOMMUNICATIONS AS A PERCENTAGE
OF TOTAL OPERATING EXPENSES

Industry Range (%) Average (5) »
Airlines 3-7 4
Banking and Finance 0.6-4.2 1.5
Insurance 1-3 2
Hanufacturing 0.3-2 0.5
Securities 8-12 10

Source: Jemes Martin, The Wired Society (Englewood, N. J.:
Prentice-tlall, Inc., 1978), p. 195, Table 17.1.

In responsce to increasing costs for voice communications,

B companies are Tooking for ways in which to cconcwize. One approach
has beento seek the professional assistance of communications
i consaltants to help companies streamline the operation, use,
§ and costs associated with their telephone systems. The existence
" & of communications consultants, and the nuwver available in the large
& motropolitan areas {(e.g., Denver has five consulting firms that
specialize in telephones) is indica’ive of the needs within the
f business conwnity to cut voice-conmunications costs.

- A e .
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Another approach has been to acduire computerized PBXs,
which have also been variously described as electronic, digital
and/or stored program controlled PBXs. Some of the cost-saving
advantages of the electronic PBXs were being realized as early
as 1977, when Citibank and Equitable Life Assurance Company
installed them. These electronic PBXs,

In addition to providing such convenience features as conference
calling, abbreviated dialing, and automatic call forwarding,

. . . are programmed to keep detailed accounting records and

to check the condition of extensions and telephone company

lines. In some cases, they route toll calls ove5 the Teast
costly paths, cutting charges by as much as 30%. 1

The electronic PBX acquired by Equitable from Northern Telcom cost
$8.5 million and was intended to handle the company's national
voice and data traffic.32 This is an early example of the trend
toward use of computerized PBXs to handle much more than just
voice traffic.

The computerized PBX offers the poténtia] for integrating
systems which,

. «.. Will be used for a variety of data collection and transfer
functions in conjunction with data telephone terminals and
advanced word processing systems comprising semiconductor
memory-visual display, card reader, keyboard and high speed
printer. These integrated systems will not only enable users

to harness remote computer power for the automation of local
office paperwork, but will give access to mainframe storage

in a conversational mode from distant locations in a distributed
network enviggnment, for office, hospital, factory, or military
application.

Figure 4-4 provides a breakout of the various information systems
and technologies which might be integrated through the use of a
computerized PBX.

34

According to James MHartin,”  there are two capabilities of

pr_ .
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Operators Console

Key Telephones -----=---1
Dial Phones -----=--~---1
Pushbutton Phones -------
Data Terminals --=---=---1
Conference System -------

Word-Processing Equip ---

Stored
Program
Computerized

PBX

r;-Office Computer

---Tie Lines to other PBXs
L--Pub]ic Exchange Linés
L--Dictation EquipmenQ
---Paging Equipment
---Public Address Equipment
L--Door Contact Sensing

and Control

---Data Bank

---System Management and

Maintenance Center

Figure 4-4. Integrated Information Systems
With Electronic PBX as Hub

Source: "PBX-Quo Vadis," Telecommunications 11 (January 1977):

38, Figure 3.
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computerized PBXs which make them economically desirable,
especially as replacements for the approximately 190,000 PBXs

serving one hundred lines or more. These economic benefits are

that the PBX can be ". . . programmed to control and lower overall

telecomnunications costs . . ." , and it can be used to carry-out

data-processing functions. In addition, one might add as an
economic benefit the ability to integrate various office infor-
mation technologies which will be discussed later.

Because the computerizedPBXs ". . . provide many new
features and services which the customer can use to improve
the productivity of his organization, most new PBX installations
are of this type. By the 1980s they may number several hundred
i thousand. . . ." (emphasis added).35 The pressure for these new
: features related both to productivity and cost. Statistics show
) ' that,
. . . only 68 percent of 1ong-distance calls and arbund 70
. percent of Tocal calls are completed. The rest encounter
busy signals, no answer, or equipment failure. On the com-
pleted calls, the called party is reached only 35% of the time.

) In other words, less than 25 percent of calls attempted reach

3 their desired party. It is estimated that this wastes 200,600

man years of a caller's tj@e, which at $10,000 per year is
equivalent to $2 billion.3

Rolm Telecomaunications has developed a new system (called Rolm

s - ...
L3 ..

»
g
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Electronic Message System--REMS) which attacks the above problem,

-
=l

especially when the real-time aspect of telephonic communications 1

is either unnecessary or impossible because the called station is

- --‘“'&..‘ =

busy, unanswered, etc. A study of Fortune 500 companies provides a

statistical basis for REMS. The study showed ". . . 60 percent of

.
RPN

all messages stay in the same facility; 25 percent are between the

T i -
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same company's facilities, and only 15 percent go outside a company

(not dincluding 1’nvoices)."37 Similarly, Richard Mo]ey,38 vice-

president of marketing for Rolm, notes:

Studies have shown that for every 16 telephone conversations
accomplished each day, an additional 41 incompleted calls are
attempted. The shadow functions involved with telephoning

. . . misdials, busy signals, out-of-office, and the like

. . . consume eight-to-ten percent of the time spent in
communications activities, reaching a conservative average
of 30 minutes of lost managerial time each day.

Basically, Rolm's system permits users to integrate written *
cbmmunications with their phone system. Video display and

hard copy units can be connected to the message processor unit
of the PBX over the standard office telephone wire. "The system
is ideal for the myriad, short; five-to-ten line memos that are

w39

so profuse in every office. Figure 4-5 shows how Rolm's REMS

might be configured.

Figure 4-5. Rolm's Electronic Nessage System

Source: “Newer PABXs Taking Advantage of Computer Power
for Kew Features," Communications News, (July 1979), p. 43.
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The Rolm system provides an excellent example of some of the

productivity problems facing business and also shows the benefits

to be derived from integrating-information systems, in this case,
voice and electronic mail, to provide users with viable alternatives.
In addition, Roim's system is a hint of the pivotal role the PBX

will play for communications devices in the Office-of-the-Future.
While most business communications devices are telephones today
(forty million versus three million data terminals), there is a
discernible trend toward keyboard CRT devices ". - . on anywhere

w40 This trend is indicative of

up to 20 million desks.
increasing  business dependence upon the new information techno-~
Togies to satisfy increasingly complex information needs.

So what does business seek from PBX systerns? American
Telephene and Telegraph studies identified four major areas:

* Improve employee productivity, by mechanizing operations
previously requiring manual intervention.

* Maximize return of communications investment, through
efficient and economical use of physical facilities.

* Control and allocate comaunications expense, by
individualizing calling privileges and by linking costs to
the appropriatc departments and/or profit centers.

* Fipally, providing hands~on management and control to
allow rapid response to chan?ing conditions and to insure
optimal system perforinance.4 '

Remarkably, these four areas are almost identical to those
identified by AT&T for data-.communications users.

As one can readily see, the electronic PBX has the potential

to become much more than just a voice-networking apparatus. With

its internal computer, it can also become the hub for a corporate

digital network. The telephone and the PBX have been a mainstay

nacailllifinne, T i it L i O i .
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of corporate communications systems for over eighty years. Recent
technological advances have made them adaptable to a host of new
information technologies and may make the PBX an even more important
information asset to business. With corporate telephone costs
rising 17 percent a year, the new electronic PBXs (and Common
Carrier services such as CENTREX) offer business a way to reduce
telecommunications costs and open up new ways to enhance corporate
information handling.

In concluding our discussion of data communications and
voice communications, it would be remiss to ignore the inconsisten-
cies in business communications costs quoted. To put it succinctly,
we consider the issue of how much the typical communications bill
for a corporation is increasing to be very nebulous. It has been
previously noted that business communications bills are increasing
by 7.5 percent (see note 18) and 8 to 10 percent (see note 29).
Similarly, one source confidently predicts that data-communications
costs will increase by 12 percent per year (see note 18) in 1977
dollars, while another source notes that corporate phone bills ére
rising 17 percent per year (see note.27).

If business communications costs are rising at a steady
7.5 to 10 percent, then either data~communications or telephone
costs must be below the average rate. Yet neither appears to be,
according to the figures cited. In addition, the previous dis-
cussion indicates that business is looking for ways to cut both
data-communications and voice-cormunications costs. The impli-
cation is that both costs are out of hand. We do not believe

business would have such an urgent need for cost-saving
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communications alternatives if the cost in either sector showed a
reasonable rate of increase. As a result, we suspect that the
average business communications cost in large corporations such as

those in the Fortune 500 actually may increase by 17 percent to 19

percent per year.

At the very least, one can see that the figures used are
imprecise and ill-defined. Nevertheless, they reveal the magnitude

of communications costs problems facing business.

Administrative/Managerial Information System§

The two previous sections dealt with the growth of telecomnuni-
cationsbcosts and pointed out how corporations were seeking inte-
: grated services in data communications and computerized PBXs to
reduce those costs, while simultaneously increasing productivity.
It was pointed out that business communication costs are rising at
a rate of approximately 17 percent to 19 percent per year; Howcver,

42

these crst figures can be misleading. According to Dan Hosage, = the

average increase in telecommunications costs for a corporation will
approxiwmate 15 percent* for the perioda 1975-1979. He attributes
this rise to increased usage and rate increases. The 25 percent

per year increase in data traffic is a good example of how usage

has increased. Similarly, the increased use of electronic PBXs to
control costs, espccially in the interstate toll area, suggests

that telephone costs are rising through increased use and mismanage-

ment of cormmunications. Usage and rate sensitivity are important

*
Hosage's figures seem to confirm the reasonableness of the
17 to 19 percent increase per year figures developed in the
preceding paragraphs.

i R il . ncdiibinnls it
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communications-cost factors because they in part help to explain
why corporate comnunications costs are rising despite the fact that
for long-haul data communications costs are predicted to drop
steadily through 1985.43 Figure 4-6 graphically depicts the
changing cost structure for business information systems for the

period 1977 through 1987.

People Up 6%/Yr N

Communications
Down 11%/Yr

. Computer Logic
Down 25%/Yr

Computer Memory
Down 40%/Yr

Figure 4-6. Changing Costs for the Period 1977-1937
Source: Christopher Burns, "The Evolution of Office -
Information Systems." Datamation (April 1977), p. 62.

Figure 4-6 not only points toward a decrease in the cost of
the backbone to the information technologies (computers and comuni-
cations), but also reveals the Achille's heel of many corporate-
information systems; people costs associated with handling infor-
mation. Total costs for communicating in a corporation can be
five to ten times as much as the corporate-telecommunication costs.
For example, transportation for communications and corporate mail,

especially internal mail, are more critical factors in corporate
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conmiunications costs than telecommunications. As an even more

specific example, the average letter in the United States costs at

least $10.00 to be ". . . conceived, formulated, copied, transported,
received, read, and fi]ed."44

Most corporations today spend a substantial proportion of their
money and human talent on communication of one form or another.
Business people spend most of their day communicating. Most
white-collar workers spend much of their time communicating
with superiors, subordinates, customers, suppliers, secretaries,
and computers. The information handling process typically costs
from 5 to 30 percent of an organization's total expense. Given
such a large expenditure, it is desirable to ask how corporate
comnunications can be made as effective and inexpensive as
possible.45 : '

An illuminating insight into the character of information

handling outside the realm of telecommunications and data processing

? is provided by an Exxon Office Technology Team study of a Business

PRos——

Communications System (BCS). In the BCS breakdown provided at

Figure 4-7, one can readily ascertain where the need for new, inte-

grated information technologies lies.

Attributing the process of creation and capture to the
manager/professional leaves 58 percent of the information handiing

process in an office to the secretaries and clerks. Exxon's BCS

Ee

figures are meaningful because the four hundred people (secretaries,

orms w Se——

clerks and other office workers), comprising only 29 percent of the

-——

total work force being studied, accounted for 58 percent of the
documented communication costs ($6.148 million out of $10.6

million).
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Based on these figures , it is not surprising that the ratio
of information overhead to productivity is so low. The following

quote clearly reveals the impact of capital equipment on worker
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1000 Professionals
300 Secretaries

100 Clerical and Other Office Workers

® Creation—act of thinking and

formulating a com-
. munication.

® Capture—placing the com-
munication onto a >
medivm.

e Keyboarding—entry to/pro-
cessing byloutput
from a keyboard.

'_l.

DISPOSAL=40.1—1%

STORAGE
AkD
RETRIEVAL
8

CREATION
930

15% 28%

& Distribution—message carry-
ing, mail handling,
clectronic trans-
mission.

® Expansion—copying. print-
ing, microfilming,
duplication  of
magnetic records.

© Storage and

Retrieval—indexing, storing,.
scarching for and
finding informa-
tion.

DISTRIBUTION
2.0
19%

CAPTURE
815

EXPANSION
Y
0%

LEYING

§1.4
13%

5%

- ® Disposal

Figure 4-7. Business Communications'System (BCS) Cost Breakdown

Source: Stanley M. Melland, "Micrographics jn the Office of
the Future,”" Journal of Micrographics 12 (ovember/December 1978):
62, Figure 1.

