


LIBRARY

OF THE

MASSACHUSETTS INSTITUTE

OF TECHNOLOGY











WORKING PAPER

ALFRED P. SLOAN SCHOOL OF MANAGEMENT

A Case Study of

Centralization vs. Decentralization
and Stages of Growth

In the Data Processing Function

Within the Canadian Banking Industry

Sidney L. Huff

WP No. 1000-78 May 1978

MASSACHUSETTS

INSTITUTE OF TECHNOLOGY

50 MEMORIAL DRIVE

CAMBRIDGE, MASSACHUSETTS 02139





A Case Study of
Centralization vs. Decentralization

and Stages of Growth
In the Data Processing Function

Within the Canadian Banking Industry

Sidney L. Huff

WP No. 1000-78 May 1978

1 ^'+'5'^ U



r)<^^«<•V

. INST. 7-f^



A CASE STUDY OF CENTRALIZATION VS. DECENTRALIZATION

AND STAGES OF GROWTH IN THE DATA PROCESSING FUNCTION

/VITHIN THE CANADIAN BANKING INDUSTRY

Sidney L. Huff

ABSTRACT

This paper presents the results of a case study of the
data processins function within four Canadian tanking organ-
izations. The study is motivated ty the issues of central-
ization vs. decentralization of data processing, and the
stages of growth phenomenon, within the DP function. Specific
models - .^ockart's Decision Assistance Framework, and Nolan's
Stage Hypothesis - are employed to interpret the results of the
study with respect to these two issues. The Rockart Frame-
work is found to be valuable in providing an overall conceptual
scheme for the analysis of the centralization vs. decentral-
ization issues. Seven troad areas are identified and discussed,
that might provide grounds for extension or modification of this
framework. The Stage Hypothesis is found to be an effective
predictor of interrelationships between growth factors in three
of the four firms; the fourth firm provides insight into situa-
tions where the Stage Theory does not seem to apply in its
fundamental form.
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I Intr^oduc tion

Computers first entered the organizational fold about

twenty-five years ago. v;hile the early commerical computer ap-

plications were highly constrained ty the available technoloey,

the limits of both the equipment technology and users' technical

skills expanded outward very rapidly. This growth in technical

knowledge was not accompanied by a corresponding growth in know-

ledge of hov/ the computer resource ought to be managed, hov/ever.

The form and substance of technical debates surrounding computer

usage have evolved and shifted substantially over the past two

decades. However, many of the burning managerial issues are

still unanswered.

This paper addresses one such managerial issue - perhaps

the granddaddy of them, all: centralization versus decentralization

of computer systems within an organization. Restated in broad

terms, the centralization/decentralization (or "C/DC", for short)

question asks , "given that an organization intends to use a com-

puter-based information system, how ought the various pieces of

that system, and processes required to operate it, be organized

and managed?" Since this question can be m.ade almost arbitrarily

broad, it is not surprising that most investigators attempt to

deal only with a small portion of it at one time. However, some

initial attempts have been made to address the C/CC issue in fairly

broad terms, as discussed below. This study is primarily directed

at verifying and expanding the these efforts.





This paper is organized as follows. Following this intro-

duction, Section II contains background information on various

aspects of the C/DC question. In particular, Rockart's "Decision

Assistance" model, and Nolan's "Stage Hypothesis" will te examined

in detail, as they form the focus of much of what follows. Sec-

tion III provides contextual information about the particular

firms that participated in this study. These four companies are

all large Canadian banking institutions - three national chartered

banks and one large provincial credit union organization. These

banks were selected as a study site for a number of reasons, in-

cluding

the author's initial familiarity with Canadian banking

practice;

the fact that all four firms have large, reasonably

sophisticated, and growing data processing operations;

all four firms have many commonalities (eg, the economic

environment), and all four are much alike in terms of

their orgainzational "view of the world";

in spite of the previous point, each firm has taken a

unique approach to the C/DC question and related DF

organization issues.

This four-firm case study then provides, at a first approximation,

a controlled experiment: situational factors are "held constant"

while similarities and differences among the variables of interest

are examined.

Section VI comtains an assessment of some general issues that

have implications for centralization/decentralization in the tanking

context. Manv of these issues arise with respect to nockart's and Nolan'





frameworks, and some suggestions are made, particularly with

reference to Rockart's framework, for extensions, toth of a general

nature and extensions particular to the tanking industry. Zach

framework is assessed in terms of its descriptive and prescriptive

power.

Concluding comments and certain considerations for further

study of the C/DC question are presented in the final section.

All notes and references appear at the end of this paper.

Notes are designated as ^, while references are designated ^^
.





II The Centralization/Decentralization Question .

A. General Background

Why has the question of SDF organization teen so widely

debated over the last 15 years? There is an abundance of rea-

sonable arguments in favor of both alternatives - centralization,

and decentralization - but above all resides an issue of philo-

sophy. Over the last two decades or so, most large organizations

have com.e to accept extensive decentralization of their operating

units. Creation of profit or investment centers, development of

transfer price schemes, and the general spreading-out of corporate

control has become widespread. A recent survey by Dean indicated

over 90% of U.S. manufacturing firms were organized decentrally.

However, until recently, nearly all data processing functions in

major organizations were organized in a highly centralized fashion.

Thus a divisionalized firm whose management was deeply imbued with

the decentralized, shared-authority-and-responsibility managerial

practice might run a corporate D? system, servicing all divisions

from one central site. As the corporate DP operation grew in

importance in the eyes of division management, the ambiguity of

a centralized DP function in a decentralized firm assumed greater

and greater significance.

However, until recently the weight of argument, as well

as DP practice, favored the centralization alternative. A number

of these arguments are discussed below. A strong common thread

of the centralization arguments is that of improving efficiency

of the data processing operation. This is a natural outgrowth





of the high cost of the associated technology and specialized

staff, and the complexity of the DP function. All of the energy

and resources of data processing personnel were consumed in man-

aging the computer system, making it work, and filling up its

capacity, with very little left over to ask whether it was being

used in the most appropriate ( ie , effective) way.

A number of changes have taken place during the past few

years that have greatly altered the DP landscape from that of the

1960's. Leading the way in terms of change has been the phenom-

enal drop in price, and increase in performance of computer

hardware. The computer industry's rule of thumb states that

hardware prices fall about 20% per year. Furthermore, this rate

. O2.)
of change is forecast to continue through 1980. zDP options that

were economically inconceivable as little as 10 years ago are

becoming relatively common.

A second feature of the current DP scene that is greatly

affecting the C/DC decision concerns the coupling of computers

and communication facilities. The ability to easily interconnect

different computers into networks, and to access computers re-

motely in various ways has largely eliminated the location of the

computer facility, per se, as an important issue. This "uncoup-

ling" of the location of hardware from other C/BC considerations

has provided DP m.anagers much more freedom in their design decisions.

A third feature of data processing activities today - one

that is often overlooked - is that the DP function, while in de-

tail still tremendously complex, is much better understood and

appreciated, and less feared, by nontechnical personnel today.





Th8 unrestrained awe and wonder felt by so many people on being

first exposed to computer systems was not infrequently followed

by great disenchantment when they discovered how "dumb" computers

really are, and has finally been moderated to a level somewhere

between the two extremes. Most important, a large proportion of

the nontechnical personnel in organizations today have a rough

idea, at a "macro" level, of what computers are capable of, and

where the important tradeoffs lie between "having a computer do

it" and "having a person do it".

Primarily for these reasons, options for structuring and

managing the data processing function - where to locate hardware,

what hardware to have, where and how to do system development,

and how to manage the overall process - are presenting themselves

as viable alternatives today that were either impossible or clearly

undesirable as little as 10 years ago.

Before highlighting the key arguments on both sides of

the C/DC issue, two points should be noted. First, whereas the

arguments in favor of centralization tend to emphasize the ef-

ficiency of the DF operation, most of the decentralization argu-

ments focus on the effectiveness with which DP services are pro-

vided to the organization's clientele. Roughly, one is the "dual"

of the other: the centralization proponent strives to maximize

efficiency (or minimize cost) within a set of service constraints,

while the decentralization proponent trys to maximize service

level, however measured, while keeping costs within some set of

budget constraints. The above argument is obviously an oversim-

plification, but a useful contrast to keep in mind when thinking

about the motivations in favor of centralization or decentralization.





The other point to be noted is the feedback effect that

has occurred between the oianufacturing and user sides of the DP

industry. A regenerative cycle, as illustrated below, has been

underway for some time now.

y/
Demand fpr

DP technology^ ^ that
supports decentralized

data orocessing

\ /

<

Growing realization \

that decentralized DP is i

feasible and possibly /

even a 'good idea'/
'W /

Development of new
technology to support '^^

decentralized data processing

Promotion of new
technology and new 'ideas'
about decentralized DP

/

Figure II-l

including business-oriented minicomputers, mini
software packages, computer network technology,
"intelligent" terminals, etc.





The overall point being made here is that the swing to decentralization

currently taking place in data processing is neither a supply-

driven nor demand-driven phenomenon. Simplistic characterizations

of these changes are inadequate. Part of the purpose of the

study reported here is to better understand the interactions and

forces that are bringing about these changes.

B. Distributed Processing .

Distributed processing is a topic that has generated a

great deal of debate and discussion of late. Arguments run a

full gamat from pro to con, with a third alternative as well:

that "distributed processing" is a content-free expression^""

The problem, of course, is that the phrase means different things

to different people; no common definition exists. Since the ar-

guments and concepts surrounding the C/DC question impact dis-

tributed processing and vice versa, it is important that we locate

this notion within the overall context of the C/DC milieu.

At its simplest, distributed processing is exactly that:

a DP system wherein data is processed (manipulated by a computer,

or "processor") at more than one geographic location. A common

example might be a simple order entry system using programmable

terminals (containing micro-processors and a small amount of

programmable memory). The terminals may be pre-programmed to

perform edit and error check operations, such as insuring that

numeric fields contain numeric characters. After performing

these operations, the entered data would be transmitted to a

central computer for further processing (file update, or whatever).





This view of distributed processing focuses attention upon the

physical location of the hardware processors. We could contrast

the atove scenario with two others: (l) all the data processine:

associated with the order entry function occurs within the central

computer (order data is entered via non-intelligent terminals or

perhaps via punched cards); (2) order entry processing all takes

place within a separate, stand-alone minicomputer dedicated to

that task alone. Other minis are used for other functions, and

data is shared among the various processors ty exchanging card

decks or tapes.

From the admittedly limited point of view of processor

location, distributed processing may te thought of as occupying

a middle ground between centralized processing and decentralized

processing, as illustrated in Figure 11-2.

/

the processor physical \

location continuum

centralized distributed decentralized
processing processing processing

Figure 11-2 .

While perhaps the most obvious one, physical processor

location is but one aspect of the c/DC/distributed processing

question. In order to develop a m.ore encompassing framework, we

begin with Norton's subdivision of the activities associated
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with a computer-cased information system (C5I3):

systems operations

systems development
(it)

systems management. '

Systems operations includes physical hardware, plus operations and

maintenance personnel. Thus the physical location of processors,

discussed atove, falls within this category. Systems develop-

ment involves the analysis, design and programming of new applica-

tion systems as well as major updating and maintenance efforts

associated with existing systems. System.s management is a m.ixed

tag of planning and administrative tasks associated with the

overall managemient of a C5IS. Included are activities such as

EDP tudget preparation, equipment selection, standards develop-

m.ent, auditing, project control, and new application selection.

(35)
Following Rockart, we nov/ suggest that each of these cate-

gories m.ay te centralized, districuted, or decentralized, more

or less independently of the others . For exam.ple, it is quite

common for a multi-division firm to have decentralized operations

and systems developm.ent , with districuted systems managemient -

each division has its ovvn com.puter facilities and perform.s its

own development work, tut overall EDF management is shared te-

tween corporate headquarters and the divisional EDF groups.

Another com:m.on pattern - typical of DP organization in the

Canadian tanks - involves centralized development and managemient,

tut distrituted or decentralized operations.

Up to this point, we have concerned ourselves only with

physical location as an indicator of the degree of centralization
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of "the three systems activities. A final differentiation should also

te made tetween -physical location and locus of control , or

"logical" location. Here we are concerned with the difference

between where a particular function is located and the way in

which its activities are controlled and coordinated with those

of other such functional sut-units. A couple of examples will

help to illustrate the essential difference tetween physical and

logical organization.

Consider first an automated plant, whose process is con-

trolled by a network of minicomputers at different locations

throughout the plant. Geographically (ie, physcially), this

would be an example of distributed processing. logically, however,

such a system could be either centralized, distributed, or de-

centralized, depending on the locus of operations control: cen-

tralized in the case where all the process control decisions are

made by a single "master" computer (.with the peripheral computers

sensing and editing input data and executing the control decisions);

decentralized in the case where there is no master computer, and

each mini attends to its part of the process with no outside

directives (although data may be shared among the various con-

trollers via the network); and distributed in the case where some

decisions are m.ade centrally, some within the local controller.

In the case of systems development, we could have develop-

ment teams that generally live and work at a central site (a cor-

porate DF center, typically), yet are fully under the control of

the user group sponsoring their work. This would be a case of

physical centralization but logical decentralization of systems
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development. A more common pattern is the opposite, however,

with development personnel located at the client site, tut con-

trolled centrally (through required adherence to centrally developed

standards, or perhaps the necessity for integrated systems devel-

opment under a corporate data base system, as well as simple

superior-sutordinate control).

If we assem.fcle the foregoing arguments into one picture,

we get something like Figure II-3 (the X's represent a possible

positioning for a hypo'hetical firm)

.

CENTRALIZED

DISTSI3UTED J2l
i
systems

j opns
I

I

i

i

E-SCENTP.ALIZED

®
®

®

systems systems
devmt mgmt

®

physical

systems
opns

systems
devmt

systems
mgmt

®
logical

Figure II-3

We will refer to this factorization a number of times in the

course of later arguments in this paper.
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C . Factor Studies

It is instructive to review briefly the major arguments

that have teen forwarded on tehalf of centralization or

decentralization of CEIS's in the past. A/hile the subject gener-

ally has received much attention in writing, there is a great

deal of overlap among these various "factor" studies. Leventer

has reviewed a considerable number of these studies and has com-

piled a table of factors cited as favoring one or m.ore of the

three alternatives.

C .1 Economy of Scale Arguments

Probably the oldest living rule-of-thumb in the computer

industry is Grosch's Law. Herbert Grosch carved a historic niche

for himself in 1952 when he first put forth the argument that the

operational performance (in terms of processor throughput) of a

computer varied approximately as the square of its cost. This

"law", if valid, is obviously a strong economic argument for

centralization. Grosch's Law has been tested empirically for

certain kinds of computers (the IBM 3ystem/360 series) and found
(3-')

to be valid, to a first approximation. '

Today some people argue that Grosch's Law is "dead"^

killed off by the ever improving cost/performance characteristics

of modern computer hardware, especially minicomputers. Not sur-

fs i)

prisingly, Grosch himself contends that his law still holds.

Unfortunately, such debates are largely meaningless today, as

computers and CEIS's have become far too complex to be character-

ized by simplistic measures such as processor throughput. Even

in the relatively "simiple" case of a batch-oriented, stand-alone
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maxicomputer, operating system overhead and multiprogramming

interference greatly obscure any characterization of throughput.

Nevertheless, the fact remains that most DF people still believe

in the implications of Grosch's Law, even if they can't actually

prove it. This is probably .due , in part, to the psychological

phenomenon termed "anchoring and adjustment": in the face of rapid

environmental change, people tend to hold on to a fixed perspective

for some time, and "update" their view of the world as infrequently

as possible given the accumulated strength of argument against

their view. As long as DF managers perceive the general econom.y

of scale principle to be valid they will continue to make decisions

and take actions as though it were.

The economy of scale principle involves more than just

hardware cost, uther related factors include lower costs for

overhead items such as floor space, electricity, air conditioning,

etc. Centralized facilities also, it is argued, require fewer

management staff overall than a collection of decentralized fa-

cilities. Furthermore, DF equipment can usually be more heavily

utilized in a centralized environment; dedicated smaller computers

often are underutilized. It should be noted, however, that this

last argument may be valid in terms of utilization but not neces-

sarily in economic terms. In fact, on the basis of a study of

BP utilization, -Vagner has proposed the following Principle of

Decentralization:

"If an organizational group, smaller than JO people,
requires computer assistance, ix is better for the total enter-
prise that those people have exclusive use of their own
computer - provided that the computer, big enough to do the
job .properly , will be loaded to over 10% of its capacity." ^"^^3
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Until recently, no one tried framing an economic argument in

favor of decentralization. However, the current, and projected

future low prices for minicomputers (especially when purchased

in quantities) together with the growing availatility of high

quality mini applications and systems software packages, have

made dedicated mini systems an economically viable alternative

in many (though not all) situations. The simplicity and relia-

• • 1cility of a dedicated minicomputer, coupled with its economic

competitiveness, have become ty far the single most important

force for decentralization today.

C .2 Systems Developm.ent Arguments

Unlike systems operations, the development and maintenance

of application and systems software is a labor intensive activity.

Because personnel costs have risen much faster than other cost

categories, notably those of computer hardware, there has been a

significant shift of attention of EF managers away from control

of hardware costs toward control of systems development and other

labor intensive factors, as evidenced by development and adoption

of efficiency-improving techniques such as structured design and

structured programming, and by increasing specialization within

the systems development activity in general. These techniques,

however, are often cost justifiable only in large ( ie , centralized)

DP shops, which is an argum.ent in favor of centralization.

Another popular argument related to systems development

concerns the "drawing power" of large (centralized) versus small

(decentralized) installations. jF staff are notoriously craft-

oriented, as opposed to company-oriented. There is a considerable
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prestige (not to mention resume-tuoying) factor that most DP staff

attach to working in a modern, high-powered installation with new,

large computers. This is evidenced ty higher turnover rates suf-

fered ty smaller installations generally, "Quality of life"

and other such hygiene factors seem to carry less significance

for most com.puter professionals. On the other hand, the once

critical shortage of DP staff is now closing, with supply catching

up to demand. '"'" *' The notoriously high turnover rate of DP person-

nel will likely come down as this gap continues to close over the

next few years.

The major systems development argument in favor of decen-

tralization is really a particularization of the widely accepted

general decentralization argument: local analysts are more at-

tuned to, and more knowledgeable of, local needs. It is generally

recognized that one of the major sources of failure of CBIS's is

that the development team did not really understand the proclem

they were trying to solve, usually because they had developed

only a cursory understanding of the operating environment within

which that problem was imbedded. Therefore it makes sense

that systems analysts who are functionally (and geographically)

located within an organizational sub-unit would have a better

general understanding of the needs, objectives and constraints

of that sub-unit.

C .3 Systems •management Arguments

The major pro-centralization argument in this category

concerns control of the ED? operations and budget. It is argued

that having everything and everybody in one place allows DP
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management to better control the equipment and systems on a day-

cy-day tasis. The main reason (other than the controllat ility

associated with proximity itself) is that centralized shops can

support the overhead expense associated with special managerial

staff such as project control specialists or tudget analysts,

not affordable by smaller decentralized groups. Also, the "flip

side"of this argument is that decentralization leads to much

wasteful duplication of systems development effort.

On the side of decentralization it is argued that divisional

managers ought (in line with the general philosophy of decent-

ralization) to have direct control over the activities of and

expenses incurred by the DP function that serves their division.

With local DF resources, division managers develop much better

insight into the cost elements as well as the range of benefits

available through the CEIS, and thereby provide better managerial

direction for the effective utilization of these resources.

C.4 ether Factors

We have touched on most of the arguments that occur fre-

quently in the C/DC literature. There are, however, some addi-

tional factors that may play a major role in determining the shape

of a firm's DP organization, but which are seldom discussed.

Chief among these are political considerations. Most important

decisions within organizations result from complex processes,

only a part of which involves "rational" debate.

Other components of such processes include hum.an inter-

actions, corporate pov/er relationships, personality forces, and

golf conversations. Categorizing such factors and linking them
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with the "rational" C/CC arguments is difficult (not to mention

distasteful to most people brought up in the management science

tradition), and most writers on this subject tend to ignore them.

An excellent example of one study in which such factors are the

m.ain subject of investigation is Demb's study of centralization

Ci^)
of DP m an 11-campus public college system.

Another factor that does not fall into one of the earlier

categories concerns the security and reliability of a C5IS.

Today most large organizations are deeply dependent upon their

computer system.s for their daily operations (computer-based

banking operations are a prime example of this). In the on-

going ISM antitrust trial, the chief government prosecutor argued

recently that if I3K were to withdraw its customer service per-

sonnel for two weeks, the country's economy would rapidly grind

to a halt. While perhaps a slight overstatement, nevertheless

most large computer users today are very concerned about insuring

their ability to keep operating in the face of computer failure.

Decentralization and distributed processing offers the opportunity

to share the "eggs" among a number of baskets and in so doing

arrange the various systems so that they can back each other up

in the event of a system failure. Considerable research is cur-

rently underway to investigate alternative arrangements for high

reliability systems.
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D. Two Conceptual iuodels

»Vhile the main theme of this study concerns DP organization

and the C/DC issue in a banking environment, a major objective

is to assess two different conceptual models - the Kockart Frame-

work, and the Nolan Stage Hypothesis - in light of the information

obtained through site visits, interviews and other sources. At

this point, then, we provide a brief overview of these two

models. Further detail is available from working papers and pub-

lished articles cited in the bibliography.

D.l The /.ockart Framework

The main impetus for the development of this framework

has been the need for a managerially useful guide to assist in

the centralization/decentralization decision-making process.

The r.ockart Framework definitely does not purport to provide

"an answer" to this very broad and complex issue, but rather to

provide relatively high-level guidance to DP managers in their

assessment of the many factors involved and the tradeoffs among

them, and especially to provide a useful context in which to view

the entire C/DC question. The framework is thus more in the

spirit of decision supporx than analytical problem solution.

The framework proposes an approach to systems design con-

sisting of three primary parts:

a) Breaking down the information systems function into
elements that may be treated independently in making the
C/DC decision.

b) Applying a set of environmental and technical factors,
to be assessed in relation to specific characteristics
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and constraints of the application and the organization,
in order to identify one or more feasible design alterna-
tives.

c) Evaluating the alternatives identified along three
different measures of performance.

Consider each of these parts in turn.

Breaking Down the Information Systems Function . The information

systems function can be viewed along three dimensions:

(1) The organizational units - generally the divisions
or departments of an organization. Because decision-
making authority and responsibility in most organizations
is structured in terms of these units, it makes sense in
general to evaluate the G/DC decision separately for each.
However, it is frequently possible or desirable to design
applications that serve two or more such units together.

(2) The logical application group (LAG). A LAG is defined
as a set of applications that deals with a logically sep-
arate, identifiable information processing task. A LAG
is characterized by relatively intense transfer of infor-
mation or data among its component subsystems or programs,
with a relatively low level of information transfer between
it and other LAGs. Examples of LAGs include (1) the order
entry/shipping/accounts receivable LAG in a typical manu-
facturing firm, and (2) the deposit accounting systems in
a banking firm.'fc

(3) The three major functional processes that define
the information systems function:

systems development - the process of design-
ing and implementing computer-based informa-
tion systems;

systems operations - the process of operating
existing systems;

systems management - the process of managing
the overall information systems function,
including strategy development, operational
planning and budgeting, DP personnel manage-
ment, etc.

These three processes are further broken down into sub-
processes (tasks making up the process) and resources
(commodities used to perform the process). The sub-pro-
cesses and resources used by Rockart are those listed in
Figure II-4 .
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Process
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from past empirical research, published information systems lit-

erature, and personal experience.

The entire collection of factors and their assessments is

given in Appendix A. It should be noted that this Factor Table,

while reasonably robust at this point, should not be considered

a "finished product". Indeed, one of the goals of the present

study is to seek to identify significant "missing factors", and

more generally, to determine whether it makes sense to "tailor"

the Factor Table to a specific industry such as the banking in-

dustry. These considerations are discussed further in Section IV.

Measures of Performance . Rockart suggests that each alternative

configuration put forth for any particular C/DC decision ought to

be assessed along three performance dimensions:

(1) cost of developing, operating and managing the con-

figuration;

(2) time required to develop and implement the alterna-

tive;

(3) effectiveness of the particular alternative.

The framework does not explicitly specify how such evaluations

ought to be conducted, but leaves such considerations as DP man-

agement prerogatives.

Applying the Hockart Framework . Aockart prescribes the follow-

ing basic steps for applying the framework in an actual design

consideration;
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(1) Isolate the unit about which a decision is to be made.

(2) Determine which of the factors are applicable to
the decision.

(3) Identify the dominant factors among those which are
applicable.

(4) Identify the range of configurations determined by
the factors for each subprocess and resource.

(5) Determine the decision yielding a managerially ef-
fective solution to the problem.

(6) Use the measures of performance to choose among the
feasible specific alternatives.

These steps are fairly self-explanatory. Additional discussion

of each step, together with examples of the framework "in action",

(35)
are given m the references.

D.2 The Nolan Stage Hypothesis

Stage theories have been used in many different fields

(biological growth, economic development of nations, galactic

change, etc.) to consolidate knowledge during their formative

periods. Such theories presume that the elements of systems tend

to move through a predictable and describable pattern of distinct

stages over time. The embodiment of a stage theory then is the

identification of these system elements, and the characterization

of the growth pattern through time.

(Q )

Kichard Nolan, building on the earlier work of Churchill ' '

has proposed a stage theory for the development and management

(32)
of computer resources in organizations. Nolan suggests that

the ECP budget can be used as a surrogate for the growth phen-

omenon of the information systems function. On the basis of a

sample of three firms, Nolan concluded that an S-shaped growth
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curves most appropriately reflected the shape of EDP budget growth.

Additional empirical study indicated the existence of four m^ore-

or-less distinct stages within the overall growth pattern, as

illustrated in Figure 11-5 • Nolan named these four stages:

Initiation ( initial computer acquisition)
Contagion (intense systems development)
Control (proliferation of controls)
Integration (user/service orientation).

CCMFUTSR A
BUDGET 1

DOLLARS

Stage I
I

Stage II
Initiation \ Contagion

Stage III
;

Stage IV
Control

I

Integration

TIME

Figure II-
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Nolan outlines the key features of each stage as follows.

Stage I (Initiation) . Stage I begins with the introduction of

a computer into an organization, either for handling administra-

tive or transaction-based processes more efficiently, or for

computational requirements such as engineering calculations.

While other, less "rational" reasons for acquiring a computer are

sometimes used - such as prestige, desire to maintain a modern

image, etc. - generally the overriding concern is cost savings.

Two of the most important Stage I issues to be faced by company

and DP management are

:
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Fixing organizational responsibility for the computer.
Often this responsibility goes to the accounting depart-
ment, as the first area in the firm to use the computer.

Alleviating initial disruptive impact, such as job
displacement anxieties and fear of loss of personal
identity.

Stage II (Contagion) . The fact is that there are very few firms

of any significant size today that are still in Stage 1. Most firms

passed through this stage in the early or mid-sixties. r\ather.

Stages II and III characterize the large majority of current-day

DP operations. In particular, all the subject firms involved in

this study fall in one of these two stages.

Stage II is a period of rapid expansion and growth of DP

activity, often initiated by the desire to utilize excess hard-

ware capacity acquired during Stage 1, and fueled by the lure of

broader and more advanced applications. Nolan describes Stage II

as involving

"a steady and steep rise in expenditures for hardware,
software, and personnel. It is a period of contagious,
unplanned growth, characterized by growing responsibili-
ties for the EDP director, loose (usually decentralized)
organization of the SDP facility, and few explicit means
of setting project priorities or crystallizing plans.

This stage often ends in crisis when top manage-
ment becomes aware of the explosive growth of the activity,
and its budget, and decides to rationalize and coordinate
the entire organization's EDP effort. The dynamic force
of expansion makes this a fairly difficult thing to do,
however. "^ ''^)

Additional characteristics of this stage include:

a tendency for both users and DP people to develop a
fascination with the computer to the point that "criteria
of economic justification and effective project implementa-
tion take a back seat" ;

a cost instability arising from cycles of cost overruns,
justifications for additional capacity, resulting in a
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need for more personnel and projects to which the new
capacity can be applied, leading to further cost over-
runs, etc;

few specific guidelines or priorities imposed on the
DP function by top management;

little effective DP management control over the DP
function (eg, standards for programming or systems devel- (-Z'^)

opment, computer and staff cost chargeout mechanisms, etc.).

Stage III (Control) . Stage III is usually begun out of a mana-

gerial crisis resulting from the rapid uncontrolled growth of

DP costs during Stage II. As described by Nolan,

"Management mobilizes a set of tasks to control expendi-
tures for computing. Inefficiencies in computer applica-
tions are the most obvious and are usually the first
target. Planning tasks are initiated in all aspects of
the computing organization. A senior management steer-
ing committee is established to evaluate the systems
plan and to establish priorities for future system devel-
opment. Organization of the steering committee is accom-
panied by the increase responsibility of the HDP manager,
which is often at the director or vice-president level.
The tendency is to recentralize the computing activity...
Budgetary controls and overall cost justification some-
what contain the competition. Nevertheless, the problem
that prevails can only be accommodated by a higher level
m.anagerial committee for establishing priorities.