Note: Costs shown are for documented communications: phone, and
EDP costs are not included (dollar figures are in millions). Total
costs--$10.6 miliion. '
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productivity, where factory workers enjoy approximately a fifteen-

to-one advantage over office workers in the amount of supportive

capital equipment. According to Conne]1:46

. In the past five years there has been an explosion of
techno]ogy aimed at automat1ng office operations. The motivating
force behind the explosion is economic. Some studies indicate
that while industrial productivity has increased 90% in the past
10 years, office productivity has risen only 4%. The office is
the most labor intensive activity in business today and office
salaries are rising 6% to 8% a year. The need to increase
office productivity and reduce office costs is becoming more
and more important to management--hence the drive for more
powerful technological aids.

However, the potential for improved information handling
does not stdp at the door between the secretary and the boss.
Managerial/professional work is equally susceptible to enhancement
through use of information technologies. Harvey Poppe],47 senior
vice-president of Booz, Allen, and Hlamilton, believes that

managerial/professional productivity has been overlooked while so

much attention has been paid to improving office worker productivity.

An Office Systems Research Grcup (OSRG) study concluded that

. . potential cost savings are much higher for managers and
professionals than for secretaries/clerical workers. . . n48 where
office automation is successfully implemented. They found that,
despite the fact that managers and professionals are paid two tn
four tines as rwuch as office workers, these people spent an
increasing amount of their time doing office support work. This
has happened because companies have tried to keep costs down by
cutting office support. OSRG found manager-secretary ratios of
five-to-one and six-to-one increasingly common, especially in the

lover levels of middle management. The result is that $40 per hour
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managers were doing $12 per hour secretarial work. Since ". . .
70% of the U.S. white-collar wage bill (in'1974) vent for managers

and professionals,” while 2 percent went for t_yping,49 this trend
is significant. Table 4-2 provides some particularly revealing
facts concerning the productivity needs of managers and pro-

fessionals.

TABLE 4-2
IMPACTING PRINCIPAL TIME: .

Examples from a current study at a large oil company
(66 principals, 35 support staff)

Hours/ Yearly
Source Week Cost
Principals spend at copier 79 $113,760
Principals try to reach someone 104 "149,760
on phone
Principals could save by . 200 288,000
delegating to secretary
Principals spend foing longhand:
at office 499 718,560
at home 165 237,600

Principals say work is not getting
done due to lack of sccretarial
support Yes: 25%

No: 75%

Source: Thomas K. Lodahl et al., "Management Forum: Providing
Management Support in the Automated Office," Corporate Systems
4 (June 1979), p. 43, Table 1.
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Early in this chapter it was noted that office workers have
a disproportionately small amount of capital equipment to assist
them in their work. HNevertheless, office workers such as
secretaries are exceedingly well-supported by information techno-
logies comparad to the plight of the managers and professionals
they support (Figure 4-8). Again, studies by Booz, Allen and
Hamilton reveal that a manager's time can be more productively
used when he has information technology to aid him. Table 4-3
lists some of the information technologies which Booz, Allen and
Hamilton believe might be used to improve managerial productivity.

Because of the costs involved in comnunicating in the
traditional manner (i.e., by paper, face-to-face, telephone)
and the static productivity of office workers, combined with rising
labor costs, business began to look for alternatives. Since between
70 percent and 100 percent of a manager's time is spent in communi-
cation, business began to increasingly look upon office functions

50 of Infodetics Corpor-

as comnunication functions. Joel S]utzky
afion makes the point that ". . . the offite* is, in reality, . . .
a communications center." Building on this concept, one can
visualize a corporation composed of hundreds, or even thousands, of
small cormunication centers, each interconnected through a series
of channels: telephone circuits, hallways/corridors, organizational

charts, and paperwork channels. To date, the telephone is the only

device which has been ablc to electronically interconnect all these

*
In this context, office shculd be interpreted as an organ-
izational subsystem, like a manager and his secretary. This
definition is distinctly different from the Office-of-the-Future.
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miniature communication centers. However, the telephone has been
unable to accommodate the majority of office communications in a
time-responsive manner.

Looking upon the office as a communications center, one can
see the reasons for integrating information technologies to the
benefit of the end user--the office with its managerial core.
S]utzkyS] notes:

Our perception of the office then is one of a communications
factory. Someone is generating information, equipment is
storing information and someone is requesting and using th
information. ‘
And if we think of today's office as a communications center,
then the next step, The Office of the Future, should integrate
these comnunication functions: an office that generates infor-
mation efficiently, stores information economically and transmits
information to the user quickly.
As a result, the integration of information technologies not only
will reduce costs and improve productivity, but it will also improve
comrnunnications.

How will the individual communications center be interfaced
into the emerging integrated information system? Table 4-4 cata-
logues a variety of interface media which are in use today. In
the opinion of many, ". . . the word processing systems, the
computer system and the cormunications system may combine to form
the integrated information system of the near future. . . ."52
Because word processing systems are expected to play such a pivotal
role in both the integrated information system and in improving

office productivity,5° it will be discussed as a case-in-point for

integrated information systems.
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| TABLE 4-4
l INTERFACE MEDIA FOR INTEGRATED INFORMATION SYSTEMS
I *Voice Response *Teletype Devices
*Speech Recognition *Remote Batch Terminals
*Badge Readers *Computer Output Microfilm (COM)
*Bar Code Readers *Optical Character
Recognition (OCR)
*Graphics
*Magnetic Ink Character
ST *Hand-held Terminals . Recognition
*Keyboard Video Terminals *Portable, Acoustic Coupled

Terminals

*Keyboardless Video Terminals
*Point-of-Sale Terminals

*Word Processors

Source: George Champine, Computer Technology Impact on Manage-
ment (New York: Horth Holland Publishing Company, 1978), pp. 101, 102.
Champine states that all of these interfaces are in use today, and
are expected to be more important in the future.

Word Processors

6 - Business is expecting many benefits to be derived from word-
processing systems. The interconnection of word-processing systems

through communications systems such as electronic PBXs is expected

G
oy . to speed up the transfer of textual material (memoranda, letters,
P contracts, etc.) from days to seconds.54 According to Champine,s5
1
, the following problems would be solved if a CRT-based word-processing

system/HManagement Information System were integrated with a digital

communication system:
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* Mewmo/Letter Generation--The CRT allows fast generation,
error correction, and recall of previously stored information.

* Mailing--The conventional mailing system would be replaced
by sending text information over a digital communications system
to an "electronic mail box" (local mass storage) for each
addressee. This would be much cheaper and would eliminate the
current several day time lag in mailing systems. Already,
facsimile transmission is only half as expensive as sending a
page of information via the U.S. Postal Service.

* Filing--A memo/letter can be filed in mass storage under
several identifiers (e.g., data, topic, or customer) and then
accessed by conventional data retrieval methods, thus
eliminating the time, expense, and bulk of conventional filing
cabinet storage. *

* Forms-~Rather than having preprinted paper forms, the
form will be held in digital form in mass storage to be called
up on the CRT screen as required and the blanks filled in.

* MIS Interface--llord-processing interfaces are a simple,
natural way to access conventional data-base systems to obtain,
for example, marketing reports, inventory data, shipping data,
or financial surnniaries of various kinds.

The ability for information users to input, output, and use

data/inforitation stored anywhere in the corpora;e communication
system, regardless of his geographic location, is the primary
advantage of such an integrated information syster: (Figure 4-9).
With the introduction of digital telephones and the potential for
up to twenty million desk-top terminals in business, integrated-
information systems are already becoming a reality in some cases.
The real test of Champine's prognosis is to see to what
extent word processing has been implemented in business. Over
150,000 companies used word-processing systems in 1978, and the
rate at which they are being acquired is indicative of word-
processing's acceptance/key role within the business community.56

Figure 4-10 depicts the projected United States shipments of word-

processing (4P) systeuws through 1982. If this projection proves
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correct, shipments alone will more than triple within six years

(1977-1982). The role of standalone WP systems (which are incapable

of communicating station to station or to computers) will become
very slight, while shared logic systems (which have a minicomputer
capable of handling communications) and the display standalones
(some of which are capable of handling communications) will

dominate the future market. The comments of Richard O'Bailey,s7

president of Lexitron Corporation, are prophetic:

A typical one-page letter requires less than 20,000 bits when
transmitted by a word processor, as compared to some 800,000
bits when sent by a facsimile set. Over a voice-grade line,
a letter can be transmitted in one-sixth of a minute versus
four to six minutes for facsimile.

With the debut of new private networks from SBS [Satellite
. Business Systems] and AT&T, electronic mail will receive a real
i shot in the arm. Digital communications costs are expected to
‘ drop by over 507 over the next few years, and there will be
. adequate capacity to handle a huge increase in electronic mail.
! And with as much as 80% of business correspondence eligible for
I electronic formatting, the outlook for communicating word
) processing systems is bright indeed.

One particularly intriguing application for corporations is the

potential of electronic mail. In the previous chapter it was

observed that thc business cormwunity spent $1.766 billion in 1956
and $2.048 billion in 1958 for postage paid as a business expense.
Those figures do not include the cost of preparing those letters,

i but still reflect the high cost of mail to business.

? Statistics show that business-to-business mail comprises 25.8
percent of the U.S. mail (Table 4-5). A large portion of this will

be eligible for electronic mail applications as integrated-infor-

. ? mation systems beccowe more widespread. If anything, the opportunity

to use the word-processing/computer/communications alliance to save

LT B e
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TABLE 4-5

: ' BUSINESS-TO-BUSINESS MAIL

: % B to B
Co % U.S. Maiil Mail ,
; { To Suppliers* 3.9 15.1
Intracompany* 1.4 5.4
To Stockholders 0.7 2.7 .
To Customers* . |
‘ » Order Acknowledgements* 0.2 0.7 :
Bills* 6.7 26.0
i : Product Distribution 1.3 5.0
i i Promotional Materials 5.4 20.9
| g Other+ 6.2 24.0
g Total 25.8% 99.8%

Source: James Martin, The Wired Society (Englewood Cliffs,
N. J.: Prentice-Hall, Inc., 1978}, p. 109.

Note: Figures taken from source's Figure 4-2.

| . *Applications considered potential electronic mail candidates.

mail costs may, in part, pay for the additional communication

éapabi]ities mentioned by Champine. The benefits to be derived

~ from electronic mail correlate directly to the number of corpo-

: rations which implement the process. In an average company where
electronic mail is implenented, the United States mail bill might

be reduced by 5.4 percent as intracompany mail is eliminated. As

e
o

customers and suppliers implement electronic mail (assuming 50

percent penelration), savings in United States mail might approach
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30-35 percent by using those areas considered potential electronic
mail candidates.

Just how seriously are companies considering using electronic

mail? According to one source, virtually every one of the fifty
largest companies was engaged in 1978 in the formulation or imple-
, mentation of some form of electronic mai]58 (see also Appendix B,
responses to Questions 12 and 13). The motivation for using
electronic mail, especially in large industries, is graphically
revealed by mail costs in the banking industry. The American
Bankers Association has compiled the following data:

* The United States Postal Service obtains almost ten percent

of its revenues from first class mail from the nation's banks.
* A typical large bank with $500 million or more in deposits

spends approximately $2 million per year on postage.59

Transportation Alternatives

Information technologies basec upon computer-communications
not 6n1y offer economical alternatives to traditional office
4 ' "conmunications centers" and the United States mail, but also a
suitable alternative to executive travel in many business instances.

Both teleconferencing and video conferencing offer viable alter-

S

-y

natives to rising travel expenses, which are caused, in part, by

" < 4

inflation, and also by rising energy costs associated with the

rapid depletion of economical energy resources.

-

The Diebold Research Program in 1976 conducted a cost

3 comparison of communications conferencing and travel costs for

executive meetings. The results are quite astounding (Table 4-6).
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While the figures for 1977 were projections, they reveal a tre-

mendous cost savings when conferencing is used as an alternative

to travel.

TABLE 4-6
AVERAGE RATIOS FOR TRAVEL COSTS/COMMUNICATIONS COSTS

Method of Confereacing 1975 ‘ 1977

Computer Conferencing
Commercial time-sharing 2/1 3/1
Minicomputer packet switching 111 171
Voice Teleconferencing
Voice-grade lines 2/1 3/1
Specialized carriers - 4/
Visual Teleconferencing
2-person conference 1IN 1.2/1

6-person conference 2.1/1 3.2/1

Source: Joseph Ferreira and Jack M. Niles, "Five-Year Planning
For Data Communications," Datamation .22 (October 1976), p. 51,
Table 1.

Note: The various forms of conferencing already show cost .
advantages comparad to the costs of executive travel. The ratios
above assume very good conditions for travel, including: perfectly
suitable air schedules, only major city access, and good weather.
Costs computed include: air fare, ground transportation, meals,
lodging, and executive salaries (figured both at $10 and $20 per
hour). The visual teleconferencing costs were figured for a
Chicago-Hew York-Washington loop.
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James Martin60 observed in The Wired Society that telecommuni-

cations is a viable substitute for some types of travel, and that
the result could be great savings both financially and from a
human-time perspective.

Not only is the total cost of typing and filing memos greater

than the telephone bill in most corporations, but the total

cost of business travel is also greater--and the cost is rising.

Some large corporations spend more than $100 million per year on

business travel within the United States. This cost does not

include the time of the person traveling or the effects of wear

and tear on them, which for some executives are considerable.

The communications alternative to travel seems to be an area
where many corporations could reap great economic benefits. Video-
conferencing is a good example. It has always been mentioned as a
viable business application. To test its potential, Satellite
Business Systems conducted video-conferencing experiments with
Montgomery Ward, Texaco, and Rockwell International. The experi-
ments were code named, perhaps prophetically, Project Pre]ude.S]
Subsequent market research/public education efforts produced some
interesting findings:
* Seventy-four percent of those surveyed {over 1,500 middle,

line, and top managers) said video-conferencing was better than
travel.

* The ability to make decisions quicker was a greater
incentive than cutting travel costs or lost executive time.

* The use of freeze-frame video (one picture every several
seconds) was acceptable to one-third and would preclude video-
conferencing for only seven percent.

* Fifteen percent of the respondents, given the chance,
would move immediately toward video-conferencing.

Two significant conclusions can be drawn from the results of the
SBS market research. First, the quality of the information was more

important than reduced costs as an incentive to use video
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conferencing. This tells us that corporations/managers will not
accept less than adequate information flow and accessibility in

l an attempt to cut communications or travel costs. Second,

gt A - o | P

reducing travel costs through use of communications is dependent
upon information technologies giving managers a suitable equivalent

to the face-to-face communications derived from travel.

Summar,

The various information systems used by business have .
become inextricably intertwined since the mid-1960s. Just as the
confluence of computers and communications created a regulatory
dilemma for the FCC in determining where data processing stopped
and communications began, so now the distinction between the office,
mail, data- and voice-communications networks of corporations is
becoming more and more a semantic, rather than a functional,
distinction. Computers and telecommunications have emerged as the
backbone of a new information system which is a synthesis of the
many information systems discussed. Three major computer-communi-
cation offerings are iﬁdicative of this trend: ACS, SBS (Satellite

] Business Systems), and XTEN (Xerox Telecommunication Network).
While ACS is designed to make dissimilar computers and terminals
; compatible, the SBS and XTEN offerings actually integrate data,
test, message, and image communications in a single package.

t The factors forcing integration are many. Increased use

of computers and telecommnunications is counterbalanced by a

| l desire to hold down orrcduce communication costs (both voice and

data). Static productivity in the office environment (the
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| managerial control." Hosage continues:

mini-communications center), rising labor costs, and inefficient

information-handling processes in the office have given rise to

T Yt e e = -

new information technologies based on computers and communications.
Most significant of the factors forcing integration,
however, is the opening-up of information resources to the wide
realm of corporate management, and/or egpediting the transfer of
information. The drive toward compatibility between independent
data networks, automation of office file systems, increasing
use of communicating word processors, user stress in the video-
conferencing experiments upon the ability to make rapid decisions,

etc., are testimony to the management concerns for opening-up

information resources.

Early in this chapter it was stated that identification
of a predominant technology should make it possible to develop
management apprbaches for handling the integrated-information
systems of the future. It becomes apparent that, in fact, there
is no single predominant technology in the integrated-information
system. Rather, there is a blurring of technologies.- This
suggests that <ntegrated munagement is the key to successful
exploitation of infoimation-system technologies. Lack of inte-

grated management, according to Hosage,63 . « . results in higher

operating costs, communications breakdowns and a general loss of
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To increase productivity in the office, professional managers
must attack the areas with the greatest payoff. Primary among
these are the non-integrated functions in the business data :
processing and business telecommunications areas. The con- i
vergence of these two functions will result in cost efficiencies ?
and a very significant increase in managerial control. The i
' technology to affect this merger exists today.

The technology does exist as we have seen. Whether manage-
ment elects to exercise this approach, and how it is exercised,
may well affect the future corporate position of integrated

information systems.
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CHAPTER V
MANAGEMENT IMPLICATIONS

The preceding chapters have shown the increasing reliance

of business on information systens, the evolution of those systems,
and the increasing blurring of distinctions between the various
techno]bgica] entities that comprise an integrated-information
system. One of the best examples of the blurring of distinctions
is the communicating word processor (CWP). Michael E. Dortch,]
Manager of Information Technologies for The Yankee Group, pre-
dicts that CWP's will evolve into "Communicating Multi-function
Terminals” which will have the ability to act as communications
terminals with each other and with central computers. They will
have the capability for document distribution, data entry/
retrieval, optical character recognition, off-line programming,
and information processing. When this happens, it will be even
more difficult to draw the line between the office, communications,
and data-processing systems. As another member of The Yankee
Group said:

. « o if the driving force of technology continues tomorrow

as it has in the past, we will undoubtedly see more, rather
than ]egs, of an overlap between computers and communications

The purpose of this chapter will be to investigate the impact
of integrated-information systems on organizational management, and

conversely, the impact of organizational management on integrated-




<—v———..-—_.~.—-_v,.--‘.

118
information systems. It will be seen that a coordinated and
cooperative approach to managing-information systems s ecsential
to exploit their full potential. We call this approach Integrated-

Information Systems Management (IZSM).

Integrated-Information Systems And

Organizational Management

Before a discussion of the impact of integrated-information
systems on organizational management can become meaningful the
two entities must be defined. The first, integrated-informatio;
systems, has been defined in preceding chapters by a description
of the various elements and the interdependence and convergence
of their technologies and applications. The second, organizational
management, is much more difficult to define.' Libraries are full
of books, periodicals, reports, and dissertations which attempt
to define this term. It has been called an art, a science, a
process, etc. A comprehensive definition will not, therefore,
be attempted here. It is more useful for present purposes to
examine the impact of integrated-information systems in terms of
what managers do. Harold Koontz and Cyril O‘DonneH3 propose
five basic functions of managers.
* Planning: A decision-making process which involves
". . . selecting objectives--and the strategies, policies,
programs, and procedures for achieving them--either for the
entire enterprise or for any organized past thereof. . . ." All
managers plan, or should, and planning, or the lack of it, is

crucial to the outcome of any undertaking.
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* Organizing: A process of establishing a structure to
achieve goals as set forth in the planning process. Authority
relationships are created, activities grouped under managers,
and comnunications/informational routes are set. "“. . . The
organization structure must fit the task--not vice versa. . . ,"
and must also ". . . reflect the environment of the enterprise.”

* Staffing: The personnel function of manning the structure.
It involves the activities of hiring and firing, appraising,
compensating, and personnel development.

* Divecting and Leading: The method will vary from manager
to manager, but the objectives of this function remain:
orientation, guidance, and encouragement for subordinates.

*Controlling: Evaluating and acting on the activities and
performance of subordinates. Koontz and 0'Donnell's definition
is negativistic, assuming correction as the sole action.
However, it is entirely possible to control by positive action
such as evaluating why a particular activity was accomplished
better than expected and taking action to insure recurrence.

0f these five, only the function of Directing and Leading

has not been regarded as fertile area for direct augmentation by
information technology. In his chaptér, "Computer Implications for
Management,” Sanders4 completely ignores this function. From the
narrow viewpoint of computer technology, he was probably correct
in doing so since directing and lecading is, in its essence, a human
relations activity. In the broader context of integrated-infor-
mation systems, however, increased information flow will have an

effect even on this function.
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It is important to recognize two facets of managing which
are essential for its success: decision making, which is central
to all five functions; and control, which while identified as a
separate function, has important implications for all. The
remainder of this section will focus on these two facets.

Chapter II discussed the relationship between information
and decision making. In essence, it was stated that decisions
beconte better as more pertinent information is available.

5

Sanders™ writes: .

. . quality information can support good decisions; good
decisions should lead to effective performance of managerial
functions; and effective functional performance should lead
to the attainment of organizational goals. It is not
surprising, therefore, that the aquisition and use of a
computer (or any tool that promises to dramatically improve
the quality of information) may have important managerial
implications.

Information systems alone do not make decisions. They may
respond to a certain type of input in such a way as to appear to
have mac2 a decision, but that response was programned based on
Jjudgmental decisions made by people. Walter Buckingham6 stated
in 1961 that decisions based on judgment would never be possible

with ". . . a mere machine. In light of attempts to improve
corputer ability to solve ill-structured problems and to develop
so-called artificial intelligence, the platitude "never say never"
should be a caveat worth remembering. For the forseeable future,
however, judguents will, in all probability, remain within the
realm of the manager.

The importance of information systems in the decision-making

. 7 .. . .
process, according to Sanders,” lies in four basic areas:

NP SR o0
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* Enabling management to become aware of problems and
opportunities faster by quickly signalling out-of-control
situations; providing methods to analyze historical data,
trends, and correlations; and by providing inquiry/reply
techniques to insure rapid availability of needed information.

* Freeing the manager from time-consuming information
gathering tasks and permitting more time to be devoted to the
"analytical and intellectual” aspects of planning and decision
making.

* Assisting in various decision-implementing activities
such as project scheduling and development of subordinate
plans.

* tnabling the manager to devote more time to evaluate
complex relationships between alternatives such as the political,
sociological, and economic impacts of varying courses of action.

The first three of these arcas have been the predominant
focus of information systems in the past. The fourth area, however,
is of such significance that it bears closer scrutiny.

Writing in 1970, Joel E. R0558 sugyested that “. . . auto-

matizing or progrwwszing decisions. . .“ is a developuent of

1"

. extraordinary importance. . .:"

If decisions can be made based upon a policy, a procedure,
or a rule, they are likely to be made better and with more
econony. Moreover, if the decision rule can be programmed for
computer application, the poteontial exists for faster, more
accurate, and more econonmical operations.

Figure 5-1 shows four types of decisions and their relationship to

autonation as proposed by Ross. The impact of integrated infor-

mation systiits will be to shift the boundaries of automation farther
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to the right:
« . . As the boundaries of each category of decision making are
rmoved to the right and as more and more decisions lend them-
selves to programmed rules, the manager will have more time and
opportunity to concern himself with the more difficult and
demanding decisions of Types III and IV and expagd his managerial
horizons through the use of information systems.
An outstanding example of the work now being done to push
the boundaries to the right, and, in effect, moving computers into
areas traditionally thought to be unsuited for automation due to
the qualitative nature of the data, is that of the Department of
Defense (DOD) in the area of crisis forecasting. Currently under
developrient is a ". . . computer-based, fully automated system for
monitoring and evaluating international information and events
. .“]0 Responsibility for crisis assessment is currently
spread over many agencies including the ". . . Defense Intelligence
Agency, the Office of the Assistant Secretary of Defense for
International Security Affairs, the Central Intelligence Agency,
the National Security Agency, the many US military commands,

."]] The methods now used

and other offices and agencies. . .
involve a great deal of tedious review of all sorts of information
from sources ranging from newspapers and wire services to classified
intelligence activities. It is a highly judgmental process

involving manual information processing and relies primarily upon
military factors, rather than socio-political and economic develop-
ments. Additionally, the data analyzed is predominantly qualitative.

During the thirty-year period from 1946-1976, the successful fore-

casting rate was a mere 54 percent.]2 To improve this rather dim

picture, the DOD's computerized system has been developed around
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three parts: quantitative political indicators, a monitoring and
short-range quantitative statistical forecasting element, and a
computer data base.

Decade-~long research has produced a recognition of sixty-
three ", . . distinct kinds of international political events . . ."
which have been grouped into twenty-two Eategories (Table 5-1).

A number of data-base groups have been generated including a

110,000 event file compiled from the New York Times. This file

includes:

. . . information on who did what to whom, i.e., what country
projected (sent) what kind of action to which other country.
An event thus consists of an initiator, a type, a target or
recipient, and a calendar date. All of these coding elements
have numeric ?8u1va1ents and are stored digitally on computer
tape or disc.

From this data base, quartitative indicators of political

behavior have been developed which include: the total of all events

exchanged by a pair of-countries, the total of all cooperative or
adversary events exchanged, political tension, and political
uncertainty. The data base serves as a measurement for current
developwents upon which the monitoring and short-range forecasting
element can draw.

Utilizing the data base, this second element is able to pro-
ject the probability of a crisis developing between any two pairs
of countries.

The computer base itself is currently contained in a PDP
11/70 mini-computer accessible through graphic display terminals.

Hard-copy outputs of anything appearing on the display unit are

available. The system also has a keyword search capability to
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| TABLE 5-1

e s e em s

CODING SCHEME FOR WORLD EVENT INTERACTION SURVEY DATA

. YIELD

011 - Surrender, yield to order,
submit to arrest, etc.
012 Yield position; retreat;

evacuate
013 Admit wrongdoing; retract
statement
. COMMENT

02t Explicit decline to comment
022 Comment on
situation-pessimistic
023 Comment on situation-neutral
024 Comment on
situation-optimistic
025 Explain policy or future
. position

. CONSULT

031 Meet with; at a neutral site; or
send note

032 Visit: goto

033 Receive visit; host

. APPROVE

041 Praise, hail, applaud,
condolences

042 Endorse o'her policy or
position; give verbal
support

. PROMISE

051 Promise own policy support
052 Promise maternal support
053 Promise otner future sugport
054 Assure; reassure

. GRANT

061 Express regret; apologize

062 Give state invitation

063 Grant asylum

064 Gran! privilege, diplomatic
recognition, de facto
relations, etc

065 Suspend negative sanctions,
truce

066 Release and’or return
persons or property

. REWARD

071 Extend economic aid
072 Extend military assistance
073 Give other assistance

. AGREE

081 Make substantive agreement
082 Agree to future action or

procedure; agree to meat,

to negotiate

. REQUEST

091  Ask forinformation

092 Ask for policy assistence
093 Ask for material 2ssistance
094 Request action; cail for
095 Entreat; plead, appeal to

10.