Formal project management and management reporting
systems are instigated during Stage III and provide for
the beginning of effective management of the computer re-
source. The existence of these systems leads to the need
and development of standards for programming, documenta-
tion, and operations. Often there is also a shift to a
user charge-out system for computer services. In the
extreme case, the computer organization may be assigned
profit center responsibility. Stage III, characterized
by a myriad of control devices, is often an overreaction,
with strong forces toward centralization. "

^^"^^

Thus the emphasis in Stage III is on doing a "tight" job of

managing the whole DP process. Key features are institution of

formal DP planning, implementation of project control systems

such as PE.\T, a strong tendency to centralize for control pur-

poses, the development of user chargeout systems, institution of
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formal standards and quality control mechanisms, and the devel-

opment of the first real MIS applications. Nolan also suggests

that the transition to Stage III occurs at a crisis point . As

we will see shortly, these characteristics serve admirably, on

the whole, to describe the growth process in each of the four

banking organizations taking part in this study.

Stage IV (Integration) . The transition from Stage III to Stage

IV is usually less obvious than the earlier transitions, and may

not occur as abruptly either. Computer budget growth is slower

and more even than before, more in line with the firm's overall

growth. The director of data processing has usually risen to the

rank of Vice President or equivalent. The need for tight DP

control is tempered with the growing realization that the end

users of DP in the organization have suffered as a result of the

earlier centralization efforts, and the result is often a move

back toward decentralization or distribution of DP services

throughout the firm. There will also be a strong commitment of

DP management to formal planning.

Some investigators, including Nolan, have rhetorically

asked themselves what comes after Stage IV. A variety of theories

have been put forward, including arguments for a series of

S-curves, and for a pattern of superimposed curves (see Figure II-6

a,b)l-

budget

(31,^0)

budget

time time

(a) (t)

Figure II-6
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None of these theories can be said to provide the explanatory

power or insight of the original Stage model, however.

The Stage Theory suggests a temporal pattern of central-

ization and decentralization as illustrated in Figure 11-?.
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Figure 11-7

These tendencies represent broad trends, not necessarily compel-

ling rational argument in any individual case. Nonetheless, it

would seem that, all other things being equal , a particular LAG

would be more likely to be developed and run centrally by a firm

in Stage III than one in Stage IV. This general line of argu-

ment will be revisited in Section IV when we analyze the results

of the study of DP in the Canadian banks, the subject to which

we now turn.
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III Data Processing in the Canadian Sanking Industry

The main objective of this section is to describe the

important dimensions of data processing within the banking

industry generally, and specifically within Canadian banking.

We begin with a brief overview of typical computer applications

found in most Canadian banking firms. A detailed description is

then given of the background and operation of each of the four

subject firms that took part in this study. These descriptions,

drawn primarily from interview notes and references, serve as

the setting out of which the suggestions and conclusions of the

following sections are drawn.

A. rata Processing in ranks

(15)
It has been observed by Jay Forrester"^ ' and others that

nearly 75?^ of ?'iorth America is "on overhead", that is, does not

directly contribute to the output of goods in the economy. After

the government agencies, banks form the largest component of this

service segment of our economy.

In many ways, banks are the quintessential "paper shufflers";

the volume of paper documents that flow through the banking sys-

tem and its associated support organizations (eg, the Federal

Reserve Board in the U.3.; the Bank of Canada in Canada) is,

literally, mind-boggling. It would seem, therefore, that com-





30

puters and tanks would form a natural marriage. Today, at least,

this is only partially the case. It turns out that for a numter

of different reasons, computers have teen less than completely

successful in solving all of the paper-handling protlems that

tanks face. This is not to say that computers have not had an

impact; indeed, all of the Canadian tanks interviewed during this

study acknowledged that they would te forced to suspend their

operations if faced with a prolonged loss of computer support.

To ottain an initial perspective on what computers are

typically used for in these organizations, we will descrite the

major applications common to the four sutject tanks. First, and

foremost, is the set of systems that handle deposits, withdrawals,

and payment transfers am^ong accounts - toth chequing and savings

accounts, for toth private individuals and corporations. Included

within this system, is the sutsystem. for clearing cheques - re-

ferred to as the "transit" system in the local parlance. While

conceptually rather simple, a miajor proportion of each tank's

total DP effort is associated with the deposit accounting and

transit operations, and small increases in efficiency often trans-

late into large dollar gains.

A second major application area, or LAG, focuses on loan

accounting. Most Canadian tanks are involved in the usual range

of loan activity, including various types of consumer loans,

mortgages, auto loans, and industrial loans.

General ledger accounting and other central account/ad-

ministrative systems comprise a third major LAG. The primary

purpose of these systems is to consolidate the accounts of the
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various branches together with those of the head office

#

A fourth major applications area is that of charge card

processing. Each of the chartered banks operates its own charge

card clearing operation, similar to those of many U.S. tanks.

The prim.ary functions provided here include source data entry,

tilling, payment processing, and on-line inquiry from retailers.

Finally, each bank has a mixed bag of other application

systems, for tasks such as: operating expense reporting,

balance sheet and ? i L reports for branches, divisions and cor-

porate, financial asset managemient (bank-owned stocks and bonds,

mostly), physical asset management (buildings, equipment), pay-

roll (both bank em.ployees and client contracts), personnel re-

cordkeeping and retrieval, international banking systems, and

automatic payment exchange. Some of these, notably the last

mentioned, will be elaborated upon below.

Cne rather surprising feature of the array of DF activities

in all four organizations is the nearly total lack of real "manage-

ment information system.s". Data processing, while extensive,

is almost entirely directed at transaction processing and record-

keeping functions, with essentially no support for managerial

planning or decision making. For example, one common decision

support computer application found in most major U.S. banks is

that of com.puter-assisted credit scoring. Despite the fact that

packaged software is readily available for this function, none

of the Canadian banks were using such a system. Similarly, no

planning applications were in evidence, although computer-assisted

planning is becom.ing quite popular in the general banking com-
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munity. Certain reasons for this lack of interest in exploit-

ing the computer for r.lIS-like activities tecame evident during

the interviews, and will be discussed further in the next section.

-Ve begin with a quick scan of the Canadian banking and

3"near-banking" community. The center of the financial system is

the Bank of Canada, which plays a role similar to, but more con-

strained than the Fi=vB in the U.3. Its two most important functions

involve paper money issue and the sale and management of Govern-

ment of Canada bonds. By far the most important financial inter-

mediaries are the chartered banks. At the present time there

are ten such banks in Canada, five of which (The Toronto Dominion

Bank, the Bank of Montreal, The Bank of Nova Scotia, The Aoyal

Bank and The Canadian Imperial Bank of Comm.erce) dominate the

scene. The first three of these five chartered banks were sub-

ject banks in this study. The next most im.portant group of inter-

m.ediaries are the trust companies and credit unions. The former

provide a variety of executor, administraxor and trustee services.

They are unique in this respect because chartered banks and other

financial institutions are not permitted to act in a fiduciary

capacity. This is in direct contrast to the prevailing situa-

tion in the U.S. The Canadian trust companies have expanded

their originally circumscribed limited role, and today offer

m-any of the same services available through the chartered banks,

including standard chequing and savings account facilities and

various types of consumer and com.miercial loans.

The Canadian credit union movement was begun in 19OO by

Alphonse Besjardins m Levis, Quebec.' The movem.ent flourished
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in iuecec (where the credit unions are called "Caisse Populaires" )

,

and grew less quickly in the English speaking provinces. The

central concern of the caisse populaire and credit unions is en

canking and other financially-related services for the "conimon

people"; as liesjardins hinself put it,

"...the people's bank is above all an institution aimed
at the betterment of its members rather than at mere profits -

an association of honest individuals rather than one of mere
funds like a joint-stock company ." ^'^)

The fourth subject

firm for this study is the Quebec Caisse Populaire group - a

remarkacle organization in many ways, not the least of which is

their T? system. However, the Caisse Populaire are significantly

different from the chartered tanks in many ways, includins: a

smaller asset base, a much smaller reach (essentially Quebec

only, as opposed to nation-wide), and a different fundamental

"raison d'etre". Comparisons between the DP operations between

the Caisse Populaire organization and the other subject firms can

only be made with these differences in mind.

For completeness, Canada also has a variety of other fin-

ancial institutions, mostly special-purpose, including; insurance

companies, a few savings tanks, private tankers, building societies

and morxgage loan companies, investment trust companies, consumer
(lb)

loan companies, mutual funds, and government intermediaries.

At this point we shall describe each of the subject or-

ganizations - in particular, their DP operations - in some depth.

3 , The Toror.to-Cominion rank

The TT' tank is the smallest of the three chartered banks

in the study. It was form.ed out of a merger of the earlier Bank

cf Toronto, and The Tominion Bank, in 1959. It manages about

I2yc of zhe total chartered tank assets, which amounted to atout
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$14 tillion as of 1975* 'The TD Bank currently has atout lOCO

branches in all provinces of Canada, with the bulk of these in

and west of Gntario.

The data processing operation resides within the Corporate

Operations group, headed ty General Manager F. Cooper. Cooper's

immediate superior is a senior V.F. of the tank, although up until

last year he reported one organizational level below that. Cooper's

background is banking operations and methods study, not data pro-

cessing; his CF training has come from an IBM training course and

"on-the-job" experience.

The bank is organized prim.arily on a geographical basis.

Canadian operations are split into ten regions, and the branch

managers report to a regional general manager, who in turn reports

to a Corporate V.F. Certain activities, such as international

banking, large commercial loans, and personnel work are orsanized

as separate functions within corporate headquarters. However,

the large majority of activity, both financial and hum.an, is con-

nected with the geographically oriented branch banking operations.

One interesting result of this organization is that the

user-system^ bonds for the bank's most important DP system.s (DDA,

savings, loans) are largely nonexistent. As y.r. Cooper put it,

"nobody 'o'.vns' DDA." This fact, we v;ill argue later, has an

important bearing on TD's present and expected future systems

configuration.

The DP group reporting to Cooper is broken down into three

sub-units: system.s operations, systems development, and DP plan-
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ning and support (the actual terms used are slightly different,

tut the meanings are these). In fact, this type of functional

breakdown is common in the tanking industry as well as others,

and closely parallels the "operations-development-management"

division used in the Rockart framework.

The major mission of the operations group is to run the

computer facilities and associated tasks such as cheque encoding,

cheque sorting, data entry, on-line operations, and Chargex Centre

operations (charge card inquiry and processing). The Superin-

tendent of Operations is G. Stevenson, whose history with the TD

tank is much like Mr. Cooper's - line banking experience, followed

by work in the m.ethods engineering, then into data processing

after a 10-week IBM course. Reporting to Stevenson are the data

center managers and the manager of the central computing facility.

The systems development group has primary responsibility

for development and maintenance of software. The group is headed

by Bob Simpson, and includes about 100 systems analysts and pro-

gramm.ers. The m.ajor software system.s developed to date include:

term deposits ("DDA", or "demand deposit accounting")

and transit

savings deposits

loan accounting

Chargex processing and inquiry

general ledger consolidations

m.ortgages

personnel

payroll (in-house, and as a client service)
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The most important of these systems are described in more detail

below.

The planning and services group was recently (about one

year ago) established, under the direction of Bill Nelson. The

m.ajor goals of Nelson and his staff (3 people) are to improve the

DP planning function generally, especially the budgeting process;

to work toward the development of DF standards and other quality

control measures; and, most im^portantly at this time, to manage

"Project yiove". TD Bank's central computing facility is outgrow-

ing its available office space, and is unable to secure additional

room nearby in the same building. The bank recently negotiated

to buy an older building located about one m.ile from their present

site, and plans to miove their entire operations group to that new

site in about two years. Nelson and his staff have spent most

of their time since the creation of their group working on this

project.

The TD Bank, like the other banks in this study, has been

using computers in its operations for only about 10 years. They

began in 19^6 with an NCR 315 in Toronto, doing batch cheque pro-

cessing and DDA for about 50 Toronto and vicinity branches.

In order that what follows is clear, we will pause here

for an explanation of how this function operates. In terms

of effort and cost, the cheque clearing and demand deposit ac-

counting functions are the heart of the bank's daily operations,

so a clear understanding of their details is im.portant.

Because the number of deposit-taking institutions in Canada

is quite small - over 95i^ of the cheques processed on a given day
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are drawn on atout 20 tanks/trust companies/credit unions - cheque

sorting and transit operations are reasonatly straightforv/ard.

No massive central clearinghouses exist as in the U.S.; rather,

most cheque clearing takes place in the major tank tranches in

various metropolitan centers across the country. A network of

messengers, plus the mail service and private courier vehicles,

form the links for moving documents toth within and tetween tank

tranches. For the sake of economiy, smialler offices will often

contract for cheque clearing services through larger tranches.

Prior to computerization, cheque sorting was perforr.ed on

a semii-autom.ated tasis using operator-keyed mechanical sorters.

Sorted tundles of cheques would then m.ove through the transit

network to their final destination, the tank tranch upon which

they were drawn. The so-called "on-us" cheques had the shortest

movement. These are chea__ues dra-vn upon, and deposited in the

same tranch, either ty the samie person (a cash withdrawal) or ty

two different people. These cheques would simply go from, the

sorting operation to the chequing department to te posted to the

individual account ledger cards, using standard key-driven mechani-

cal posting machines.

Cheques drawn on other tranches of the same tank in the

sam>e region would usually te isolated and hand-delivered to thise

tranches for posting. Other cheques drawn on the same tank would

te tundled and delivered to a central clearing point, usually a

m.ajor tranch in one of the ten or so regions across the country.

At these points, all incoming cheques are re-sorted into regional

groups, and each regional group delivered, ty air mail or courier.
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to its regional clearing branch. Then the cheques are sorted once

more, tack into srr:aller bundles for individual branches or local

groups of branches. The same process is carried out once more,

if necessary, at the local level, until all cheques reach their

final posting destination.

Thus, even if we ignore the interactions among the chartered

banks and the other non-bank institutions, it is obvious the

clearing network is rather dense. Nonetheless, conceptually at

least, it is a straightforward operation.

i'iow, enter the computer. Initially, cor.puters were used

for two different functions in the DDA/transit operation. First,

they were used to raise the level of automation of the cheque

sorting process at the regional centers. Two steps were involved

here. First, the cheques are m.ade com^puter-readable through a

KICR (magnetic ink character recognition) encoding process.

Cheques are individually passed through I.IICR encoding stations,

wherein an operator keys certain information from the cheque

(eg, account number, date, dollar amount) onto the I'-'ICR keyboard.

This information is then written onto xhe cheque with magnetic,

miachine-readable ink by the :.1ICR unit. The cheque is then ready

for automatic sorting, which is where the early computers entered

the scene. By interfacing the computer to an automiatic (but mechani-

cal - ie, no programmable logic) cheque sorter, a cheque sorting

program could read the MlCr. data on each cheque, generate a trans-

action log on magnetic tape, and also send a signal to the sorter

to set the appropriate miechanical gates so that the cheques were

deoosited in a preselected pocket in the sorter. The major ad-
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vantages of the computer in the sorting operation were its flexi-

tility (ty changing the program parameters, the sorting operation

could be easily and quickly modified) and its ability to capture

the "iICR-encoded data for further processing.

The other half of the initial DDA system involved a standard

batch-style, transaction-updated processing system for chequing

accounts. Initially, a group of branches in a region agreed to

go "on the system". All the chequing accounts in each such branch

were entered into a master file (originally tape-based). Then,

cheques drawn against these accounts v/ere isolated from the trans-

action file generated during the sorting process, and electroni-

cally posted to their appropriate accounts in a daily batch up-

date run. A printed report would be produced for each branch on

the system, and delivered to the branch before opening tim.e the

next day, together with the sorted cheques. The mechanical post-

ing job was thereby eliminated in these branches, although each

branch was still supposed to verify cheques (examine the signatures)

drawn against its accounts. Since the sorted cheques themselves

had to be delivered to each branch anyway, there was little in-

crease in cost of courier service.

The difficulty with this approach to mechanization was

that it emphasized the regiorialization of the branches. Since

the cheques dra-z/n on any one bank did not all pass through one

clearing point, the system described above had to be duplicated

in each regional office. Even if all cheques were available at

one point, the large geographical distances involved would make

it very expensive to operate such a system, distributing daily
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DDA reports across the country from one site.

/Vhat in fact happened is that similar, alteit smaller

scale, DDA operations sprang up in other regional processing

centers such as .V.ontreal, Cttav/a, Calgary, .-egina, Edmonton and

Vancouver. Each center operated in a stand-alone, independent

fashion, with little coordination from the head office. In the

early stages no corporate DP function existed, and the regional

data centers reported to the regional general manager.

Partly because of the lack of central control, there was

very little com.monality among TD's various data centers. Equip-

ment included NCR 3l5's, IBy; 360/30' s and Ao ' s , KC:- Century 50 's,

lEK System 3's, etc. Furthermore, considerable duplicated effort

apparently took place to develop essentially the sam^e application

system; for each computerized region in turn, largely because of

dissimilarity of the various computers (assembly language was com-

m.only used) .

A variety of ad hoc arrangements also arose for load bal-

ancing at TD, some of which persist today. 7or example, some

DDA tapes are carried from Edm.onton to Calgary, processed on the

Calgary computer, and the resulting updated master file and re-

ports are then shipped back to Edmonton, for further distribution

to the regional branches. Similar sharing occurs between Ottawa

and y.ontreal, although the transaction data is telecommunicated

rather than being transported by mag tape. An IBy. System 3 in

=egina oerforms the cheque sorting function but has net been used

to automate the DDA function to date. It is, however, used as an

KJE link to the central facility in Toronto.
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As the processing load on the Toronto regional data center

continued to grow in the late 6C's, the decision was made to have

IBM take over part of the processing in their huge Toronto data

center (at that time containing three 360/65's, one 36O/195, and

assorted smaller machines). Shortly thereafter the decision was

made by the TD bank management to start developing an on-line

capability with IB:.', support. The initial effort was aimed at the

savings accounts rather than demand deposit accounts, under the

assumption the former would be less comiplicated and an easier

entry path into the world of on-line processing. With consider-

able help from 12y. Canada, an on-line savings account system was

developed and began operation out of the IBw data center. Branches

were phased onto the system, gradually, and today there are about

350 on-line savings branches (out of a total projected of 750 by

1981).

As the IBIvl bills rose with the introduction of the on-

line savings sysxem, the decision was reached to develop a com-

plete computer facility within the bank. In 1972 two 370/1 58 's

•were leased and the IBK-based system.s v/ere brought in-house.

Shortly thereafter a third 370/158 was obtained for the Chargex charge-

card inquiry and processing center. Following this large aug-

m.enta.tion of Toronto-based processing capacity, the EDA work that

had previously been carried out in the regional data centers v/as

consolidated at Toronto (except for the Vancouver and Calgary

regions, which still operate in a largely independent fashion).

DDA is still run as a batch job today, in fact several batch jobs.

Seven separate DDA runs are done each night in the Toronto central
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computer facility, one for each region, processing the DDA acti-

vity for all those branches on the system except for Calgary and

Vancouver region tranches, which are processed at those regional

data centers.

Parenthetically, it is interesting that the tanking in-

dustry has "natural" load levelling tuilt into its inherent de-

mand for computer processing. A large proportion of the tatch-

type processing is most effectively done in the evening after the

tranches close, since the cheque-encoding clerks work from atout

2:00 ?y. to atout 11:00 F?.1. The demand for on-line services is,

of course, highest during the hours 10:00 AM to about 3O0 FV. at any

one locality. Geographical spread helps level the on-line demiand

even further. The net result is that the amount of com.puting

power such a tank requires is quite predictatle, an accurate

function of num;ter of accounts, on-line accounts, geography, and

catch loading.

It is therefore somewhat surprising that the TD operations

people misjudged their processing requirements in 197^» so that

they were forced to re-contract with IrK Canada to share the pro-

cessing load for the Toronto region. At the present time, atout

one-half the Ontario I^DA and savings load is handled ty the IBK

data center, the rest ty the TD facility. Tapes are exchanged

tetween the two centers for updating the tatch files each night,

and for producing consolidated reports off the on-line files.

To add to the confusion, TD is in the midst of converting

its on-line system.s to I£y. 's new SNA-tased product group, including

virtual operating systems, VTAK, 3705 control units, and 36OO
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system financial terminal configurations (including the 36OI local

programmable control units, 3604 keycoard display unit, and 361I

passbook printer). There are at present atout JO tranches con-

nected to the SI^A network, 320 branches on the older, non-SNA

network. As new 3600-style equipment arrives from I3K, tranches

are being converted from the older to newer network.

At the sam.e time, experimentation is underway with on-

line DBA. Currently about 12 branches are connected to a test

inquiry-only system. Development of a full-fledged inquiry/update

DDA system, based on SNA technology is underway, with TD staff

receiving considerable help from IB?', personnel.

Although investigatory resources were not sufficient to

study all the TD systems in great detail, nonetheless a fairly

clear overall picture is evident: (1) The TD computer-based

operations com.prise a rather confusing, somewhat uncoordinated

collection of equipment ( IBK and non-IBM, older and new);

(2) TD seemis to be m.oving in a variety of different directions

in termis of technology: batch systems and on-line systems; real-

time update (the on-line savings system) and "edit-post" style

(the test DDA system); distributed processing power but little

actual distributed processing (regional computers used as r.JE

terminals and for cheque processing only).

As for centralization versus decentralization, it is worth

noting that nearly two years ago (in conjunction with the turn

to SNA technology for on-line systems) some TD systems staff

'/vrote a report recommending complete centralization of all tank

computer operations. Little coordinated action has yet been taken
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regarding the report's recommendations, and in fact the entire

report is slated for review, in light of some of the recent widely

publicized moves toward decentralization in both banking and non-

banking industries.

There are a number of forces that seem to be contributing

to the direction being taken by TD management for their future

plans

:

(1) The centralization plan is still alive, but under

re-examination in light of recent experiences of other

organizations.

(2) Physical security and room for growth is leading them

to a large, Toronto-based, physically secure building for

their computer operations.

(3) Concern over reliability in face of major catastrophe

is driving them to consider two or three major processing

centers rather than just one.

(^) Although TD has experimented with non-IBX equipment

more than the other firms in this study, the TD system is

essentially an IE?" system, especially in light of the

3MA commitmient they appear to have made. Therefore the

(25)
inherent im.plications of "going S?JA' will be strongly

in evidence in the future.

(5) TD ' s systems management, being less deeply knowledge-

able of the intracacies of DF technology, is m.ore dependent

on assistance from other parties, as well as more open to

outside suggestion. IB;.: support staff will continue to

exert a strong influence on TD's future directions.
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There are also soir.e other factors that bear on TD's future

systems development, that will ce brought out in the next section,

since they are particularly interesting when compared with paral-

lel factors in the other subject organizations.

C . The 3ank of JNOva Scotia

The Bank of iNOva Scotia (or BInS) is number four of the

"big five" chartered banks, with assets of about $18 billion in

1976. It has branches in all provinces, with about 1200 branches

altogether. The firm is regionally organized, with ten regions

across Canada, and a corporate head office in Toronto (in the same

office complex as the TD Bank).

As at TD, each region is, in theory, a profit center. In practice

the regional general managers have very little control over the

key determinants of profit - primarily the general economic climate,

general interest rates (controlled by the Bank of Canada), and

branch deposits and loans. The regional organizations function

more as administrative support staff than as direct line decision

makers.

The BiM5 DP organization has a history similar in some

ways to that of the TD Bank. Its original entry inxo computer-

ization was through regional automation of the cheque sorting

process. Just as with TD, Bi\3 began in an uncoordinated fashion,

with multiple free-standing small com^puters of various types

processing cheques and running various other small systems. BKS

originally went more for Honeywell equipment than anything else,

but has also had sm^all 3-0 's and Burroughs and NCR equipment at
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various times.

BlviS's systems growth paralleled that of TD until 1972.

At that time a major systems study was unde taken ty EIno, with

a key role played 'cy the consulting firm 3coz, Allen, Ham.ilton

i Co. The study came down firmly in favor of complete centrali-

zation of essentially all tanking systems. Also as a result of

this study, the top management of the computer systems group

(at that tim.e consisting of old line tankers, m.uch as is TE's

management today) was replaced with younger people possessing

stronger DF tackgrounds. John Crean was hired to manage the

systems function and implem.ent the centralization plan. A numter

of other people were hired from outside the firm to m.anage parts

of the computer function under Mr. Crean, including Eric Sorenson

(Director of Systems Development), 3ot 3ydia (Director of Systens

Planning) and y.ike Taylor (Supervisor of Com.puter Cperat.ions )

.

The main recommendations of the 1972 study were ir.plem.ented

the following year. The miscellany of regional computers was

sold, and lEL: 360/20's were installed, one in each regional data

center. Starting in 197^. a- one-ty-one upgrading of regional

equipment to 370/115' s tegan, and is still in process. Each re-

gional computer has teen programmed to execute only one program -

the cheque sorting/DDA data capture routine. All the other sys-

tems that had teen implemented in the various regions v/ere either

eliminated or gathered together centrally for examination and

possitle systemi-wide implementation.

Meanwhile, the EI-.'S staff and lEln personnel were collatorat-

ing on the development of EIJS's on-line tanking system. As at TD,

the initial effort was directed at the savings accounts, and an
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on-lin9 savings system was up and running in n:id-1975. Unlike

TD, ENS developed their initial system based on the new 13ln

3cOC-series Financial Terminal hardware, together with IB^-'. 's

S?sA support network hardware and software. Thus BN3 is not

faced with a conversion from older equipment (eg, IBM 1970 terminals)

as is TD. _ New branches are being converted to the on-line

savings system directly from the pre-computer (essentially manual)

system, rather than via an intermediate batch computer phase.

At this time there are about 65O branches using the on-line savings

system, and usage is projected to reach 9C>^ of all branches by

the end of 197S. Certain outlying branches will probably never

go on-line, as the data transmission costs would far exceed the

benefits to be gained.

BNS's other core systems are its DDA system and its Scotia-

Flan Loans (consumer loans of numerous types) system. Both are

batch oriented, with processing driven by files of daily trans-

actions. The BjA system, is very sim.ilar to TD's, described

earlier. The input transaction files are captured in the regional

data centers, transmitted to the central comiputing facility (CC?)

and processed against the existing DDA master files. Batch reports

are transmitted back to each region and printed there, for dis-

tribution by courier to the various regional branches. There are

currently about 6cC branches using the DDA batch system. Addi-

tional branches are being added, but not very rapidly, for two

reasons. First, geographical location im.poses certain constraints

not encountered in on-line systems. In particular, there m^ust

be sufficient time between report printout at the regional data
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center and branch opening for a courier to deliver the reports.

In the case of some remote midwestern tranches, this requiremient

translates into a need for report printout cy, say, 3:00 AM, when

the earliest oossitle turnaround time (due to scheduling and

processing requirements at the central computer) has the report

printed by -s-: 00 AM. In such a case, the branch would not be

brought onto the system, but would remain "manual" until the on-

line DDA system is operational. Ihe other reason for not cring-

ing certain "feasible" branches (ie, branches for which the first

constraint is not binding) onto the batch DDA system, is courier

cost. Courier costs are becoming an increasingly important factor

in the overall cost of computerization. Of course, som.e courier

cost was incurred before any computers were used; hov/ever, data

entry and report delivery have increased these costs substantially

in the last few years. Although in a sense all the Canadian

chartered banks tend not to be very cost conscious (discussed

further in the next section), in fact rising courier costs are

a key justification for moving to on-line systems.

BNS's batch consumer loan accounting system is also slated

for going on-line, beginning in 1978. There are no particular

complicating factors in the current batch approach, as it is not

deemed crucial that daily updated reports be available, as in

the case of DBA. Nonetheless, loan accounting presents a con-

siderable volume of paper shuffling between the branch office and

the CC? for data capture purposes, which an on-line scheme will

eliminate. Cn-line loan accounting will also place the cost and

responsibility of accurate data capture directly in the source
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tranch, where it telongs, rather than in the CCF.

3NS also has a complir.ent of other 'catch systerriS run at

their CCF, including:

corporate loan accounting (underdevelopment)

head office accounting and corporate

forward budgeting (pro forma balance sheets and income

statem.ents)

corporate stock management

internal reconciliations.

Like TL and the other chartered banks, 5.%'3 takes part in the pay-

ment exchange system (automatic payments). Also, 5NS will have

a 3.VIFT term.inal in its head office when the SV/IFT network is

operational m North Am.erica.

There are some interesting features of 3N3 ' s systems func-

tion that sets it apart from that of TD. First of all, John

Crean is a strong believer in the advantages of formal planning,

in spite of the fact that the top corporate management of 3NS

are generally not plarjiing-oriented (some are even said to be

anti-planning, according to reports of 5M3 staff, Crean 's

planning orientation is manifested in, amiong other things, the

"Project Developm.ent "ethodology" - a set of guidelines for the

staged development of new projects. .Vhile not exactly a new idea,

it should be noted that, among the other subject firms, only

the Bank of Montreal indicated evidence of a development metho-

dology nearly as well articulated as oNS's. Along this same

dimension, 3NS has had a planning group functioning within the

Systems Department for three years, with a Director (3ob Sydia)

plus ten staff people. However, to date most of this group's activity





50

has not involved planning as such, but mostly aspects of

systems development control ( "tuning" of the Project Development

yiethodology , creation of standards, etc.) and user interfacing

(training for users of the on-line systems, dealing with special

systems requests, etc.).