12.

14.

15

16

17.

18

19.

20.

21

22

PROPOSE

101 Offer proposat

102 Urge or suggest action or
policy

. REJECT

111 Turn down proposal; reject
protest demand, threat,
etc.

112 Reluse, oppose, refusa to
allow

ACCUSE

121 Charge, cnticize; blame;
disapprove

122 Denounce; genigrate; abuse

. PROTEST

131 Make comptaint {not formai)

132 Forma! complaint or protest

ODENY

141 Deny an accusaton

142 Deny an attnbuted poiiCy,
action, role, or position

DEMAND

150 Issue order or command,
insist; demand
compliance, etc.

WARN

160 Give warning

THREATEN

171 Threat without specific
negative sanctions

172 Threat with specitic negative
sancticns

173 Threat with force specified

174 Ultimatum; threat with time
limit and negative
sanctions specified

DEMONSTRATE
181 Nonmilitary demenstration;
walk out on

182 Armed force mobilization,
exergise anc. or display

REDUCE RELATIONSH!P

191 Cancel or postpone evant

192 Reduce routine internaticnal
activity: recal! officials,
etc.

194 Hailt negotiations

195 Break diplomatic refations

EXPEL

201 Order parsonnel out of
country

202 Expel organization or graup

SEIZE

211 Seize position or £OSSEssions

212 Detain or arrest person(s)

FORCE .

221 Noninury destructive act

222 Nonm:tary gy destruchion

223 Miitary engagement

Source: Steven J. Andriole and Judith Ayers Daly, "Computerized
Crisis Forecasting,”" Air Force 62 (July 1979):89, Figure 1.
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allow retrieval of texts containing any combination of key words.
Future enhancements will allow integration with military assessment
systems and will automate even further (presently, it only responds
to direct queries from the user‘).]4

As sophisticated as this system is, it does not, and should
not, replace human judgment. Yet, it provides necessary infor-
mation rapidly, concisely, and in near real-time to allow more
effective decision making. .

The ability to enhance managerial control is another major
impact area for integrated-information systmes. Thomas L. \»lhisler'.'5
states that ". . . [ilnformation technology is linked with organ-
jzational control . . . writers assert that its basic contribution
to organized activity is the increased effectiveness of control it
makes possible. . . ." Concepts of information technology have
concentrated on the ability of the computer to provide managers with
more effective tools to control things such as inventories, budgets,
and the Tike. With the integrated-information systems now available,
however, it is possible to increase control even further. Harold J.

6 oublished an article in 1958 which

Leavitt, writing with Whisler,
has since been often quoted. In the article, they predicted,
. that large industrial organizations will recentralize,

ihét top managers will take an even larger proportion of the
innovating, planning, and other ‘creative' functions than they

have now.
In 1970, Whisler defended this prediction, saying that
"[elvidence to date seems still to support our centralization

thesis. . . ."]7 In the areas of telecommunications and data

processing, our own research bears this out. We questioned
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99 companies selected from Standard and Poor's "500" price index.
Of forty-two responding, long-range planning for total system
requirements was centrally managed at the corporate level in
thirty-four cases for telecommunications and in thirty-one cases
for data processing (see Appendix B). Of these, operational
management was decentralized in only fifteen cases for telecommuni-
cations and sixteen for data processing.

For the twenty years preceding the publication of Leavitt
and Whisler's article, it had been ". . . argued that decentral-
ization was necessary for good management. . . ."]8 In order to
understand the reason for the move back to more centralized control,
it is important to understand the reasons for the initial decentral-
ization.

Gilbert Burck]9 discusses the primary reasons:

. . As companies grew larger and more complex or more
d1ver51f1ea one man or a small group was no longer able
to run them directly. So top managers broke down their
organizations functionally, and dclegated authuiity to
divisional managers, who were often assigned divisional

profit goals. . . .

He continues by discussing the example of General Motors
which decentralized so successfully that it has functioned ". . .
almost as smoothly as a small homogenous company. . . ." Burck
argues that what is really meant by this statement is that,
. . . the ideal administrative setup is provided by the small
tight company, in which one man knows everything that is going
on and can make decisions without cutting red tape, when and
as he thinks best. . .
Since Burck wrote, the marriage of teleconmunications and
data processing has been all but consummated from a technological

standpoint. The vast potential of integrated-information systems
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now provides the capability for significantly increased span of
control and a more centralized organizational structure. Howard

Anderson,Z]

president of The Yankee Group, reports that Citibank,
through the use of electronics, expects to be able to increase
executive span of control from the present seven-to-one to as high
as nine-to-one. He asserts that this capability, not ". . . savings
in secretarial time, paper, filing costs, telephone expenses, or
even increased productivity . . .", is the best argument for inge-
grated-informatioh systems. In the case of Citibank, if span of
control can be increased as high as nine-to-one, the savings in
additional executive salaries and related costs would be as much

as $150 million over a six-year growth period.22

The point is
that these kinds of savings are in fact new profits for the company.
It must be recognized that the same features of integrated-
information systems that make recentralization possible, also
facilitate the decentralization of an enterprise. Managers sub-
ordinate to corporate headquarters will have all the required infor-
mation they need to make degisions involving their activity, regard-
less of its physical or geographical location within the company.
Buckingham,23 discussing the effects of information systems on
organizational structure, wrote:
. . . The growing rationalization of decision making and the
narrowing of alternatives should tend to cause different persons
with the same qualifications and facts to make the same decision.
This would permit greater delegation of decision-making respons-
ibility and decentralization of management, since one of the
main factors preventing delegation is lack of assurance that
sound decisions will be made by subordinates. Delegation is
possible only where responsible officials are confident that

subordinates will be likely to make the same decisions they
themselves would make in the same situation.

.
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Top management nust re-examine their corporate Structure
in light of integrated-information systems. A whole new philosophy
of management may develop. Organizational structure may, in fact,
move from an essential bureaucracy to more of an "ad-hocracy,"
with project teams established and disbanded as necessary, team
members changing as required, and the entire process much more
fluid than the line and staff arrangements now extant. Figure 5-2
shows possible changes in structure as more information technology
is incorporated into the management process (stage I, lowest use, -
mainly written; stage IV, extensive use). The idea of a fluid
structure, however, necessitates more effective control mechanisms
by top management. In effect, a broader span of control is essential
to keep the reins as taut as required. The integrated-information
system provides the means to centralize or decentralize by enabling
the manager to control and guide individual activities toward .
achievement of organizational goals.

Organizational Management and Integrated-
Information Systems

There is very little consistency today in the management of
integrated-information systems. This inconsistency cuts across
both industrial and governmental sectors. Although our research
showed that only slightly less than one-half of the corporations
responding to our questions have a common manager for telecommuni-
cations and data processing, the remainder had varying management
schemes from no telecommunications department to telecommunications
at a higher level than data processing (Appendix B). Only one,

however, had no corporate level data-processing department. Even
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among those respondents with common management, isolation from the

Chief Executive Officer (CEO) ranged from one level to as many as
six levels below. For some others, the CEO was the common manager.
Interestingly, this variance in structures had absolutely no
correlation with the types of corporation involved. Stock brokerage
firms were as different from each other and other financial insti-
tuitions as they were from hotel chains and heavy equipment manu-
facturers.

Within government there is also a disparity in management
of telecommunications and data processing. The General Services
Administration, for exaaple, has a commissioner for Automated Data
and Telecommunications Services, while the Department of the Air
Force manages data processing under the Comptroller, at Headquarters
U.S. Air Force, and telecommunications is under a major air conmand
(Air Force Communications Service).

Corporations today spend nearly the same amounts of money
for data processing and communications, not including salaries,
but telecommunications manaéers typically find themse]ves with
only one-tenth thc number of professionals available to the data-
processing manager.24 Part of this problem is historical. It was
not until about ten years ago that the telecommunications manager
had choices in employable technclogies and services other than those
available from the phone company (telco). In 1968 the FCC ruled that
equipment other than that provided by the telco could be attached
to the phone system provided there were adequate protective arrange-

ments to isolate any spurious power surges from damaging the system.

This was the now famous "Carterfone" decision. Since that time an
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arrangement similar to type-acceptance has all but eliminated the
need for the protective devices and the so-called interconnect
market has flourished. The telecommunications manager is now in a
position to choose that overall system which best meets the needs
of his organization.

Progress has been slow, however, in upgrading the position
and responsibilities of the telecommunications manager. One of
the reasons most often cited is that telecommunications is .
considered by top management as an expense--an unavoidable overhead--
and the result is a focus on cost control rather than profit
improvement.25 As noted earlier, however, Citibank's imaginative
use of integrated-information systems in which telecommunications
plays a key role is expected to generate millions in savings, money
which wiould have been overhead but instead will become profits.

26

Buckingham™™ wrote in 1961 concerning computer automation:

", . . Lethargy, traditional thinking, and lack of information are
more important deterrents to installation of automation than
technological or economic barriers. . . ."

A specific example of lethargy and traditional thinking
acting as deterrents to the application of information systems,

despite its potential for saving costs, is the problem of the trans-

portation-telecommunications tradeoff.

27 \rote in 1976:

Alfred E. Kahn and Charles A. Zielinski
The observation is by now commonplace that, as energy seems
destined to become ever more costly and environmentally damaging,
we must look forward to long-distance electronic communications
progressively substituting for physical travel.

et .
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In our research, we asked if there was a stated corporate policy

to use telecommunications, where possible, to replace travel. We
also asked to what extent telecommunicaticas did replace travel.

The results are found in Appendix B. It can be seen that where
there is no policy (the predominant case), there is a corresponding
lack of such use. At the same time, where there is a stated policy,
the use of telecommunications to replace travel is only slightly
higher. Thus, despite the savings that could be derived, as shown
in Chapter IV, these savings have not materialized.

The sociological impact of replacing face-to-face communi-
cations with long-distance electronic communications may be a factor
in this problem and could be a fruitful area for further research.
It is likely, however, that increased support, encouragement, and
participation of top management in the imaginative application of
information technologies would have a dramatic effect in areas
such as the telecommunications-transportation tradeoff issue.

Nancy Fo_y28 quotes Russell McFall, chairman of lWestern Union:

. « The concept of the information revolution hasn't helped
much, . . . Comanies fall into two classes: those who are
standing and waiting for the revolution to come, and those
who feel it's already here. .

In either case the point is clear. Top management either does

not understand the concept of total integrated information systems,
or does not grasp the importance of the concept to overall profit-
ability . . . or both. Telecommunications is no longer something
that only involves the telco. Each corporate entity either has,

or is capable of having, its own telephone company with its own

users and requirements. Many companies have recognized this fact
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and are doing something about it. Xerox, for example, integrated
its voice telecommunications networks in 1978 into a single inte-
grated network for corporate communications. They are currently
working on integrating their twenty separate data-communications
networks into a single system. Ultimately, the concepts used for
this data network will be incorporated into their public switched
data network (XTEN).29 Within Xerox, the telecommunications depart-
ment is regarded as a profit center, "customers" are free to shop
elsewhere for their telecommunicatiens needs, but the departmen;
strives to provide services at a cost at least 20 percent below
that available on the open market.30 The goal, of course, is to
seek as low a cost as possible and yet provide services that will
enhance the overall profitability of Xerox.

According to Bernard Overeynder',?’.l Xerox's telecommunications
manager, the data-processing people in charge of time-sharing were
reluctant to give up data communications to the telecommunications
function. Top management, however, recognized the logic of the
move and the transfer took place. It is apparent that two forces
viere at work here: one was the credibility with top management
the telecommunications department had established, and the other,

a fear on the part of the data-processing people of "losing control"
of their communications. This fear of losing control, or put another
way, the propensity to "empire-protection” is not solely resident
with data processing. There was a period during the mid-1970's

when comaunications and data processing were controlled under one
directorate at Headquarters, U.S. Air Force. However, the concept

collapsed and management reverted to the structure described earlier,
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perhaps due to the fears of the Communications Service of “losing
control” or of losing identity.32

Speculation as to which manager will prevail is rife in
Journals catering to teleconmunications, data processing, admin-
istrative management, and other specialized groups. An article
in Datamation contains this warning:
. . . Dp [data processing] manageinent will be joined, or
eclipsed by: a corporate communications architect/administrator,
an infornation inventory/resource mdnagcr, and a corporate
teleprocessing/comiunications manager. 3
Harry Newton34 gives a similar warning to telecommunications
managers:
. . Look at your EDP [electronic data processing] department.
Follow what they're doing. You'd better--not only beceuse many
of then are going more 'cowmunications', but also becdause they
are eyeing so:r comiunications department as a likely take-
over candidate.
Paul Neuman35 contends that the ". . . primary battle for control
L' o7 telecommunications will involve the administrative, EDP,
word preozessing, management information system, and the communi-
cations systems managers. As to the outcome of the struggle, ne
references Dale Kutnick of The Yankee Group:
. « « According to Dale Kutnick . . . the communications manager
has the inside track. Kutnick believes that computers (hardware

and software) will become a subset of the communication manager's
responisibilities by 1980.