A very strong felt need to control the growth, development,

and ongoing use of the BNS computer-based systems pervades the

thinking of Crean and his group. For example, design options

that involve requiring non-computer field personnel to be involved

with the systems equipment, even slightly, are generally not con-

sidered. As an argument to support his perspective, Crean points

out that at one time during the early testing of the IBV, 36CO

financial terminal equipment, BNS tried locating certain of the

3601 cluster ccntrol units within major branch banks. A t^/^pical

control unit would support the terminal equipment in four or

five medium-sized branches. Theoretically all that had to be

done with these controllers was to have someone turn them on and

off at appropriate times. However, during testing the controllers

occasionally crashed (they are, of course, just specialized pro-

cessors, and 30 are susceptable to software failure), and required

human intervention to restart. P.estarting involved interpreting

the cause of failure, which was transmitted to the user/operator

via a hexidecimal light display on the control unit panel. The

staff technicians tried to guide untrained personnel through the

restart steps over the telephone, but the apparent complexity of

the whole affair overwhelmed the nontechnical field personnel.

In the end, technicians had to fly from Toronto to iiorth Bay
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(atout ^00 miles) to restart the controller, acout a ten minute

procedure for a trained operator t As a result of this detacle,

Crean decided to "undistritute" the control units, remiving them

from the cranch tanks and placing groups of ^601' s in each regional

data center.

"//hile admitting that any one of such protlems could be

solved with proper training of user personnel or through other methods,

Crean telieves that their persistent occurrence presents a strong

case for keeping as much as possicle of the tank's hardv/are and

software in a small numter of geographical locations.

Crean 's penchant for control extends to the systems develop-

misnt and management tasks as well. He argues that

it is not at all clear who the end user actually is with regard

to most of BKS's computer-tased systems, so that the question of

providing more effective end user support is not really an issue.

The point is that, like the other subject firms in this study,

a large proportion of the effort of BKS ' s systems group has, and

is continuing to be directed into automation of operational,

transaction-oriented clerical tasks, with little time or money

left over to spend on "higher level" systems that are more directly

aimied at supporting decision making or other such managerial ac-

tivities. Thus, in a sense 5K3 is climibing Nolan's growth curve

faster in term.s of technical expertise than in terms of user/

effectiveness orientation. This com^ment will be amplified further

in the next section.

ENS, like ID, has developed a close working relationship

with IBi.'. Canada over the last few years. They are completely
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an "IBM shop" now, and do not foresee any change in that state

in the near future. Like TD, the 3NS systerr.s staff has cooperated

with ISy. specialists in the development of banking oriented soft-

ware, specifically the COLES database/data communication trans-

action processing system.. IBM's service record

is viewed as excellent by Crean and his staff. In their eyes,

no other vendor can begin to match IBTil's ability to support their

systems and equipment.

ENS, according to rlric Sorenson, is a firm believer in

buying packaged, pre-designed soft'ware packages and modifying

them for in-house use. However, he pointed out that they have

occasionally tried too hard to follow this strategy. For example,

they acquired a mortgage accounting and reporting system^ from

a life insurance company for a few thousand dollars, but ended

up spending over one million to modify it for their own purposes.

However, Sorenson did admit that this case was an anomialy, and

that they have often saved money by buying packages. He said

that over 6or- of their software systems are m.odifications of pro-

grams acquired outside the bank.

D. The Bank of iviontreal

The Bank of L.ontreal is the largest of the four firms in-

volved in this study. Currently its depositor and other assets

total $27.5 billion. B of M has about 800 branches across the country,

with its corporate head office in Montreal. The main offices

of the data processing staff are split between Montreal and

Toronto, with the Lr headquarters being in Montreal but the CC?
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in Toronto. 3 of "'.

' s data processing operation is particularly

interesting, partly 'cecause of its unusual history of develop

ment and partly cecause it coir.cines sorr.e unusually advanced fea-

tures with other surprisingly primitive ones.

.Vhile the Canadian chartered tanks are a close, "clutty"

group, 3 of ".". is perhaps the closest thing to a tlack sheep in

this farr.ily. In terms of innovation, new techniques, new ways

of doing things, most of the tanks are followers; 3 of v. is often

a leader. Leaders and innovators have a greater propensity for

falling on their faces however, and B of '.'. is no exception. Their

approach to automating tank operations over the past ten years

is a perfect example of this, and is a classic illustration of

the dark side of the "total systems approach".

Prior to 1966, B of M's com.puter-tased systems were very

pririitive, sm.all, regionally organized, and uncoordinated - much

like the other tanks at that time. In that year, the fledgling

systems group, v;hich up to that tim.e had followed the standard

path of regional, stand-alone systems development similar to

toth T3 and Bi.'S, cam^e under the direction of .v.r. James MacDougall.

y.r. y.cDougall , as it happened, was a forceful, dynamic leader and

a very powerful figure in the 5 of M managemient ranks. He also

v/as a firm teliever in the "total system.s approach", so popular

in computing and m.anagement science circles at that time.

y.cBougall ' s expressed goal was to tuild and im.plement a total

cn-lir.e real-tim.e inform.ation system for the tank. The idea was

to put ^ust atout everything in sight "on the computer", and to

tuild all of the key operational systems (DDA, savings accounts,
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loans, intra-cranch transfers, etc.) as on-line access/on-line

update ( ie , "on-line real-time") systeir.s. Furthermore, this

grand scheme was to te designed, tuilt and implemented as one

gigantic system:. V/hile today informiation system designers are

fully aware of the extremely lov/ likelihood of success faced

cy this kind of approach, ten years ago the total systems appraoch

was the most magical catch-phrase of all. People's fascination

with this concept, especially v.-hen strongly espoused 'c-j a recog-

nised r.anagem.ent leader, quickly took hold. 3 of :.: "cegan a tre-

mxendously amtitious plan to fully com.puterize essentially all

of its cranches v/ithin a four year period. The project was referred

to as "mech", short for m.schanization (something of a misnom.er).

The tale that followed is one that has teen told tefore.^ ''

A huge development team, was assemibled (with consideratle hirins"

from, the U.'<. and Europe, where tank system.s are more highly

developed than in "lorth .America) and cegan work on what was en-

visioned to te one gigantic, all-singing all-dancing software system.

>/ithout going into great detail, the inevitatle occurred: initial

phases were not com.pleted on time. To save tim.e, testing was re-

duced (in some cases completely eliminated). Work proceeded on

later phases that depended on the completion and integrity of

earlier phases. Delivery dates were put tack, first ty three m;onths,

then six m.onths more, and finally a total of 13 months. All this

time the pressure exerted ty y.cDougall on the development team,

grev,'. Turnover rose rapidly, exacerbating the protlem. The develop-

m.ent tudget had long since teen thrown out, leading to grov/ing

skepticism, and disbelief on the part of corporate management.
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Eventually, without ever achieving an acceptable level of opera-

tion of any "inech" subsystem, the entire project was halted.

.Vith much wailing and teeth-gnashing, the DF group was completely

reorganized. :.:cDougall was shifted to a riiScD function, and

Tom Marker took over as V.?. Information Systems, y.any members

of the "mech" development team were released, and the remaining

staff were totally reorganized. As discussed below, the new

DF staff organization is rather unique, and strongly reflects the

lessons learned during the "mech" experience.

The "mech" project was not completely scrapped, but rather

scaled way back to a manageable size, re-budgeted, planned more

carefully, and continued. Unfortunately, m^any earlier decisions

m.ade during the "total systems" phase are impacting the develop-

m.ent work today. For example, it was decided by I.'.acDougall years

ago to commiit the "miech" systemi to 13^. 2970 banking termiinals.

However, the "off-the-shelf" m.odel 2970 was deemed not suitable,

and I5I.i was contracted to produce a specialized version just for

3 of A. ever 2CC0 of these special termiinals have been purchased.

These terminals are not "intelligent", as are the new I3I\''i 3^00

devices, and by today's standards are quite limited. They also require

specialized teleprocessing support facilities (eg, they are not

compatable with miodern protocols such as SLLG ) . However, because

of their special tailoring to 3 of I-: ' s specifications, their

salvage value is nearly zero today. The fallacy of sunk costs

notwithstanding, 3 of M ' s systems developm;ent group is now con-

strained to employ these term.inals in whatever new banking systems

they design, so the bank may obtain som^e payback for their in-
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vestment in hardware. Also, they are effectively required to

continue using older software in support of these devices. For

instance, the 12l<. 3asic Direct Access r.lethod (3DAiv\) is in use to

provide file accesses for the present on-line network; the more

sophisticated C0L33 cannot be used since it is not compatable

with their special terminals.

After the reorranization of the "mech" project in 1973,

the development effort was directed towards the demand deposit account-

ing (DDA) component. All the work that had ceen accomplished

to that time on the other components (savings accounting, loans,

mortgages, general ledger, etc.) was placed "on the shelf", for

possible future use. The DDA system finally became operational in

January 1975. and branches were placed on-line beginning in 1976.

At this time over ^00 branches are on the DDA system, with a cur-

rent conversion rate of about 6 branches per week.

A maximumi of about 65O branches (over 20C0 workstations) are expected

to be operational by the end of 1977.

Supporting the DDA and the other batch systems are three

370/165 computers in the Toronto CCF. One of these machines is

dedicated to 3 of iV. ' s charge card inquiry and processing system

(3 of I', is the sole bank supporting a Canadian version of Piaster

Charge - all the others support either their own card or else

some other international card, principally Bank^m-ericard) . A

second 168 is used for daytime batch, testing, and development

work. The third supports the DDA network during daytim.e hours,

using" an extensively miOdified form of the I3K package CICS

("Customer Inform.ation Control System") - a popular data base/
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data communications package. However, peak transaction rates

on the network are currently approaching the saturation level of

60 per second, and consequently plans are underway to add a fourth

l63 to meet the demand. The saturation problem is only partly

CPU saturation, however; channel l/O activity to the on-line data

tase is also nearing saturation. Addition of another com-

Duter will create some technical problems, since both m.achines

will have to share the sam.e central files. Primarily for this

reason, Marker and his staff are examining the possibility of

splitting the present DDA database and setting up a second com-

puter center, probably in the western part of the country. Besides

providing the capability of coping with the peak transaction rate,

this approach would provide some valuable security-related fea-

tures as well. However, it would entail a miajor increase in

proclem.s of com.plexity and operational control just at a time

when these factors are finally being mastered. For this reason

the suggestion has met considerable scepticism to date from 5 of K

top management. Other technical solutions that would not require

a second CCF are available also, but these generally fail to

orovide the same security benefits. It is also important to note

that, durins: i.:acDougall ' s tenure, his prestige and powerful per-

sonality were sufficient to obtain top management approval for

just about any scheme he desirec, especially since they had not

yet been "burned". Today the leadership of the DP function is

m.ore shared than it was under [..acDougall , and miajor decisions are

no longer miade unilaterally. Top management is also much more

aware of what the DP people are up to and have a better grasp of
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the rough feasicility of DF plans. Innovation, while certainly

not dead, is teing assessed much more carefully today than in the

past.

Cut of the "mech" ashes has risen a fairly sophisticated

approach to the control of system development activities. The

new systems development organization, shown in Figure IIl-l, centers

around four control groups. Architechture 'j; Design, headed ty

Brian Broad, serves the dual role of creating the troad outlines

for new 3? systems and interfacing zhe entire range of DP acti-

vities with the user comjnunity within the "canl-c. This is intended

to insure a responsiveness to user rea.uiremients and, to some

extent, "user-driven" systems design.

Control Services (CS) forms the heart of the systems

development organization. CS staff coordinate design and develop-

ment work through the Systems Design and Development (3D3:D) grouiD,

and coordinate programming activities through the Software group.

A variety of project control and scheduling techniques - including

both pert/cost and Critical
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Path (updated v/eekly) - are used cy the CS group. This group

schedules formal weekly review so-oslon^ for all systems under

active developn-.ent . Detailed costing studies are also carried

out cy CS staff specialists in cost assessment.

Once a system has 'zeen designed and programmed, control

for its testing and implementation phases passes to the Systems

Test (ST) and later to User Acceptance Test (UAT) departments,

as shown below. It is argued that, by having conxrol over testing

and user im.pl ementat ion under a separate group from that of de-

sign and development, there is less chance of having "cad" systems

put into production use; uncoupling of testing from develonm.ent

serves a "checks and balances" purpose.

Brian Broad has pointed out that this thoroughgoing ap-

proach to s^/'stemiS developm^ent control adds about 3Cf. overhead to

the straight development task, but he feels that it is worth every penny

and m.ore .to avo_id costly disasters such as "mech"

.

ideas

--V





60

Undoubtedly, this tight control on nev/ systems has come

primarily as a conservative tacklash to the earlier "mech" pro-

blems, and is not necessarily indicative of innovations in the

field of project planning and control. In particular, despite

the attention being given to "doing things right the first time"

today, newer techniques for improving the quality of software

such as structured design, structured programming, and HIFO are

not being used, although they are under study. ":.':ech" has had

a lasting impact on the role of the comiputer at ^ of ?.1, and it may be

some timie before this firm, takes the lead in banking system.s

innovation again.

E. The Caisse Fooulaire Desjardins

The final subject organization in this study is the Caisse

ropulaire Desjardins (CPD) of Quebec. It's organization is quite un-

like the other three banks, and requires som^e background explana-

tion.

First of all, the name: Alphonse Desjardins was a legis-

lative journalist in Quebec around I89O. He became interested

in the financial plight of the poor, especially their difficulties

in obtaining credit from^ capitalist organizations. Desjardins'

study led him. to the conclusion that such people could only re-

solve their problem^s by collective action - by joining together

to establish savings and credit institutions of which they would

be both owners and users. His creation was based on the U.S.

mutual savings bank model, .vith some significant differences to

meet the social and cultural requirements of rural Quebec. The
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first Caisse was estatlished under his direction in 1900 in Levis,

a small to'/m near Quecec City. Levis eventually tecame the

formal headquarters of the Caisse Fopulaire "y.ovement", as it is

called in Quetec, and remains so today (even though most of the

central operations are cased in Iv'iontreal).

Today there are over 1200 individual Caisses in the Fed-

eration, and over 70fc (I) of French-speaking Quebecois are members

(over three m.illion accounts). Zach Caisse provides a variety

of account types to its custom.ers, including the equivalent of

"true savings" accounts, and savings accounts with chequins" pri-

viled^es similar to the recently developed U.S. "NOW" accounts.