It is tempting to be philosophical and lament the argu-
mentation and empire-protection mentality evidenced by these state-
ments. It would be easy to wonder why there is conflict which
ultimately hurts the progress of all parties, and why all parties
involved do not cooperate and get on with the business of establishing

fully integrated systems to the ultimate benefit of all.
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Cnris Argyris,36 a noted management theorist, discussed the effects
of organizational structure on individuals. One of his pro-
positions has particular significance to the problem of conflict
and empire-protection:

Propogitio 4: The nature of the formal prinecipals of

?
organizition cuar the subordinates, at any given level,

+
to exporionce competition, rivalry, intersubordinate hostility

S 4

and to Jdeoclir a foous ;urgrd the parts rather than the wvhole.
Competition, of course, is good. It is the basis of our entire
society. Competition forces the competitors to continually
re-evaluate their actions and strategies in order to gain an upper
hand and, in the end, to win, When competition between entities
interferes with their cormon objective, however, it becomes
destructive. When the competition involves a situation such as
corparate telecormaunications and data processing, which are so
interdenendent, 1t is, as fenwicke Holmes37 <tates, ". . . like
rutniing cattie and sheep on the same range. An inevitable conflict
is foreceable, . . " He further states that ". . . [o]rganizations
with built-in adversary relationsnips such as this should be neither
created nor porpetucted. .. LM Neither telecommunications nor
data processing gperate in g vacuum.  They are not ends in them-
selves, but rather provide essential services to management that
facilitute accor plisheent of organizational objectives.

The other force apperently at work in the Xerox example was
defined s the credibility the telecommunications manager had
catabiinbed with top managarent. Unfortunately, this important
foctor is net otten eesy to obtain, It is further compounded by a

Jack of understending on tne part of top management of what is
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involved in the telecommunications business and a consequent lack
of understanding of what is involved in integrated-information
systems. From the standpoint of data communicaticns, Nancy Foy38
states:
. . . The data communications manager ought to be a high-level
executive who understands the flow of information throughout
the organization; instead, in most companies, he is a telephone
technician who has been elevated from his corner within the
facilities group simply because he is the only one in the company
able to talk to the "mysterious" people from the telephone
company.

Others have blamed the telecommunications managers themselves
for their lack of credibility, citing the fact that they are too
technically oriented and do not understand the politics of making
their successes known to management. As one put it: ". . . We have
done a great job . . . of keeping management unaware!"3g If this
lack of corporate political "savvy" is a result of being too
technically o;}ented, it is not corroborated by the results of our
research into the educational/experience backgrounds of telecomnuni-
cations and data-processing managers. Table 5-2 shows a ~omparison
of these backgrounds. It will be seen that teYecopmunications
managers have as broad, or broader, backgrounds than data-pro-
cessing managers. If technical orientation is a detriment to
credibility and/or visibility, it may not be a result of previous
education or experience. More Tikely reasons may be traced to the
cost control attitude of top management which results in telecommuni-
cations managers spending the majority of their time, due to lack
of personnel resources, putting out brush fires rather than

concentrating on long-range planning and dialogue with their

superiors. Newton40 states that the communications manager is
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TABLE 5-2

EDUCATIONAL/EXPERTENCE BACKGROUNDS OF CORPORATE
INFORMATION SYSTEMS MANAGERS

*
a
d = business administration.

* %

Background Telecommunications Data-Processing
! Category* Manager Manager
ax* 16 (1) 11 (2)
| - N (2) 32 (1)
! ck* 28 (9) 5 (2)
gr* 18 (3) 19 (3)
| a + ¢ + other 13
a + b+ other 8
' c +d + other 13
‘ b+ d + other 16
a+c+d+ other 8
! a+b+d+ other 4
Note: Table based on 42 respondents out of 99 questioned.

Numbers shown are absolute, not percentages.

= engineering; b=data processing; ¢ = tslecommunications;

Respondents with only these backgrounds are in parentheses.
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caught in a circle:

. . . With Tittle senior management understanding, the communi-
cations manager cannot command the resources (bodies and dollars)
he needs. \ithout these resources he can neither command the
attention of senior management nor effectively manage his
company's communications. Most important he cannot measure the
results of his efforts and communicate his success to senior
management.

It is also very possible that telecommunications managers

are regarded as too technically oriented because that is the manner
in which top management chooses to think of them. The example cited
earlier characterizing the data-communications manager as a telephone
technician promoted because he could understand the "mysterious"®
people from the telephone company is a-case-in-point. Such

practices bespeak of tokenism, not to appease the telecommunications

staff, but rather as an intimidation factor when dealing with the
telco; the feeling being that better service will result from an
executive-to-telco contact than from a technician-to-telco exchange.

Beyond this function, the telecommunications manager may be nothing

more than an adjunct to the accounting department.

If this be the case, it is truly unfortunate. Telecommuni-
cations and data processing are no longer confined to the technical
and operational aspects of communications and computer services.

In fact, managers of both functions are being forced to become
intimately involved in the national and international political,
social, and economic aspects of their respective services. The
problems of transborder data flow, dealing with foreign ministries
of Post, Telephone, and Telegraph, and privacy and security, among
others, require both the data-processing and the telecommunications

managers to become involved in the basic decision-making process at
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the highest levels of management. More and more, telecommunications
is being characterized as an interdisciplinary field. The same )
characterization can be extended to the data-processing area.
Perhaps more importantly, as the politico-~socio-economic issues
become more important and interrelated, the telecommunications and
data-processing functions cannot afford to be segregated into
distinct and separate categories.

It is essential not only that data-processing and te]econuni—
cations managers stop thinking of each other as adversaries, but
also that top management recognize the need for a coordinated and
fully cooperative management approach to these vital services.

The conclusion is clear. Both the data-processing and the
telecomnunications manager must be more than technicians or engineeré.-
They must also be generalists. If either is unable to transcend his
technical background and relate the total picture of integrated-
information systems to top management in top managements' terms,
then either the wrong man is filling that managerial position, or

a new managerial structure must be established to integrate not only .

the technologies, but also the management of those technologies.
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CHAPTER VI
INTEGRATED INFORMATION SYSTEMS MANAGEMENT

The last chapter concluded with the suggestion that a new
management structure may be necessary to integrate information
systems technologies. This new management structure reflects
a recognition that planning, both long-range and short-range, for
data processing, telecommunications, and computer/communications
3 based information technologies cannot continue to be treated as
separate management concerns. An important distinction is made
here: The focus must be on the management process rather than on

the operational employment of these technologies.

Several organizational structures for managing information
resources have been proposed in the past (Figures 6-1, 6-2) and
others are in use in various corporations and gove;;ment organ-
jzations. Structures in use range from separate subsidiaries for
data processing or telecommunications to no departments for one or
the other. It is essential to realize, however, that juggling the
4 blocks in the organizational chart will not, of itself, have a
v great effect on the successful integration of information systems,

either technologically or managerially. Fenwicke Ho]mes] asserts:

{ . . . The arrangement of the boxes will not, of and by itself,

) i make the Integrated Information Resource become a reality. If 4
i each technical specialty area insists on doing its own thing
y and defends its territory from external encroachments, there
¥ will be no synthesis and no cost-benefit trade-offs.
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DATA
PROCESSING
MANAGER
DATA SYSTENS HalL DUPLICATING woRD TELECRAPH RECCRDS
PROTESSING PROCESSING
TELEPHONE wICRO.
CRAPHICS
ETC
(a) Alternative 1
COMXUNICATIONS
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MANAGER
DATA SYSTENS MAL DUPLICATING LIl TELEGRAPH RECQRDS
PROCESSING FROTESSING
TELEPHONE MICFO-
CRAPHIZS
(313
(b) Alternative 2
Figure 6-1. Integrated-Information Systems Management Structure

Source: Fenwicke W. H li:s. "IRM: Croanizing for the Office-of-the-
Future," Journal of Svstens HManacewment 30 (January 1979):28, 29,

Figures 3 and 4.
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Information

Director
Commun. at-ons oP Database Staff
Manager Manager Administrator Managers
Finance
Personnel

Figure 6-2.

Source:

(Phitadelphia: Auerbach Publishers, Inc., 1972), p. 10, Figure 1-3.
Attributed to Philip Dorn.

Center
Manager

Center
Managar

Systems Software
Business Apphications
Szientitic Applications

Administration
Data Preparation

Nancy Fox, Computer Management: A Common Sense Approach
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Integrated-Information Systems Management Structure
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A change in organizational structure may help, but what is
needed is a restructuring of ideas, attitudes, and perceptions
regarding the managerial interface with the integrated information
system (IZS). Throughout this work, integrated information system
has been used to describe the interrelated technologies of computers,
telecommunications, and such related enfities as word processors,
reprographics, etc. In a broader sense, integrated information
systems management (IZSM) encompasses the concepts of managing
the technologies and using the technologies to manage as well.

In this context, it is helpful to analyze IZSM from an organ-
jzational standpoint. To do so, the multivariate approach espoused
by Harold J. Leavitt2 will be used. In this approach, organizations
are viewed as systems in which ". . . at least four interacting
variables loom especially large: the variables of task, structure,
technology, and actors (usuaily people).” Because leavitt's inter-
acting variables relate so well to integrated information systems
management, they provide a convenient framework for discussing IZSM
in the context of organizational objectives (Figure 6-3). Each of
these variables has been discussed to a greater or lesser extent
previously, and will be sunmarized in the following order: structure,
or the impact of information systems upon the organization itself;
people, in information-systems planning, controlling, and decision-
making roles; technology, the information systems themselves; and

the task, or insuring information is provided as required in support

of organizational goals.
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ORGANIZATIONAL OBJECTIVES N

Structure

Technology
~

Figure 6-3. Interacting Variables in Organizations
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Changing the Structure of Organizations

Some structural effects of integrated information systems

have already been discussed in Chapter V, notably the impact
on span of control and the traditional bureaucratic forms
conmonly known as line and staff. This analysis will build on
and expand those ideas.
IZSM will assist in all phases of management and operation.
While the use of technology (computers, telecommunications and
their associated office technologies) is to improve productivity
and reduce costs, technology's primary function is to help
management communicate and run the business more efficiently and
effective]y.3

Consider . . . the way in which management organizes an

enterprise, the hierarchial structure, the span of control,

ground rules, etc., is based upon perceived business require-

ments and a given communications capability. Introduce a

technology which improves that ccrmmunications capability

substantialiy and new approaches can be taken to the basic

strategy of organization. Hierarchical levels can be

eliminated, middle management personnel utilized more

effectively, better coordination introduced in responding

to changing business conditions, etc. Thus, the Office-of-

the-Future is not just the automated office . . . rather, it

is one in which new technologies give senior management the

opportunity to consider entirely new approaches as to how

best to organize, manage and control the enterprise.4

Based on the premise that computers and telecommunications

are the backbone technologies in the Office-of-the-Future, it is
reasonable to speculate that the much heralded large-scale tele-
processing systems such as ACS, SBS, and XTEN (see Appendix D) may
only be the first step in a process which will ultimately change
the organizational and operational structure of business. Through

the computer/telecomiiunications pipeline will flow data, voice,
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message (text), pictures or graphics, and facsimile, at signifi-
cant savings in dollars and with significant enhancement of manage-
rnent functions.5

Studies conducted at the University of Southern California
discovered that the long-range impact of telecommunications on
organizations may be to foster increased decentralization by
fragmentation, dispersion, and diffusion (Figure 6—4).6 Fragmen-
tation is the first phase and is comprised of two parts. Segmen-
tation involves locating a function, such as the shipping depart-
ment, remotely from the administrative center and communicating
with it electronically. Branching involves breaking up an admin-
istrative center such as a large bank, for example, into smaller
but functionally complete branch banks in which only certain
specified transactions must be referred to central headquarters.
The next phase, dispersion, occurs when a firm establishes a number
of scattered locations. An employee reports to a local work site
because it is local, the closest to his home, not necessarily
because his administrative unit is located there. An example of
dispersion is the trend to locate industrial segments in areas
where labor is plentiful and information requirements are satisfied
both from local sources and from cenfra] data-bases through distri-
buted networks. The final phase, diffusion, will occur when an
employee is able to work in his own location (e.g., his home),
receiving his work input and delivering his work output through
telecommunications channe]s.7

While such restructuring, or geographic decentralization,

is technically feasible, this does not mean that it will occur.
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Figure 6-4. Evolution of Organizational Decentralization

Source: Joseph Ferreira and Jack M. Nilles, "Five-Year
Planning for Data Communications," Datamation 22 (October 1976):55.
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However, compelling economic reasons suggest that it wiil occur to
the extent that organizational objectives can be met. As geographic
decentralization progresses through the four phases, the benefits
would appear as:
* reduced real estate costs through the reduction of space
requirements in high-priced centralized locations,
* relief of labor scarcities,
* reduced employee dissatisfaction with commuting and
business travel,
* reduced pressures on transportation systems,

* a displacement by communications of energy-intensive

transportation, and

. . - 8
* savings in travel time and travel costs.