Caisses provide mortgage, personal and other types of loans (al-

though few loans to larger, private organizations). Federa-

tion assets total over five billion dollars today tout 60>^ of

these assets are in the form of outstanding loans, the rest are

invested in Quebec and Canada bonds.

.'/hile som.e of the above figures indicate that the Federa-

tion de Caisse Fopulaires is not an insignificant operation, still

it com.es as som.ethinff of a surprise that a provincial cooperative

credit union should have perhaps the most sophisticated and well

run data processing operation of all Canadian banking organiza-

tions - certainly of those included in this studyl

The organizational structure of the Federation of Caisse

Fopulaires is a straightforward three-level hierarchy, with the

Federation headquarters ax the top, so-called .-egional Unions in

the middle (there are 10 such regions) and the individual Caisses

at the bottom.. The key difference between this organization and
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that of the chartered tanks concerns reporting relationships.

The individual Caisses are voluntary T.en'cers of -he Federation,

and do not think of themselves as tranches of a tank (in fact,

the use of the French equivalent to "tranch" is tatoo). Policy

decisions are r.ade through a group of committees consisting ori-

marily of Caisse managers. The usual information/decision flow

of typical corporaxions has teen turned on its head, as illustrated

in Figure III-2:

miormation^ f'--'^~\ de

(ovu.) \ y

z' A^^
cisions decisions/l^L^Li!^ information

\

/
/ \

1^ \ --,9 £

\

CONVENTIONAL CAISSE PGFULAIRES

Figure III-2

In practical terms, officers and staff at the .-.egional and

Federation headquarters have a significantly different outlook

on what they are doing and for whom they are doing it, as com-

pared to the chartered tanks. in particular, the information

systems staff are mors strongly user-and service-oriented than

are their counterparts in the other tanks. This does not mean,

however, that every whim of the 1200 Caisse managers is quickly

accor.m.odated. In fact, just the opposite may te true. Proposals

for new system^s or changes to existing system.s from Caisse managers

or officers at the .regional unions or the Federation Headquarters

are thoroughly scrutinised xo insure that they are appropriate

for all Caisses. Failing this, the request will protatly te
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turned down, on the grounds that it would not ce universally bene-

ficial. At this point, an individual Caisse manager has the

recognised option of choosing to implement his suggestion uni-

laterally. This choice has, in fact, teen made on a few past occa-

sions. However, the credibility of the central DF group is

very high - they are seen as respected professionals within the

Caisse Fopulaire Federation. It has been uncommon for Caisse

personnel to "overrule" their judgment to any significant extent.

Because of this emphasis on meeting user needs, the 2F

function at the GPD is organized somewhat differently than the

other banks (more like 3 of [*i than TD or Bf'iS). iv.ost systems work

originates with, or enters the group, via the End User Depart-

ment, headed by r.!r. Andre Bejais. The major function of this

department is interfacing users and DF , and includes tasks such as

user training and education, "marketing" DP services (note: no

Caisse is required to take part in any DP system., or to use any

reports; those who do so act voluntarily, to better m.eet their

own goals), implem.entation of new computer-based systems, adminis-

tration of the chargeout schem^e, and generally attending to user

problem.s. The Snd User Departm.ent is viewed as the m.ost im:portant

department within the system.s group, according to both Bejais

(who has only headed this department for a few weeks) and also

the other departr.ent m.anagers. Of over l30 DP staff, nearly 50

work in this department.

Except for this department, the functional organization

of the DP group is ordinary. There are separate groups doing new

system.s developm.ent work, operations work, and "Operations Technical
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Support". The latter group primarily perform minor software fixes

and other kinds of systems maintenance work; major changes to

existing systems are handled ty the Systems Development group.

In organization chart terms, the £nd User department is "eaual"

to the other three, tut in practice it is "first among eauals",

especially in terms of shaping the croad outlines of new system.s

design and imiplementation ( see Figure III-3).

Systems
Develooment

Director of DP

End User
Department

Operations
Technical
Support

J
End User Populations

I ^1

1/

Operations
j

Departm.ent
I

Computing
Facility^

Figure III-3

The Caisse Populaire has no actual DP planning group as

such. Apparently planning and general DP policy issues are handled

"cy an advisory com.mittee of about 10 Caisse managers fromi the

largest Gaisses t02:ether with the DP decartment managers. In

fact, Mr. Bejais and the other DP managers indicated that very little

formal planning of anything over one year into the future has

zeen done to date. One of their goals for 1977 is to establish

a formal planning function, with initially two or three full-

time staff, to report to Bejais.

The Caisse Populaire '3 in-house computer facility actually
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only fceean in January of 197^« Up to that point 1^¥. had teen

contracted to handle all computer functions through their Mon-

treal data center. In I969, I3.Vi developed the first major Caisse

application system, an on-line system for handling- savings and

savings/chequing accounts for the major Caisses in the iv'.ontreal

and Quetec City area. This system was im.plem.ented on a few

Caisses in 1970, and m.ore were added over the next three years.

It used older 2970 hard-wired terminal hardware and a central

360/65 computer. interestingly, lim was originally contracted

to develop toth the on-line system (for the major Caisses) and a

catch processing system that would handle deposit accounting for

most of the smaller Caisses. The batch system was developed in

parallel with the on-line system, cut never imiplem.ented; the

latter worked well, was popular, and also tecame something of a

prestige symbol . .'/hat self-respecting Caisse manager wanted to

settle for the inelegant catch technology when, for just pennies

more a m.onth , . . .

The original IB!.', software system was cased on their COLT

system. (Canadian on-Line Teller system), a predecessor to the

COLj.3 package discussed earlier. However it differed from, standard

COLT in certain ways, most notably that it was folio-oriented

rather than account-oriented. Since the Caisse Fopulaires are

organized on a co-operative basis, each individual using a Caisse

m.ust buy a m.embership (price: c2.00). l\o matter how m.any dif-

ferent accounts he m.ay arrange, in one or more Caisses, all of

his accounts are organized under one comimion "folio", with a cor-

responding com.mon identification num.ber. Thus the internal ac-
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countine is organized on a "customer" tasis rather than an account

'casis - the latter ceinf the pattern in all the other tanks.

At the present time the entire Federation contains over 3*2 Tiillion

folios - almost 8C of the Quetec adult population. The orig-

inal target for the ISIv.-operated on-line system was 500.000 folios,

which has long since teen met and surpassed.

The folio organization provides a numter of tenefits to

the Caisse DF operation. For example, planning is m.ade consid-

eratly easier since num/cer of folios is a fairly accurate surrogate

for data processing load, and this can te predicted for the

future quite accurately. In fact, capacity sizine: efforts

durine- the mosx recent computer acquisition were conducted direct-

ly in terms of folios: the upper limit was determined ty estimiating

Quetec population growth over the next ten years, and assuming,

simply, maxim.um numter of folios = Quetec population. Using a

folio organization has also made possicle certain com.puter-cased

services that would otherwise te difficult or imipossitle to im-

plement, such as the Inter-Caisse facility discussed telow. How-

ever, the folio organization has also come to restrict DF options

in other v/ays, especially with respect to decentralization, njhe

folio organization strongly implies a centralized computer facility*

more on this later.

In 197^, an 151.'. contract re-pricing led the Federation to

tring all of its IF activities in-house. They were atle to pur-

chase two 370/158 computers at very favoratle prices from an

insurance comipany. They also assem.tled an exceptionally well

trained staff in a short time. The strong French Canadian orien-





67

tation of the Federation, together with the scale and sophistica-

tion of their DF activities, give them the "pick of the crop"

of French-speaking computer systems analysts and programmers.

This, to2:ether with the Federation's propensity for hirins- top
6

quality staff, has provided them with an exceptionally tech-

nically competent DP group.

Currently then have three 370/153 machines. One is used

mostly for catch systems (payroll, tond accounting-, file backup,

personnel, statistical analysis for Caisses, etc.), and for new

system^ development and testing. The other two are toth dedicated

to operation of their on-line operations. cne of these handles

the network of 2970 terminals, the other handles the 36OO net-

work. CFD is converting Caisses from the formier to the latter

at the rate of atout four per week. Each system operates stand-alone

under the y.VS operating system, and they toth access a com.mon

shared disk datacase. There is som.e proclemi in terms of systemi

calance at this tim.e; in a tour of the computer room,, it was ob-

served that the 3cC0-network machine was visibly in the "wait"

state a sia-nif leant portion of the time. As miore Caisses are

converted to 36OC equipm.ent this unbalance will shift to the other

miachine. Operations m.anager r.'.arc-Andre Trembley pointed out that

they were willing to accept this under-utilization of computing

power as a reasonable price to pay for the security of having

the two networks on fully separated miachines: down-tim.e on one

has no effect on the other. In fact, up-tim.e on both m.achines

has been over 99f' so far, with a [v'iTBF of over two months - con-

siderably better than for the other banks.
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Their on-line tanking system itself is quite different

from those of the other tanks. In a sense, GPD took the total

systems ideas of 3 of i*., trimmed them tack somewhat ty eliminating

the less useful appendages, designed and tuilt their system upon

the solid tase provided ty the operational IBiv.-owned system^,

and did the whole thing carefully and well. The end result is a

well-integrated system, reasonatly modular and flexitle, all coded

in assemtler, quite efficient, and well received ty the Caisse

managers and their staff, .-ather than develop separate systems

and networks for savings, chequing, loans, general ledger, etc.

as have the other tanks, the CFD system performs all these func-

tions out of a single integrated set of programs, some on-line

and others tatch. In fact, although their on-line network is

m.odern and versatile, they actually do not keep their master file

of folio accounts on-line. Aather they do a conventional edit-

post procedure, keeping a static copy of the master file on-line

during the day, logging transactions against the static file, and

update the tape-held master at night in a regular tatch run (one

for each network). They are thus the only one of the four organ-

izations studied to tase their accounts recordkeeping systems on

a tape master file. However, they claim to have given up very

little in the way of flexitility for this, and have saved sut-

stantial monthly disk rental in return. Since they do not have

to load the entire contents of the m.aster file for on-line opera-

tions - a "skeleton file" is sufficient for daily transaction

logging - they can do without atout twenty (they estimate) ad-

ditional 3330 disk drives.
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Individual Gaisse manae-ers can select a variety of per-

iodic and aperiodic reports, each priced separately, to auement

standard use of the on-line system. A numter of other reports

are produced for the regional Unions and the Quetec Federation,

such as trial "calances and general ledger reports. The teller

terminals themselves can also te used to query the folios'

datatase directly.

As with the other sutject firms, CFD has developed little

of what is conventionally referred to as managemient inform.ation

systems. They have directed all their resources into developing

a high quality operations management and recordkeeping system,

cut little of this is oriented toward support of manae-erial de-

cision-making or planning. There are a few signs that they may

start moving toward v.IS developm.ent soon, hov/ever. .recently, Mr. Bejais

authorized purchase of a "mini TF/datafcase system/', as he des-

crited it, from the Computer Science group at Laval Universixy.

He said this packae-e will ce set up so that ad hoc reports may

ce quickly generated from, the various datatases as needed. Mr. Bejais

hoped this would help solve the problem of economically

satisfying the growing num.ter of special requests ceing received

froTi the unions and headquarters for such special processing.

They are also planning to establish a fev/ .-.JE and terminal links

to other parts of the province so that various inquiries and re-

port requests may te generated, submitted and answered locally.

They expect to name sm.all groups (2 to 5 people) of DF staff

grow up in each of the rcegional Union headquarters to service

special managerial DF needs. Mr. Bejais did not feel these local
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staffs would seriously compromise central control of the vital

systems, especially since, at least initially, all remote access

will te funnelled through "Tele-Laval", the TF/datatase package,

and hence can te monitored and controlled as closely as necessary.

Initially Tele-Laval would operate in the third 370/158, and would

not provide update facilities on the "live" databases, therety.main-

taining a high level of toth machine and database integrity

for the on-line network.

The Caisse Populaire Desjardins, like the other banks,

is very closely tied to 13?.": for new equipment and hardware/soft-

ware support. As iviarc-Andre Trem.bley pointed out, "who but IBM

would have a custom.er engineer available in Chicoutimi at thirty

minutes notice."

Although they have made som^e minor steps toward non-15M

peripherals for the sake of economizing in non-critical areas

(Memorex add-on core, for example) they have not seriously con-

sidered any significant alternatives that would conflict with

IBM's "view of the world", either in terms of hardware, systems

softv/are or network structures.

Mr. Bejais pointed out that they have not experienced any

problems with placing 3^01 controllers in certain Caisses (TD

Bank and BisS both have refrained from doing this, fearing pro-

blems of having banking staff deal with stalled controllers).

CFD has experienced no particular problems in this regard to date.
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However, as yet only Caisses in Iv,ontreal and Quebec City are on

the 3600 network. As additional conversions are made, their ex-

periences may dictate some changes to this policy. They are

using the programmat ility and floppy disk storage capability of

the 3601*3 to perform simple validity checking at the terminal.

Contemplated for development is terminal journaling, which would

represent a significant step toward off-loading the central ma-

chines, under this scheme, folio transactions would te held in

floppy disk edit files during the day. Folio inquiries would

require central database access plus local access, while updates

of the central files would be performed only once (or perhaps a

few) times per day from the edit file. According to Mr. Bejais, the

m^ain reason they might develop this kind of systemi would be to

avoid having to make a m.ajor upgrade in central computer power.

There would be no significant savings in teleprocessing costs

from such a scheme, and the fixed TP lines that would otherwise be

in place would probably not be altered.

The CPD have no plans to develop additional data centers

at this time (not counting the proposed hJE terminals mentioned

previously). Physical security is viewed as an important factor,

as with the other banks, and Mr. Bejais admitted that if they were

to lose all their current capacity they would have no recourse

( ie , their DP requirements are far too great to te able to

"borrow" slack computer time from other firms)* Nonetheless they

do not view that as a strong reason for distributing their cur-

rent processing operations to two or more centers. Another argument

Mr. Bejais sees in favor of centralization concerns the advant-
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ages of a central database. Their recently completed "Inter-

Caisse" facility allows Caisse memters to perform most of the

standard types of transactions on their folios from any Caisse,

regardless of which Caisse they actually belong to. '.vhile this

option may not seem very significant in usual banking contexts,

it must be remembered that the Caisses are like independent banks

under an association, not like branches of one large bank. The

development of the Inter-Caisse facility was complicated because

speical care had to be taken to avoid usurping individual Caisse

rights, and to maintain clear accounting of "who was doing what

to whom" for both informational and computer services billing

purposes. Once the facility had actually been designed and made

operational, a major implementation effort still was required to

convince as miany Caisses as possible that the system, would benefit

them without forcing themi to give up part of their independence.

Mr. Bejais indicated that the Inter-Caisse facility has now become

very popular, and nearly 90;i of the Caisses currently on the net-

work have opted xo take part. The credibility of the DP group

is at an all-time high as a result of this success. Bejais feels

that the Inter-Caisse facility would not have been feasible econo-

mically had the database of folios been split into two or more

data centers. This has strengthened his belief that centralization

is best for the CFD.

This concludes the description of the DP operations of the

subject firms in this study. While space does not permit more than a

relatively cursory examination of each firm, it is hoped that the

foregoing provides sufficent insight into the DP operations of these

firms to motivate the analysis and conclusions presented in the

followins: two sections.
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IV Analysis in Terms of r.ockart's Framework

It is appropriate at this point to re-state the two tasic

otjectives of this study:

(1) To examine empirically the nature of data pro-
cessing in certain Canadian tanking institutions, in
order to learn firsthand toth "what they are doing
today" and "what they are moving toward for the future";
to look for simiilarities and differences among the DF
practice of the four subject firms; and to seek to
identify and understand the im.portant forces that are
today, and miay tom.orrov/, impact these and simiilar
institutions in the area of data processing.

(2) To interpret that which was learned in (1) in the
contexts of two different conceptual models of DF
process and structure: ^ockart's Districuted Proces-
sing Framework, and Ijolan's Stage Hypothesis.

Section III of this report provides the empirical data

that m^ay te used in addressing the first of the atove otjectives.

In this section we pull much of this data together in a set of

key issues, and discuss these issues toth generally and speci-

fically for what they have to say at out the Rockart model. In

the following section we examine Nolan's model in light of the

information provided ty the study.

DF Control . In all four firms, the need to tetter control DF

operations and development was deemed vital. The systems

are large, with many "arms and legs", and each tank's atility to

function is closely tied to the proper functioning of its DF

operation. It is not very surprising that each DP Director lives

under ongoing pressure to insure his operation is "under control".

In two of the four firmis - 3uS and the Caisse Fopulaire -

the im.portance of control was clearly seen ty their top DF staff
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as the no St ir.portant factor in r.akins; DF design decisions. In

the oxher two firms tight control, while still important, v;as not

seen as nearly so crucial. These differences of opinion are

corne out in terms of the degree of centralization of the four

DF operations. The author's subjective ranking places CPD as most

centralized, followed fairly closely cy 5N3. 5 of f." is third, and

TD is least centralized. The conclusion is simply that there

exists a high correlation cetween felt need for DF operational

control and extent of DF centralization. What is more surpris-

ing is that, in the most centralized firms, this felt need for

control definitely dominated the other, m.ore "conventional" con-

siderations that most researchers and writers in this field

have held up as paramount (see Sections I and II).

The difficulty with this argum.ent lies in capturing the

meaning of "felt need for control" in some recognisacle and com-

parable fashion. While the importance of centralization to

control did emerge during the course of our interviews,

it generally did not come out in response to leading questions

such as "is control of DF operations im^portant?" , cut in a less

direct fashion. In order to effectively use "need for control"

as a determ.inant in the g/DC equation, a verifiable method for

measuring this attribute and coriparing it am.ong sim.ilar firmis

would 'ze required.

There is also a strong connection cetween the "need for

control" attricute and the stage of DF development.

This connection will ce elaborated in the next section.
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Cost . As discussed earlier, for many years cost has teen assumed

xo ce a crucial factor in favor of centralization. Grosch's

Law is a cost/performance argument with widely accepted validity.

Technological changes over the past few years have impacted this

argument tut are far from unseating it.

There is a fundamental, unstated assumption underlying

the "cost implies centralization" argument, namely, that cost is

itself an important concern. Now, standard economic theory argues

that, under perfect competition , cost-inefficient organizations

will, over the long run, te weeded out of an industry ty more

efficient entering firms. However, basic economics can also te

applied to the other extreme - the case of m.onopoly - and in this

case economic equilitrium occurs at a less-than-perfectly-eff i-

cient operating point. Under monopoly conditions, higher costs

relative to output are to ce expected; cost minimization does not

occur.

The tanking industry in Canada is notoriously non-com.pet-

itive. There are very great barriers to entry in the form, of

initial capitalization and attainm.ent of government charter (only

one new charter has been granted since 1952). The federal and

provincial tanking lobbies are among the most powerful. Also

there is a widely recognised "clubbiness" among the top managers

in the chartered banks, ilone of the major chartered banks have

failed to m.ake a profit since the second //orld /Var , and profits

have climibed quite steadily since that time. All in all, this

industry is quite close to the monopolistic end of the economic

spectrumi.
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The implications of this show up in various ways in the

data processing area. The general attitude of most of the tanking

DF officials is typified ty the comment of Eert Napier of TD Bank:

"if in dou'ct, cuy another l6S". In other words, the general

tendancy in these firm.s has teen to spend the extra money neces-

sary to avoid having to make potentially risky design decisions.

There has teen little budgetary pressure on the top DF people

to squeeze more performance out of a given level of funding.

The result is that DP design choices are generally dictated ty

factors other than cost.

Another way of viewing this situation is in terms of "or-

ganizational slack". This highly descriptive term was introduced

ty Gyert and Karch in their studies of organizations, "^ and refers

to the short-run difference tetween resources available to an

organization and the necessary payments to miaintain the organiza-

tion. Essentially, there is a fairly high level of organizational

slack within these tanks generally, and within their DF opera-

tions in particular. J.esource allocations are guided "cy consid-

erations other than cost minimization.

The net result of the atove is that, in firms such as

these where substantial organizational slack exists, it is not

so much a question of whether or not Grosch's Law is still valid,

cut rather whether the level of implied costs has any real effect

on the viacility of alternative DF system designs.

A different tut closely related issue concerns the level

of understanding of data processing that exists within the top

manager.ent ranks. The less that top m.anagement knows, or cares.
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atout the DF function, the less capable it is of challenging DF

spending and inefficiency. These firms are, ty and large, run

from the top ty "old line tankers" - ie , men who have risen through

the ranks of the organization and are troadly experienced in the

various line tanking functions ,. tut who generally know almost

nothing atout computers or data processing. V/hile they would

have a quite accurate understanding of what it would cost to

open a new branch, say, they have no inform.ed judgment as to whether

the DF shop really needs a fourth 370/158. .-.ecognising this,

they are generally content to leave such decisions in the hands

of their DF specialists. There are, however, limits to this

laissez-faire attitude, as exemplified ty the top management

"crackdown" at SliS five years ago which resulted in major staff,

managem.ent and technical changes there. It is worth noting,

however, that the cause of the 3NS crackdown was not top manage-

mient concern over DP costs, tut rather a growing concern over

lack of effective control and organization of the DP function.

In summary, then, C/DC cost considerations - the current

and future status of C-rosch's Law - is of little concern to firms

with considerable organizational slack, especially if that is

compounded with a "DF- ignorant" top management group.

Vendor Influence . Perhaps the least satisfying feature of the

literature on C/DC and distributed processing is its inherent

rational, objective flavor. Occasionally a few words are included

about such inherently non-rational (probably non-objective would

be a better description) aspects as "political considerations",

but the focus is almost always on costs, service levels, effici-

ency, etc.
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One such non-rational factor in the present context is

vendor influence. Now, it is very apparent that 13?.'. strongly

dominates the market for computer tanking systems in Canada.

All the major chartered tanks, and most of the smaller tanks

and- near-tanks are 131.= customers. -Vhen asked atout I5fv' dominance

in the industry, some of the DP m.anagers pointed out that they

were using non-lSK add-on memiory, or perhaps even a non-I3I.i sm.all

regional computer. However, it is atundantly clear that other

vendors really do not have much of a chance against Iclh here.

It is generally recognised that I3a has a trem.endous

stake in the continued acceptance of centralized com.puter systemis.

Throughout the past twenty years of its history, it has teen very

(2.

)

slow to adopt distrituted or decentralized approaches. Since

so m.uch of its revenue com.es from the large computer market, this

attitude is not very surprising. Today however the general move-

m.ent away from full centralization has grown to the point that,

like it or not, I3yi has had to get into the opening markets.

Kany of its various efforts in this direction have teen comtined

together and coordinated under the umtrella of 3i\A: Systems

Network Architecture. The central tenet of the SNA philosophy

is the notion of a hierarchical network, with a large central

computer guiding, directing and controlling the overall activities

of the network. .Vith 3i\'A IBK has managed to join, if not lead,

the parade toward decentralization and distrituted processing

without giving up its long-held attachment to large central com.-

Duters

.
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The really important effect of vendor influence of which

we speak here is not of the "you ought to tuy IBivi equipment"

variety, tut rather the miuch suttler and farther-reaching "this

(SNA) is what a distributed network ought to look like". For

example, if I3K had come out in favor of, say, ring- type networks

of m.edium-scale processors over the last few years, there is little

doutt that som^e , if not all, these tanks would have 370/1^8 's in

four or five centers across Canada, linked together in a ring

perhaps providing much greater levels of security and load tal-

ancing than can a hierarchical system. If the commitment of these

firm.s to iZIv's syster.s world view has teen made consciously,

well and good. Unfortunately, in a market so much dominated ty

this one vendor as is the Canadian tanking industry, it is quite

conceivatle that they have, in a sense, let IBiv'. do their thinking

for them, and camie to adopt IBivi * s approach ty default. This is

what is meant by vendor influence, and at least in the present case

it is a m.ajor determinant of each firm. 's posture toward dis-

trituted processing. It should, therefore, occur as a variable

in models that attem.pt to explain or determine such posture.

History . The conceptualization and design of nontrivial computer-

based system.s does not occur in a vacuum. Cf the m.any factors

that influence this process, one of the most important is the

skill and knowleds-e base that has teen estatlished within individ-

ual systems staff mem.ters, and within the systems design group

generally, as a result of previous work experience. A natural

human tendency exists to try to orient new work in such a way

that this well of knowledge can te m.ost directly trought to tear;
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and, on the other hand, to try to avoid the higher risk and effort

level that is involved in strayins: too far afield from past

areas of expertise.

One aspect of this has been incorporated into Rockart's factor

tacle: current centralization (or decentralization) of data pro-

cessing is presumed to strongly imply centralization (or decentral-

ization) of new application systems or LAGs. .Vhat we are saying

here, though, is slightly different. As well as considering the

current orientation of DF within a firm, one musx also consider

the "mental history" of DF practice in the minds of the Individ"

uals involved. In many cases these will te essentially the sam.e

.

It is o^uite conceivatle, though, that they might not te - for

example, following a major staff change such as occurred at the

Eank of y.ontreal in 1973'

It might ce argued that "current orientation" exerts a

normative force on the design process, while "mental history"

does not. This is too simplistic a view, however. The opportunity

for a design team to play upon strengths of skill and knowledge

surely is a normative determinant. The proclem (as always) is

one of trade-offs: eg, "if we design this application in a dis-

tributed fashion, it will protacly cost less to operate and will

m^eet the users' needs better, but we will be on shakier ground

both technically and in terms of implementation than if we were

to go with a centralized system."

Fhysical Security . There is a rapidly escalating concern in DF

circles today over security issues of all kinds, ranging from

inadvert nt data base loss of integrity to malicious operating
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system penetration. 3ecause of their fund handling capacity,

tanks are particularly concerned. However, in all four firms

studied, physical security of computers and related equipment was

in fact the most prominent of all security/integrity/reliability

matters

.

The fact that hardware, software, and systems staff are

all quite highly centralized in each firm reduced concern over

malicious activities ty in-house staff. Since all the key eauip-

ment and staff are located in close proximity, there is less

chance of one or a few staff undertaking to com.promise any of the

computer-tased systems without teing detected. Furthermore,

none of the tanks has a great proliferation of different files

or data tases. A large proportion of computer-related activity

centers on a small numter of files (DDA, Savings, and loan files).

Because these are so important, and also few in numter, it is

feasible for each firm, to carefully tack up each file and main-

tain a full ongoing transaction log; therety reducing the risk

of data loss through system malfunction (eg, accidental erasure)

or external accident (eg, disk head crash). Finally, although

each tank operates hundreds of on-line teller terminals, these

are passive terminals only - ie, they cannot te used to access

programs or unauthorized data. They can, of course, te used in-

correctly, such as entering the wrong amount for a deposited

cheque. However this is no different from pre-computer paper-

v/ork errors, and can te traced tack through the paperwork system

for reconciliation. iut each firmi has only a few active ports

into its computer system, such as TSO terminals or r.JE stations.
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These are the sensitive points from the viewpoint of computer

abuse

.

Thus we see that these security factors tend to encourage

centralization, since they are perceived to te more controllatle

under a centralized organization. However, they are also per-

ceived to te of secondary importance in these firms relative to

physical security. The real nightmare that these managers share

is that of a terrorist group taking over and destroying their

computer center, of an earthquake or some such major natural

disaster, or possicly of a Bell telephone strike. iVhile arguably

unlikely these are the kinds of security problems they are really

concerned about. And these concerns, unlike those m.entioned

earlier, tend to encourage decentralization of their com.puter-

tased systemiS. All four tanks are currently exploring the pos-

sitility of miultiple m.ajor data centers, and in all cases the key

reason given was to prom.ote better physical security and backup

alternatives in the face of a major disaster at one center.

The moral then is that, at least in organizations such

as these banks, need for physical DP security tends to drive to-

v/ards decentralization, while concern for security of software,

access, development and testing, etc. drives toward centraliza-

tion. The net effect will depend on which need is perceived to

be greater.

Geography . The literature on computer networks usually implicitly

assumes a user population that is reasonably diffused over

the geographical area that the proposed network is to serve. In

such cases, most of the com.mon network structures - hierarchical.





83

rin£, multi-star, etc. - are equally suitable in terir.s of ser-

vicing the population without incurring undue communications

line charges. However the Canadian population generally, which

is, roughly speaking, "he user population for each major chartered

cank, is far from evenly diffused throughout the country (see

Fieure IV-1).

/
\

:anada
/

"natural"
subdivisions

,/

/ \ shading indicates
population density"

Vancouver/ Calgary/ /

area- Edmonton
area

^ Kegina/
\ winnepeg

area

- Marat imes
area

Figure IV-1
\ y

Toronto/
Ottawa/Montreal

area

The user population is seen to ce strung out across the cottom

portion of the country. The implications of this are twofold.

First, regionalization of the user population follows otvious

natural groupings; Vancouver, Galgary/Zdmonton, ?.egina/v/innipeg,

Ottawa, Toronto, j'ontreal, y.aritimes. Each chartered "cank has

in facx estaclished regional data centers in each of these areas,

although the functions performed cy a typical data center varies

among the tanks ( 5NS uses them for cheque processing, and remote
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data entry and printing, 3 of I. primarily for concentration of

asynchronous messages from local teller terminals, TD for a com-

tinatisn of the atove).