! The salient point is that the IZS technologies are being
implemented to increase office productivity, reduce office costs,

! and improve the flow of management information. In addition the

Q use of telecommunications has madg it possible to decentralize

it organizational functions while ie-establishing effective control

which in turn will increase the demand for information services

even more. It is the Tatter impact which has yet to be recognized
and acted upon by many senior managers and even by the IZS

managers themselves.

People Effects

If the predictions of organizational decentralization, due
to the economic forces discussed in Chapter IV, prove correct, the

integrating function becomes that much more critical. An excellent
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analogy is that of logistics support for a forward military operation.
As lines of supply are extended further and further, the transpor-
tation system becomes more and more critical. In exactly the same
manner, the lines of communication become more and more important
as an organization's subunits become more dispersed. Decentral-
ization of organizational functions strongly suggests that there
should be a concomitant centralization of information resource
management. Thus, the implication of geographic or functional
recentralization discussed in Chapter V should rather be considered
as a new centralization of decision making and control functions
in support of any geographic dispersal.

This concept, in conjunction with the interdisciplinary
nature of IZSM, implies several things. First, the high caliber
professionals necessary to make IZS work in the manner of which
it is capable must be attracted to the organization. To do so,
their association with the organization, both within the 125
structure and within the organization as a whole, must provide
several basic needs: a profossional challenge leading to personal
grovth and development; responsibility; an opportunity for achieve-
ment, i.e., to overcome the challenge; and recognition of that
achievement, most often realized in the form of promotion or added
responsibility. 1t is not surprising that these factors were
identified by Frederick Herzberg as those which motivate people
to be more productive and satisfied in their work.9

Certainly IZS provides the professional both with a

challenge and an opportunity for growth. Evolutionary processes

are continuous and there is no reason to believe that the evolution
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of integrated information systems is at an end. As new require-
ments engender new technologies, so new technologies are often
applied in areas where the original designers had not conceived
of their use. It is doubtful, for instance, if Alexander Graham
Bell foresaw the ability to send pictures over telephone lines.

As management has become more and more dependent on infor-
mation systems, the responsibilities of information-system
managers have grown to staggering proportions. Satellite
Business Systems found that of seven "representative" large u. ;.
companies averaging $7.7 billion in sales per annum, an average
of $43.5 million went for information systems, and this figure does
not include salaries for the over 1,100 information-system
emplo;.fees.]O These are direct costs. Judging the influence of
information systems on generating that $7.7 billion in sales would
at best be speculation, but certainly it i; enormous in today's
business environment. In discussing the mission of the Aerospace
Defense Command of the U. S. Air Force, the late General Daniel
JamesH commented: ". . . The success of my mission has become
totally dependent on communications, electronic sensors, and the
use of computers. . . ." (emphasis added) In both the corporate
and government sectors, the role of integrated information systems
has become more and more closely allied with successful accomplish-
ment of objectives and the responsibilities of those directly
involved with these systems has grown with that role.

The prospects for achievement are somewhat more difficult

for the 125 professional to sece due to the present management

attitudes toward information systems, particularly for the
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telecommunications professional. As previously noted, too much
emphasis in this field has been on cost reduction, rather than on
improvenents. This is particularly interesting since the only
overriding reason for the existence of the 125 function s
improvement.lz It is perhaps not unreasonable to extend this
statement to the corporate level data-processing department as
well.

A manager need not have a telecommunications or data-
processing department to suggest that he needs improved phone
service or computer assistance. So long as budgetary constraints
are observed and he can justify the need, he can effect the system
acquisition. He may even establish an intra-departmental function
to manage it. In large, diversified organizations, however, the
waste would be enormous. The realization that he can be a factor
in improvement not only for his department, but also for the entire

organization, creates for the I2

S professional a significant
potential for achievement.
Recognition is an even more nebulous prospect. For the

information systems manager, recognition is often negative, resulting

cations professional (as described in the preceding chapter) is
that his ability to cause improvement and thereby win recognition
is really only a decade old, essentially dating to the "Carterfone"
decision. During this decade he has primarily been pre-occupied
with getting the best technical system. In many cases he has not

yet learned how to relate to top management views. Generalists,

nowever, are emerging from both the data-processing and
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l telecommunications areas. The possibility that some are finding
paths blocked in organizational advancement could be the reason
! for the phenomenon described as a growing loyalty to profession
' rather than to organization. In the end, this could be detri-
mental to organizational objectives in the sense that it would be
’ difficult for the IZS professionals to be fully in tune with those
i objectives.
Information Systems Technology: The Prime Mover N

! The impact of information systems technologies on organi-
zations and management has been thoroughly discussed elsewhere.
These technologies have created a cycle of interdependence in
which information needs of the organization create a response in
the form of more and better applications and the concomitant need
for newer and niore effective technologies.

It has been stated that the technologies to effect total
12$M are available today. The sample group of 99 corporations
was asked to respond to questions concerning their present use of
“ ' nineteen listed available technologies and services, plus any others
we may have omitted. They were also asked to project their use of
these technologies/services five to ten years hence (Appendix A,

questions 12 and 13). These were extremely difficult questions to

» answer as evidenced by the fact that eleven of the 42 respondents
elected not to answer one or both of them. The answers were com-
pared and the projected increase/decrease in use is charted in
Appendix B. The results lead to two conclusions. First, the

majority of the "new" technologies/services show a significant

-
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f
, { ' projected increase over this period, while the use of "old" or
i ' widely used technologyies/services, such as WATS, record communi-
/ cations, key telephone systems, etc., is projected to remain static
' or to decrease. It should be noted, however, that part of the
reason for the trend in the "old" technologies is the fact that
, they are already used at or near the maximum use levels as defined
' in the questionnaire. The second conclusion was, to us, somewhat
startling, yet it confirms a statement made earlier. The
' technologies do exist today, though not all are yet widely used.
Not one respondent suggested a technology/service that was not
' listed. This suggests that it is now up to the integrated infor-
i mation systems management process to bring about improvement through
the imaginative application of these technologies and services in
' order to meet the information demands of the organization.

Planning: The Central Task

If the purpose of integrated information systems is to

provide information as required to attain organizational objectives,

;n and the only valid reason for the existence of IZS departments is to
cause improvement in their use, then the most important task for
integrated information systems management is planning for improve-
ment to better meet those objectives.

Comprehensive planning for both telecommunications and data

"
? processing was overwhelmingly supported by our respondents, who
ranged from corporate Vice-Presidents to Directors of Public
? Relations. Of 41 answering regarding telecommunications (Appendix
; A, question 31), only one disagreed that a comprehensive plan is
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necessary. There were 42 responses to the same question for data
processing (Appendix A, question 32), of which one strongly
disagreed, one disagreed, one was neutral, and the rest agreed
or strongly agreed (Table 6-1). It is interesting to note that
the one strong disagreement to question 32 came from a large
financial services institution whose data-processing functions
are totally decentralized; and whose telecommunications function

has taken a dominant role in corporate management.

TABLE 6-1
RESPONSES TO QUESTIONS 3] and 32 (Appendix A)

Strongly Strongly
Disagree  Disagree Neutral Agree Agree
Question 31: 0 1 0 17 23

Question 32: 1 1 1 14 25

Note: Numbers are absolute, not percentages.

Further importance of planning is evidenced by the responses
to our questions concerning whether plans existed and who was
involved in those plans (Appendix A, gquestions 14 and 15). Table
6-2 summarizes these findings for organizations whose data-
processing and telecommunications managers report to the same
supervisor, and for all others.

These figures show that where there is common management,

there is a higher degree of coordination between telecormunications

and data-processing departments, at least for telecommunications
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planning, than when there is not a common supervisor. A higher
degree of coordination, though it exists, is not as dramatic in
data-processing planning. Discussing the technologies of word
processing, repregraphics, and telecommunications, John J. CormeH.I3
stated:

. . . Every one of the office technologies just described has
developed as a separate, discrete activity with its own manu-
facturers, its own techniques and its own jargon. Organization-
ally, these technologies usually report to different department
heads and the idea of developing coordinated plans for all offlce
operations has seldom even been contemp]ated

The results of our quest1onna1re do not fully support
Connell's contention that coordinated plans are seldom contemplated,
but they do show a far less than unanimous concern for the concept
in practice as evidenced by the results shown in Table 6-2. There
is concern, and again, overwhelming endorsenent, however, for the
concept in theory. Table 6-3 shows the response to our questions
concerning wnat should, or could, be the final result of cooperative
and fully coordinated management of telecommunications and data
processing, or 125 (Appendix A, questions 27 and 28).

With this kind of endoréement for IZSM, if seems incongruous
that the planning of information systems does not reflect the same
degree of support, even where common management exists! This re-
inforces the idea that the creation of an information director, or
whatever the common manager is called, does not bring about true
IZSM. The adversary, or at best, noncooperative relationship
still appears to exist. This results in the task being viewed

parochially as a telecommunications or a data-processing task,

and not as the integrated information systems task of planning for
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improvement to meet organizational goals.

TABLE 6-3
RESPONSES TO QUESTIONMS 27 and 28 (Appendix A)

S@rongly Strongly
Disagree  Disagree Neutral Agree Agree

Question 27:

IZSM will

produce more

economical o 1 2 18 20
information

systems

Question 28:

1251 will

produce more

effective 0 1 2 14 24
information

systems

The four variables, structure, people, technology, and task,
are interacting elements of a total system of management. In the
context of integrated-information systems, each must be considered,
not as a solitary e]emént, but in the full spectrum of its inter-
dependence with the other elements and its relationship to the
organization's objectives.

14

Harold Koontz and Cyril O'Donnell’’ state that the

* ., structure must fit the task--not vice versa. . . ." We

submit that in the case IZSM it must also reflect the technology

and that the people involved in integrated information systems
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management, from top management
each other as part of a process

in which organizations interact

environment.
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on down, consider themselves and
that could well change the manner

within themselves and with their
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CHAPTER VI
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CHAPTER VII
FINAL THOUGHTS

The convergence of information technologies presents
management with a challenge. Should information systems continue
to be treated as distinct entities, or should new management

approaches be adopted that exploit the commonalities of their

functions? We believe that the interacting variables of people,
structure, technologies and task will have a profound effect upon
the information system(s) used by an organization. The challenge
to management is to make sure the information system(s) adopted
satisfy organizational objectives in the context of these variables.
A review of important points developed thus far will clarify this
belief.

The purpose of any information system is to deliver infor-
mation to decision makers. Effeétive decision- making is dependent
upon accurate information which is available in the right form and
at the right time. The importance of this cannot be overemphasized
and should not be underestimated since achievement of organizational
objectives is directly related to the quality of decisions.

The relationship between information and achievement of
organizational objectives has established a cycle in which infor-
mation requirements have escalated in order for the organization

to rewain competitive. As competition escalates, greater infor-

mation requirements are established. This appetite for information
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has led to the development and use of an ever-increasing diversity
of information systems. As these systems developed, they began to
merge with conmunications-based systems incorporating computer
technologies and computer-based systems incorporating communications
technologies. The ability of these systems to handle quantities of
information quickly and efficiently has had a catalytic effect upon
the cycle.

The need for information has continued to rise unabated, and
we have no doubt that this trend will continue. This has been
reflected in increasingly integrated information systems being
developed td meet the needs of the competitive environment and
organizational complexity.

As would be expected, the growth in the nced for and com-
plexity of information systems has generated increasing expenditures
for these systems, which in turn have provided improved information
flow and accessibility. However, there has been an unexpected
explosion in costs for the white-collar labor force in the form
of information overhead. This labor force has grown, rather than
diminished, despite the introduction of new in{ormation technologies,
and now consumcs approximately one-fourth of the total costs of
producing goods and services in our economy. In effect, the require-
mant for more, better, and timely information to efficiently pro-
duce goods and services has created a burgeoning body of information
creators and handlers.

The growth in informatior overhead can be contpared to the
ecological problem which developed from the use of phosphates in

laundry detergent. Phosphates werc introduced to boost the cleaning
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l power in detergents, but were found to have an unexpected and

undesireable side effect. The phosphates entered lakes, rivers,
l and ponds and stimulated plant growth. Though a certain level of

plant growth is necessary to maintain ecological balance, the

unbridled proliferation of organic matter upset this balance.
{ Unlike the phosphates, which had to be eliminated from

detergents, information technologies offer the potential to solve
f the information overhead problem which they helped create. The
evidence indicates that it has been the increasing need for infar-
mation and the maintenance of independent information systems
which created and have perpetuated the problem of information over-
head. Through integration of information systems using a manage-
ment approach such as IZSM, managemant obtain§ a way to reduce
the dependence of the overall information system on information
handlers and, at the same time, improve the productivity of infor-
1 mation users. j

The benefits deriving from this approach, however, will not |

be without a price. 1If integration of information systems has the
capacity for increasing the productivity of the secondary infor-
mation sector, what effect will this have? It may enable manage-
nent to do more with fewer people, or to do far more with the same
people. At what point must organizational objectives be redefined ;
! to cope with this increcased productivity? At what point does it
begin to impact thoseinvolved in the secondary information sector

t or society as a whole? These are difficult problems which manage-

S

ment must resolve.
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Two important issues remain to be addressed. First, infor-
mation was described not only as a resource, but also as a power
influence. Integrated information systems, by definition, means
that information will become more accessible to the entire organi-
zation. At the same time, however, it means that control of the
organization's information power base may become more centralized
in the hands of only one or a few individuals. . The possibility
that an information elite may evolve in the secondary information
sector, especially among the support functions of data processing/
telecommunications, needs to be considered.

Second, telecormmunications and data processing function to
provide service to the remainder of the secondary information
sector. In an integrated information system these functions need
to be brought into the mainstream of organizational management.
Information professionals will begin to realize they are an
important factor in achieving objectives and will begin to take more
of a top management view. They will think of data pracessing,
telecormunications, word processing, etc., not as ends unto them-
selves, but as part of an overall strategy to achieve objectives.
Planning for new systems will reflect top management views, and
vill be better suited to meet the needs of the organization.

We consider this a critical factor to the successful imple-
mentation of integrated information systems. Unless the integrated
information system satisfies organizational objectives when imple-
mented, and is kept on course, there is a strong likelihood that

it may be less effective and efficient in meeting those objectives

than the independent systems it replaced.

i
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UNIVERSITY OF CCLCRACO
GRADUATE Cooun N SCOMVUNCALDNS
% NG NETRRLG S ¢T3

EOULDER. CCLORADO 30159

1303) 332.39i0 > 2224

v

May 18, 1979

L

g ie are graduate students at the University of Colorado
pursuing a Master of 3cience degree in Telecommunications

5 lanagement. One of the requirements of the program is tne
preparation of a thesis dealing with some aspect of tele-

communications.

The enrclosed guestionnazire will serve 'as a research

foundation for our study of the effects of the informazion
2 revolution on corporate management. We would appreciate if
you would trarsmit this questionmnaire to the proper office
so that it may be complated and returned to us bty June 15, 13979.
Pleace feel free to add any other comments or information you

feel may ce pertinent.

Paul J. RKnudsen
Steven N. Strominger
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Chack if you do not cdesire answers to be attributed to
your corporatian.

A. Please answer for toth Telecommunications and Data Processing.
Please enter A/A where answer is not applicable.

' Telecon | Da%a Proc .
Y N Y N 1. Does your corporation have a depart-
. ment for Telecommunications and/or
' Data Processing?
Y N 2. Do the Telecomnunications and Data .
Processing managers report to the
' same supervisor? :

1€
=z
W

Does the Telecommunications manager
report ito the Data Processing manager?

)

' Y N 4. Does the Data Processing marager
report to the Telecommunicatzions
manager?

l 5. If you answered "NO” to gquestions
2-4, how many la2vels atove them do
the Data Processing and Telecommuni-
cations managers' supervisory chain
come iocgether? (Enter a numter in
' each column)

6. How many levels above the common

management level is the Chiel Executive
‘ Officer?
Y N Y N 7. Is long range plarning for total system

requirements for Telac maunications
and/or Data Processing centrally maraged
at the corporate ievel?

Y N Y N 8. 1Is operational maragement of Data
Processing and/or Teleccnmunications
activities decentralized?

9. vwhat are the btackxgrounds of the Data

Processing and Telecommunications
manage: s? (More than one may apply)
a a a. Engineering

b b b. Data Processing

¢ c c. Telecommunications
d d d. Business Administration

Other (specify)
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8. For questions 10 Ihrough 13, please refer to the following
list of technologlies/services:

a.
b.
c.
d.
e.
f.
g
h.
i.
3

Word processors

Mini computers
Mainframe computers
PABX systens

Key telephone systems
WATS

Value added networks
(Tymnet, etc)

tlicrowave
Optical Communications

Company owned volice
netviorss

Telszon Nata 2roc Oiner

S

For

questions 12 through 13, use ire Tollowinrs scale:

In use as a percenitage of the workday

1-207% 231-4%07
1
£ k___ v__._
6. . a__
h__ wn___ r____
i on_  os___
jo_ o t__
£ k__ p__
gl a .
h___ m__ r©__.
i n__ s___
oo O M

k. Specialized Common Carriers(MCI, etc)
1. Company owned data neiworxs
m. Computer output microfische
n. “ecord ccmmunications {(Tw¥,TZLEX,ete)
o. Electronic nail
p. Teleconferencing (voice only)
a. Video conferencing
r. Micrograpnics
s. Distributed processing
t. Other
10. ahat departrent 1s responsible for
aqisizion gecislons relating o the
aYere techrologlies/services? (EZnter
as many lelilers as applyl
11. «hat deparitent 15 recponsitle for
day-to-day maraging ol the acove
technologies/services? (Znter as
many as appliy)
Ly-¢eca 61-80% 81-100%
3 & 5
12. To what cxient are the above tech-’
nolozies/services used by your
company?
13. To what exient will they be used

5 to 10 years hernce?
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C. Zloagse answer a

Data Prog

3
P

[o R C R &8

<

(24

Y

N

o o B

.

s indicated

15.

W

Are your Telecomm
Processing systems T
according to a comgpre:
If answer is :

7no nhas contri
developmant?

apply):

a. In-house Telec

o
b. In-house Data Proceusing dept
. Users

c
d. Consuliants (exira ceorporase

/
c. r5 ard/or
=T e
“n

ware commitices estadlizhed to
fermulate tne plan?

NDid the committ
frem all the sr oups

irclud: participants
iecated in your

Is there a stated oorporate policy
1o use Tolecommunication: Insiead
0r travel where possitvie?

To whal extent does Taleccmnunicatlons
replace iravel for sales coniactis?

Te whait extent dees Telecommunications
regplave travel for corporaie manase-
ment purposes”?
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D. For guestions 21 through 26, please use the following scale:
NONE 1.5 6-1C% 11-26% 21-50% 51-95%
0 1 2 3 4 . s
(WE RECOGNIZE THESE ARE BEST ESTINMATES)

o0 1 2 3 4 5 21. Estimate the anmount of their time top
management uses Telecomnunications
technolozies/services.

0 1 2 3 4 5 22. Estimate tha amount of thelr time middle
management uses Teleccmmunicaztions
techneicgies/services.

! 0 1 2 3 & 5 23. Eszimzte the amount of their time top
nmahagenent uses lData Processing or izs
preducts.

i 0 1 2 3 4 5 24, t of their time middle

‘ ta Processing cor izs

0 1 2 3 4 5 25. ne amount of time Telecom-

g munications is used for intra-corporate
commnunications.

1
'a' _ . N .
. 0 1 2 3 & 5 26. Estimz<2 -She amount of time Telecom-
! municailicons iz used Yor exira-corporate
4 [oeJirked catior=.
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E, For statements 27 throusnh 32, please respond using the

following

STRINGLY DISAGEEE

1 2 3

Circle Answer

1 2 3 L 35 27. Cooperative an

ment of Teleccru

Processing w
inforration

1 2 3 & 3 28. Cooperative
nant of Tele
Processing wil
information sy
1 2 3 4 3 29. A study whi

interdepena

Data Proces

1 2 3 &L 5 30. A study

apprroach c
alion und excls
and Data Prccec

you.

32. A conmprehen
developlis

future
1. 2 3 4 3 23, Diia Procoesgs?
marn cpnould

supervisor.,

o5}

ADDRESS

DL

oNz

full

11 =2xa
ol Tel
will b

1y coordirated manage-
munications and Laza

sroduce a moere eooncemical

ine the growing

mmunications and
2 icial o you.

se a nanagement

: 1 coordin-
rilcations
nelicial to

~nunications
T 10 the same
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APPENDIX B
TABULATION OF RESPONSES TO QUESTIONNARE

The questionnaire at Appendix A was sent to 99 corporations

selected from Standard and Poor's "500" price index. A list of

these corporations is contained in this appendix. Of 46 responses
generated, 42 were completed while the other 4 were uncompleted
due to corporate policy. In most cases, the questionnaires were
carefully filled out, but some questions were left blank by some

respondents. Any discrepancies from the total of 42 in the

tabulated results may be attributed to this fact. Unless other-

wise indicated, all numbers shown are absolute, not percentages.

The tabulations for certain questions require some amplifi-
cation as follows:
QUESTION 6: Question 6 is tabulated to show separations
between common management points and the Chief Executive Officers.
It should be noted that in most cases for "other," the closer
the common management point is to the CEO, the farther that
common point is from the respective information system managef.

In at least one case, this isolation factor was as high as 11.

- ——— .
e —

QUESTION 10 and 11: Since there were few differences between H

responses to these questions, question 11 is not tabulated

separately. L
QUESTIONS 12 and 13: These questions were compared, and the
change in usage level is tabulated.
QUESTIONS 16 and 17: The results for these questions will be

given here. For telecommunications, committees were established
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in 11 cases and in 8 of those cases, all entities identified
in question 15 were members. The respective figures for data
processing are 18 and 15, Additionally, 2 reported having
permanent planning committees, but only 1 utilized members
identified in question 15. There were 31 respondents for
telecommunications and 30 for data processing. The remainder
either had no formal planning program, or declined to answer

for an unspecified reason.
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CORPORATIONS TO WHICH QUESTIONNAIRES WERE SENT

Industrials

Martin Marietta

Raytheon Company

Rockwell International Corp

Emery Air Freight Corporation

Kaiser Aluminum & Chemical Corporation
General Motors Corporation

Cummins Engine Co., Incorporated
Anheuser-Busch Incorporated

Adolph Coors Company

Coca-Cola Company

PepsiCo Incorporated

American Cyanamid Company

Gulf & Western Industries Incorporated

Litton Industries Incorporated

Teledyne Incorporated

Kennecott Copper Corporation

Avon Products Incorporated
Fabergé Incorporated
Bristol-Meyers Company

Eli Lilly and Company

General Electric Company
Westinghouse Electric Corporation
ilaytag Company

Whirlpool Corporation
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Perkin-Elmer Corporation

Fairchild Camera and Instrument Corporation
National Semiconductor Corporation

Texas Instruments Incorporated

Warner Communications Incorporated
General Foods Corporation

Ralston Purina Company

Weyerhauser Company

U. S. Home Corporation

Hospital Corporation of America

Johnson and Johnson

Hilton Hotels Corporation

Ramada Inns Incorporated

AMF  Incorporated

Tandy Corporation

International Harvester

Hobart Corporation

American Telephone and Telegraph Company
Black & Decker Manufacturing Company
Corning Glass Works

Owens-Corning Fiberglass Corporation
Control Data Corporation

Digital Equipment Corporation
International Business Machines Corporation
NCR Corporation

Xerox Corporation

Phillips Petrolcum Company

185
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Union 0i1 Company of California
Exxon Corporation

Standard 0i1 Company of California
Kimberly~-Clark Corporation

St. Regis Paper Company

McGraw-Hi11 Incorporated

Time Incorporated

Gannett Company Incorporated

Knight-Ridder Newspapers Incorporated -
American Broadcasting Company - A
Marriott Corporation

McDonald's Corporation

May Department Stores Company

The Kroger Conipany

Safeway Stores Incorporated

J. C. Penny Company Incerporated

Sears, Roebuck & Company

Proctor & Gamble Company
Inland Steel Company

National Steel Corporation

- — Ay 3B

Republic Steel Corporation

Burlington Industries Incorporated
West Point-Pepperell Incorporated
Firestone Tire & Rubber

The Goodyear Tire and Rubber Coitpany

.
—n sy

Addresscgraph-Multigraph Corporation

U. S. Industries Incorporated

i
l
l
|
l
l
|
l
I
l
I
I | Colgate-Palmolive Company
I
|
|
|
i
i
I




Public Utilities

Consolidated Edison Company of New York Incorporated

Pacific Gas & Electric Company

Southern Company

Texas Utilities Company

General Telephone and Electronics Corporation

United Telecommunications Incorporated

Transportation

Delta Airlines Incorporated
UAL Incorporated
Burlington Northern Incorporated

Union Pacific Corporation

Consolidated Freightways Incorporated

Financial

CitiCorp

BankAmerica Corporation

First National Boston Corporation

Connecticut Generel Insurance Corporation

Aetna Life & Casualty Company
Beneficial Corporation
American Express Company

Dean-Witter-Reynolds Incorporated

iy

Paine-Webber-Jackson Incorporated
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INFORMATION SYSTEMS MAMAGEMENT STRUCTURES

Questions 1-4 - Appendix A

i
; | . TELECOM DP
Lo
; Y N Y
}‘ 40 2 IS} 1
Y N
21 21
!
Y N
l 6| |5
* S
!
\
! Y N
3 b1

—— ey W ————

Does your corporation have
a department for Telecom-
munications and/or Data

Processing?

Do the Telecommunications
and Data Processing managers

report to the same supervisor?

Does the Telecommunications
manager report to the Data

Processing manager?

Does the Data Processing
manager report to the

Telecommunications manager?
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Question 5:

INFORMATION SYSTEM MANAGEMENT STRUCTURES

Questions 5 & 6 - Appendix A

189

Number of levels separating common management point

from:
Telecom DP Number of Respondents
Manager Manager reporting indicated
Structure

1 1 19

2 2 L

3 3 2

4 4 2

1 2 1

2 1 2

L 3 1

L 2 1

3 2 1

3 b 3

NOTE: In addition, one respondent indicated that the .
telecommunications manager reported to the data processing

manager.

Question 6:

Number of levels separating common

management point from CEO.

0 ,1,2,3 4 5 6
Common

6 Number of
Manager _ _ 9 o B respondents

Other 314 3 L1111 reporting

. ! - indicated
; separation

.- ~4J“Ef?ﬁi“‘ —~
P —— i

|
|
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CENTRALIZED PLANNING CONTROL vs.
DECENTRALIZED OPERATIONAL CONTROL

Questions 7 & 8 - Appendix A
Question 7: Is long range planning centrally managed?
Question 8: Is operational management decentralized?
TELECOMMUNICATIONS :‘F
Question 7 Y Y ‘{ N N
Question 8 Y N Y N
i .
! Common Manager 5 i3 1 0
] Other 10 6 3 2
1]
|
, .» ' ) DATA PROCESSING
L
! K
o Question 7 Y Y N N
o .
) T Question 8 Y N Y N
i
i Common Manager 7 9 2 1 (
i Other 10 6 3 3
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EDUCATIONAL/EXPERIENCE BACKGROUMDS OF CORPORATE
INFORMATION SYSTEMS HANAGERS

Question 9 - Appendix A

Packground Telecommunications Data Processing
Category™ Manager llanager
|

ax 16 (1) 11 (2)
p* ¥ 11 (2) 32 (11)
c* 28 (9) 5 (2)
aw 18 (3) 19 (3)
a + ¢ + other 13

a + b + other 8

¢ + d + other 13

b + d + other 16

a+ c+ d+ other 8

a+ b+ d+ other L

# a= engineering; b= data processing;

tions; 4= business administration.

c= telecommunica-

*¥ Respondents with only these backgrounds are in
parentheses.
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WHO MAKES ACQUISITION DECISIONS

Question 10 - Appendix A

Word
Processing

Mini-computers

Main Frame
Computers

PABX

Key Telephones

WATS

Value Added
Carriers

Microwave

Optical
Communications
Company Owned
Voice Networks
Specialized
Common Carriers
Company Owned
Data Networks

Computer Output
Microfische

Record
Communications

Electronic Mail
Teleconferencing
Video-conferencing

Micrographics

Distributied
Processing

5

[S] [ o
9 |13 {18
11|34 | 5
1140 | 1
38lo |2
“35 0 4h
3812 |3
3117 | 2
283 | 2
21 {2 |2
3|1 |1
k)5 {0
26 1 14| &
313217
34

2115
0|0 |o
21l2 |1
6114 11
L133]3
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CHANGE IN USE OF TECHNOLOGIES DURING NEXT 5-10 YEARS

Questions 12 & 13 - Appendix A

-5 -4 -3 -2 -1 0 1 2 3 4 5
Word i i
Processing ’ 6 112 4
Mini-computers 13{9 |16 12
Main Frame '
Computers 112713
PABX 2712 |1

—_ IR IR N

Key Telephones 1 1|2 }|2s 1
Value Added
Carriers 1 W0{7(2(4 ] 33
Microwave 111101 5 1| 3 i
Optical !
Communications 5113 %3 2 R
Company Owned
Voice Networks 20 | 5 3 2
Specialized .
Common Carriers 9 {121 611 it1
Company Owned i ; .
Data Netwourks 1 1815 1 L
Computer Output
Microfische 1 1041131113 1
Record i ‘
Communications 2110135413151 11
Electronic Mail } 3157171 5|4
Teleconferencing ' 8 {12{ 4 | 5 1
Video-conferencin 3 151 45| 21 1
Micrographics 1111 )70 41 211
Distributed
Processing 6 b} 4|2 2 . 2

Note: Each increment is a change of up to 20 percent.
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' ATTITUDES REPORTED BY RESPOMDENTS
‘ Questions 27-33 - Appendix A
# ' For Questions 27-33, the following scale was used:
: ' Strongly _ Strongly
: Disagree Disagree Neutral Agree Agree
% | 1 2 3 4 5
N/Aj 123,45
I 27. Cooperative and fully coordi-

1 112118420 nated management of Telecommu-
nications and Data Processing
will produce a more economical
information systemn.

28, Cooperative and fully coordi-
14 |24 nated manaigement of Telecommu-
nications and Data Processing
will produce a more effective
information system.

I i)
[UnY
N

| 29. A study which will examine the
2 516 19 |12]7 . growing interdependence of

B Telecommunications and Data
Processing will bec beneficial
i to you.

30. A study which will propose a
management approach to facil-
itate maximum coordination and
exploitation of Telecommunica-
tions and Data Processing will
be beneficial- to you.

i , 31. A comprehensive plan is neces-
1 1 1v {23 sary for developing Telecommu-
i nications to meet future intor-
mation system requirements.

_ | 32. A comprehensive plan is neces-
111 11 14425 sary for developing Data_Pro-

cessing to meet future infor-

mation system requirements.

33. Data Processing and Telecommu-
L3 [5 4 [10(19 nications managers should both
report to the samc supervisor.

. em
-t

il e 0 AP cntitene i s e



. -

-
- —— -
D ey,

v l—— -

T e, .. - R v
—— R T :zu—————“

APPENDIX C




LTI g g LA R st gy

APPENDIX C

INFORMATION OVERHEAD AND PRODUCTIVITY DEFINED

Information overhead equates to the secondary-information
sector. The secondary-information sector actually functions in
support of the production system in a noninformation industry.

Every noninformation firm produces and consumes a variety of
informational services internally as part of its operation.
Every large firm needs a planning capability, financial control
and analysis, a communications network, computer processing,
typing, filing, duplication services, and so on. The private
bureaucracies consure a tremendous amount of both capital and

e

human resources in producing these overhead information services.

Their inputs are conmputers, facsimile machines, laboratory
equipment, office buildings, office machines, telephones, and
trash baskets. They hire managers, research scientists, pro-

grammers, accountants, typists, and librarians. These resources

are organized into production units that play a purely infor-
mational role. Large corporations are likely to create a
“planning group," "R&D group," "electronic data-processing
group,” "advertising group,” etc. Each unit has a well-defined
technology--with recognizable inputs and outputs and can be
conceptualized as a "quasi-firm” embedded within a noninfor-
mation enterprise. Its information producing, processing, and
distribution activities are ancillary to or in support of the
main productive activity. For exemple, if an automobile manu-
facturer installs a data-processing facility in house, hires
programmers and analysts, leases peripheral equipment, and
extends the facility through a private data network, then this
would be a clear case that a "quasi-EDP firm" has been created
within the firm. These quasi-firms have direct analogs in the
primary-information sector. In many respects, the economics of

the quasi-firm are indistinguishable from those of an established

independent data-processing vendor selling its services to the
auto manufacterer.l

The formula used in OT Special Publication 77-12(1) to

derive the index of productivity depicted in Figure 3-5 follows.

This formula, along with a definition of the factors which are used,

giveé one an excellent perception of the nature and impact of the

secondary-information sector.
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S
— N+ (Np - NP (”—t)>+ d
GNP N

H] =;ﬁ'§* =
N>
NS + NP (.T)

N

where, N" = national income in the noninformation industries
(employee compensation of noninformation workers

plus profits, interest and rents)
NP = national income in the primary-information sector

S . . . . .
N” = national income in the secondary-information
sector

N~ = total national income

d = depreciation

The numevator, then, contains a modified version of GNP which
captures only real output, including:

(i) national income originating in the purely noninfor-
mational sectors of the economy; PLUS

(ii) the national income in the primary-information sector
LESS an inputed cost of operaiing the bureaucracies within
primary sector firms. (This imputation is derived from

the overall economy's ratio of secondary information to
total income. It is a global parameter which can obviously
vary between industries. . . ;) PLUS

(iii) depreciation taken on all equipment other than infor-
mation machines used in the secondary sector.

The denominator contains three residual information overhead
coiponents removed from GiP:

(i) the pure secondary-information income; PLUS

(ii) the imputation of secondary-type income originating in
the primary-information industries; PLUS

(iii) depreciation on information machines used in a
secondary activity.2




APPENDIX C

FOOTNOTES

r ‘ ]U. S. Department of Commerce Office of Telecommunications,
The Information Economy: Definition and Measurement, by Marc Uri
Porat. OT Special Publication No. 77-12(1) (Washington, D. C.:
Government Printing Office, 1977), pp. 148, 149.

2

Ibid., pp. 176, 177.
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APPENDIX D

A BRIEF DESCRIPTION OF ACS

American Telephone and Telegraph (AT&T), Xerox, and the
consortium of International Business Machines (IBl), Aetna Life
Insurance Company, and Communication Satellite (COMSAT), have
introduced plans for public-data networks. Two of these offerings
involve the integration of voice, data, text or message, and image
services: these are the Satellite Business Systems (SBS) entry of
I1BM et al., and Xerox's Telecommunications Network (XTEN). While
SBS and XTEN are intended to provide large business corporations
with an alternative to establishing independent, company owned data-
communication networks, AT&T's competitive offering (Advanced
Communications Service--ACS) proposes to meet the emerging data-
communication needs of the smaller corporations. Contingent upon
approval of these networks by the Federal Communications Commission
(FCC), SBS, XTEN and ACS all may be operational by 1981.

While all three of these offerings are aimed at the capture
of a portion of the burgeoning data-communications market in the
United States, this Appendix will focus on ACS for conceptual
purposes. ACS is described as an intelligent, packet-switched
network] designed to provide four basic functions to its users:z

* Terminal and computer compatibility on a terminal-terminal,
computer-computer, and terminal-computer basis, both for inter-
company and intracompany applications, "without the requirement

that the terminals and computers all use the same protocol.”

Bl ki K32 0 b 572 . ilbo .




204
* Control by the customer of his own "“virtual subnetwork"

within ACS. Areas such as file access rights, software and

= v

network management fail within this area.
* Low entry threshold, in order that small companies

! | with data-comnunication applications, who are unable to afford
the development of an independent network, may gain the benefits
of data communications at a low entry cost.

* Adaptability to new uses, which AT&T will provide as new

markets or customer needs emerge.

Approximately 450 terminal models (general purpose) manufactured

by about 100 different companies can be connected to the system.

According to AT&T, these 450 models comprise more than two-thirds
of the general purpose terminals on the market.3 AT&T's long-range
plan is for ACS to be comprised of 100 access nodes located in
major cities.4 The first node is to be located in the Chicago

area, with the subsequent two nodes to be located in New York and

Los Angeles areas.5

There are a variety of ways to access or egress ACS. When

. . x’

a customer's premises is located within an ACS serving area, a

digital or analog ACS access line can be used. 1f the customer is

located outside the ACS serving area, access can be obtained via

P
I ST <

private line service, Dataphone Digital Service, telephone company-

provided entrance facilities, or through the public switched net-

work.6

- -«cﬁgb-”‘

AT&T, in their petition to the FCC, described ACS as "a

shared, switched data-communications network service for the trans-

Bl Y SR

mission of data."7 Certainly, it is regarded by many within the
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communications/computer industries as AT&T's competitive response
to the challenge of SBS and XTEN. However, this appears to be too
simplistic a rationale for the introduction of ACS.

Although ACS is tentatively slated to benefit mostly the
smaller companies by providing cost-effective data communications
to the approximately 4,000 data-communications users not targeted

8 some communications experts are already predicting

by SBS and XTEN,
a second-generation ACS offering. The second-generation ACS would
integrate voice, data, text, and video into a nationwide service to
business on essentially the same basis as telephone service.

*. . . Users could plug in typewriters, facsimile machines, video

display devices . . . to tap a wide variety of information services,
]

with pricing based on usage."

d
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FOOTHOTES

]Barbetta, Frank, "Computer Industry Ponders Potential
Bene§its, Risks of Planned Network," Electronic News z3 (February
1978):12.

2“AT&T Describes Proposed Service as Flexible Data
Transmission Met," Electronic News 24 (July 1978):32.

3

Ibid., p. 42.

4“AT&T Files Data Net Plan: Stresses Service Role," b
Electronic News 25 (July 1978):1.

5"AT&T Specialists Supply Technical Details on ACS Net,"
Data Communications (August 1978):15.

6"AT&T Describes . . . Net,"” p. 46.
TupTaT Specialists . . . on ACS Net," p. 15.

8”ACS Good for Small Users, Bad for Intelligent Terminals,"
Infosystems 125 (August 1978):22.

QSaxton, Dr. William A., "ACS to Flay Major Role in
Industry Future," Communications Hews 15 (Hovember 1978):67.