The second implication concerns network structure. Since

the different data center regions are geographically collinear

and span the entire country, ring-type or general topological

networks make little economiic sense, tecause the redundant com.-

munications lines they would require would te so expensive. A

simple hierarchy (as they all have now), or possicly a multi-star

arrangement with two or three major data centers (as they are all

considering for the future) seem naturally most appropriate in

this geographical context. The point to te made is that the

geographical arrangement of the user population may be a relevant

variatle (or, m.ore accurately, constraint) in guiding decentral-

ization and distritution decisions, and is a variatle that is

often not explicitly considered in the literature on this sutject.

ADTDlic at ion-User Segmentation . What is the appropriate unit of

analysis in the centralization/decentralization decision protlem?

r.ockart argues convincingly that, in most cases, this ought to

te the LAG/organizational sutunit, tut that in certain types of well-

defined, easily standardized cases (such as payroll) it makes

sense to take the unit of analysis as the LAG (across the entire

organization)

.

in trying to apply this thinking to the Canadian tanks,

certain coriplications arise. For one thing, each of the three

chartered tanks has an "official" profit center structure, or-

ganized on a regional tasis. However, in fact these sut-units
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are profit centers in name only (perhaps because a profit center form

of organization is viewed as more "sophisticated"), and in

terms of controllable variables actually function as cost centers.

Regional managers try to meet performance expectations at minimum

cost using the resources provided to him cy the corporate head-

quarters. These regional managers do not have anything approaching

the independence of action that a "real" profit center manager

would have. In particular, with the excepxion of the Crj, they

do not have "he alternative of obtaining 2? services from al-

ternaxive sources if xhey are unhappy with the central DF group.

In this sense, therefore, the LAG/subunit is probably a less

appropriate unit of analysis for C/DC decisions in these banks

than is the LAG alone. The nominal form of organizational struc-

ture (profit centers) is quite misleading here.

There is another related consideration that we might call

the "end-user identification problem". An important assumption

underlying the .'.ockart framework and much of the other literature

in this area is that the end users of a particular system under

study are (a) clearly identified ("we're designing this system

for the personnel department of XYZ Division...") and (b) clearly

represented ("...and if we do a poor job, the manager of that de-

partment will be on our doorstep"). In the Canadian banking con-

text, i~ is the case that, for some of the m.ost important com-

puxer-based systems, neither of these assumptions is met. For

instance, if IliS did not have computerized DLX, Savings and Con-

sumer loans systems they could throw away 2-2 of their three

370/153 's. Yet none of these systems has a recognised "client"
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in that organization, outside of the computer systems department.

As John Crean put it, "notody 'o'<vns' DDA". Now, it might ce

argued that the real end user of, say, the DDA system is the

floor teller who uses the terminal (of whom there are thousands

in BNS); or perhaps the head tellers, or tranch managers; or even

the tanking customer. Since DDA is really a tedrock-like trans-

action processing system., it is rather futile to try to say ex-

actly who the end user is. Furthermore, since the end user group

is so difficult to identify, it's not surprising that there is

no one individual or committee to take user responsibility for

the system..

Because of its co-operative structure, CFD is a somewhat

different case. Caisse m.anagers are effective end users, since

they see the Caisse Fopulaire computer systems group as providing

a service at a fair price, and since they have the option of

not partaking of that service if it does not m.eet their needs.

They are also represented, in the form of the End User department

within the CFD Systems Group. As a result there is a quite

different attitude present am.ong the CFD systems people. They

have a fairly clear, "up front" picture of who the end users are,

and who their representatives are, and as a result end-user needs

are cetter factored into the design of their system.s.

Tn cases like 3NS where end users are not clearly recog-

nised or represented, there is a strong tendency to develop

centralized systems. Decentralization usually follows user de-

mands for m.ore effective systems service. If that demand is
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not pi'esent, or is present tut not given expression, most sys-

tems staffs will tend to design and cuild centralized systems.

Furthermore, even if it has teen decided that a particular LAG

ought to te decentralized (for other reasons), the chances of

failure are undoubtedly higher when the end user clientele is

poorly identified and/or represented. This factor ought, there-

fore, to te carefully considered in the G/DC decision process.

Bandwagon Zlffects . We pointed out in Section ill the generally

conservative cias of top management groups in the Canadian tanking

industry. ESLCh of these firms is usually very hesitant to te the

first to adopt new methods. However, once one tank has committed

itself to some new way of doing tusiness - especially if the

change is "consumer-visitle" - the other tanks are usually quick

xo follov/ with similar steps of their o'ati. Examples include the

fact that all five chartered tanks developed on-line tanking

systems within a two-year period, and that all five adopted money

cards v/ithin a l4-m.onth period. The Caisse Fopulaire is not so

closely in step, and has teen well out in fromt with certain me-

thods (witness its integrated on-line tanking system) tut tehind,

or not interested, in others (CFD has no money card, and plans

none )

.

In short, the chartered tanks tend to te a closed group,

inward-looking and somewhat competitive among themselves, tut

far from quick to test out new ideas. This fact acts like a

"soft" constraint on the range of designs considered for new DP

systems in any one tank. That is, particular unconventional

approaches are implicitly considered riskier, and therefore less
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likely to ce adopted, if they have not ceen implemented in any

other tanks (Canadian tanks, that is; there seems to te only a

very weak connection to u.S. or European tanking experience).

On the other hand, simply the announcement of some new scheme

in one tank may very well set the others off in pursuit, if in-

deed they were not already aware of the coming announcement via

the tanking grapevine. This phenomenon was clearly illustrated

in the recent developm.ent of Automatic Teller [.machines (ATr/.s)

cy 3N3. Although their introduction of ATXs came as a surprise

to the other tanks, within six months ID and the Aoyal 3ank had

operational ATXs of their own.

A natural consideration at this point is the role of form.al

planning- in these firms. Surely an organization with a comipetent

planning group would not continually operate in a "react" mode

as descrited here. .veil, the fact is that these tanks (the three

sutject chartered tanks) not only do not have corporate planning

functions, tut at least in two cases actively oppose formal plan-

ning. Their tasic argument is simple: "we've always done

well without planning, so why start? Furthermore, you can't really

plan in the tanking tusiness anyway, since so many key variatles -

the economy, interest rates, exchange votes - are highly uncer-

tain." This discovery came as som.ething of a surprise during

the interviews, especially since the DF groups in each tank had

a functional planning sut -group. xn practice however it turned

out that m^ost of the work done ty these planning groups was not

planning at all, tut rather tending to imimediate or short-run

concerns

.
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To summarize this point, then, an important determinant

of general adoption of new comiputer-tased techniques in this in-

dustry is the willingness of at least one firm to try them out.

This is then a kind of unstable situation: if one tank makes a

significant innovation, the chances are high that all will follow,

tut without the "trigger", nothing happens. It is fairly easy

to identify the trigger tanks, too, on the tasis of past perform-

ance. The Bank of I'^ontreal plays this role m.ost often, and BNS

somewhat less often. The other chartered tanks tend to ce the

followers. These triggering and candwagon effects, while per-

haps not as decisive as some of the previously mentioned forces,

undoubtedly play a role in shaping data processing innovations

in the tanking community.

Summary . We have addressed seven broad issues that were determined

to be of central importance on the basis of observations and inter-

views with DP personnel in the Canadian banks: Control, Vendor

Influence, History, Geography, Application-User Segmentation, and

Bandwagon Effects. Each issue involves one or more aspects of the

general centralization/decentralization decision problem that are

missing, to varying degrees, from the current form of the nockart

Framework. Some of the issues are specific to the Canadian banking

industry (eg. Geography), while others are of universal importance

(eg. Vendor Influence). It is hoped that the validity and managerial

usefulness of the Rockart Framework may be enhanced by "squaring"

it with these issues in the future.
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y Analysis in Terms of Nolan's Stage Kyoothesis

In the previous section we examined a variety of issues

related to .-.ockart's Framework that arose from the data gathered

during this study. At this point v/e shall assess Nolan's model-

the so-called Stage Hypothesis - in a similar fashion. The

empirical and conceptual arguments underlying Nolan's model of

DF growth and change were presented and discussed generally in

Section II -D.2.

The intent of our analysis here is to assess the strengths

and weaknesses of Nolan's model as a device for descriting and

predicting the DP growth and change patterns in this particular

industry.

Given that Nolan's hypothesis arose fromi a study of

tudgetary growth pattens, it would have teen nice if we could have

- 7octamed l'F tudget data over the past few years for each firm.

Unfortunately they were not so accommodating, ceing concerned

atout proprietary matters presum.atly. However, it is our con-

tention that the real value of this model is not whether Z/F budgets

tend to follow an 3-curve, cut rather the applicat ility of the

stage characteristics and their usefulness in DF planning.

Figure V-1 contains eleven important indicators that Nolan

suggests are related to the stage of operation of a firm's DF

function. The status of each sutject firm's DF group has teen

empirically assessed, tasically using the interview data, for

each indicator. In some cases the judgments are quite rough and

include some sutjective perceptions picked up during the site
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Indicator TD BNS B of M CPD

Extent of Planning

I

Software develop-
ment control system

User connection

weak II

weak II

weak II

Co-ordination of j weak II
develoT:raent efforts

strong III } strong III j very II

j
weak

I

medium Il-t- j strong III < weak II

Chargeout

Extent of MIS

Centralization
for control of
operations

Level of top
SDF manager in
organization

no II

some 11+

j weak II

1

f I

medium 11+ •, medium- III i strong III+
\ strong

j i

I . ; I

strong III ; medium 11+ ; medium 11+

?

i i

j

cartial 11+ partial 11+ ) yes III i

j

'

> i
>

\ . ' ?

some 11+ ! consid- III ; little II
;

I
erable ;

;

i \

strong III i medium 11+ -fairly III;

VP-2 II i VP-1 nil

• strong

i

f

VP-1 III ;vp-i III:
; equivalent ',

Vendor dependence ' high

Stage 2- Stage 3
Crisis

! Steering committee

no

II

II

f

medium- 11+
|
medium III ; high II {

high '

i

]
yes III I

yes III ino II
\

i

ineff- II
ective

j i . \

some'A/hat 11+ ,' somewhat Il+i quite III.
effective ; effective 'effective «

Figure V-1
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visits. Ln the whole, however, we telieve the assessments fairly

represent each firm. Beside each attribute assessment is the

numter of the stage implied ty that assessment. In all cases the

implied stage was taken to te either II or III. This is not too

surprising, since each firm's DF operation is clearly well out

of the Stage I era, and none of the four groups have existed long

enough (maximum is 11 years) to gain the maturity characteristic

of Stage IV under norm.al growth and development patterns. Fur-

thermore, all four groups have much in common, including tenure,

so the fact that there exists as much spread as there does is

surprising.

What does Figure V-1 say about the Stage Hypothesis? Our main

conclusion is direct: in three of the four firms studied, the

ability of this model to predict related characteristics was very

strong indeed. //hile we obviously do nox have a sufficient num-

ber of observations to calculate even coarse m.easures of statis-

tical association, a glance at the table suffices.

In the case of TD Bank, nearly every attribute pointed to

Stage II. For BNS and 3 of Ivl , most attributes pointed to Stage III,

with a few "in between". The only really ambiguous case was the

Caisse Fopulaire, with a range of attributes from clearly Stage

II to Stage III +.

Consider some of the indicators individually. Probably

the most interesting one is flO, the occurrence or non-occurrence

of a transitional "crisis". The crises experienced by ENS and

B of y. were described in Section III in detail. Neither TD nor

GPD has experienced anything remotely resembling the top manage-
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ment shakedown that i\olan argues will usually occur to mark the

transition fron Stage II to III. The implication for TD manas:e-

m.ent (coth DF and top management) is very clear: seek ye nov/ to

avoid such a crisis. Unfortunately, as indicated in -^l , the

planning function in that firm is relatively weak - toth in DP

and the corporation generally - so it is unlikely that the mes-

sage will get through. The phenomenon is self-fulfilling!

An interesting question at this point is, why did TD not

"advance" as rapidly in the development of its DF function as did,

say, BN3, when these two tanks are quite similar in most other

respects? The differential factor that stands out atove all

others involves the background and training of the top DF

managers. In TD, these people are tankers with some ad hoc DP

training; in the other tanks the DP staff have been ex-

posed to computers and DP during their formal education, and have

learned the tanking business in on-the-jot fashion. Also the

top DF managers in TD are consideratly older than in the other

firmis, tut that is protatly symptomatic of the previous difference

rather than causal in nature. Finally, there is a significant

difference in attitude towards DF skill level and general pro-

fessionalism that came out during the interviews, which is char-

acterized ty the comment of one of the TD top DP managers to the

effect tha- "we would much prefer to hire (into the DF group)

sometody with tanking experience and give them a two-v/eek course

in CCECL. Prior DF experience is not necessary, nor even de-

siratle." The other two tanks, as well as the CPD, were much

more interested in hirine- real "DF professionals".
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;/hil9 it is impossicle to identify causal connections to

the stage differential identified acove, iz seems likely that

these factors play an important role.

Finally it is also important to investigate the question

of why the Caisse Fopulaire does not seem to fit the stage pattern

very well. Cn most accounts we would arg^ae that their DF opera-

tion is functioning in Stage III. Yet they have very little for-

mal 3? planning, quite weak DF development control systems, very

little in the way of management information syster.s (relative to

the other canks), a high level of vendor dependence, and have

experienced no "growth crisis". All these facts suggest that in

som.e ways their DF function really falls in Stage il.. ,v'hat is

going on here?

This "misfit" to the Stage Theory can be partially

explained in terms of some recently suggested modifications

to xhis theory. Observations in other DP organizations have

led some investigators to conclude that under certain circum-

stances - usually characterized by the injection of sophisticated

outside assistance (extensive consulting advice, widespread

adoption of high-quality purchased software, etc.) - it is

possible for a DP group to "skip" a stage of its development

along some of the dimensions within the Stage Theory. This has

occurred at the CFD: 15:/. developed their basic systems and as-

sociated administration then turned the whole package over to the

in-house group set up in 1973' This fact gave DP a kind of "fly-

ing start". Also, the unique requirements of zhe Caisse Po-cu-

laire led to the early development of certain advanced techniaues

such as user chargeout, strong user connections, and an effective





95

steering committee. The other important factor is the average

skill level of a GFD DF professional. As explained in Section

III-E, CPD has the pick of the crop in terms of DF staff, and

has undoubtedly the strongest staff of the four subject firms.

These factors have com.tined together so as to guide this group's

development along a unique path not characterized very well by

the stage hypothesis.

In conclusion, the stage theory, in three of the four cases

described here, provides a surprisingly accurate reflection of

DF growth and development. Its usefulness as an aid to DF plan-

ning is most evident in the case of TD Bank, which by most ac-

counts may face some major problem.s in the near future as it

moves into Stage III. For the other firms, the stage theory

provides general direction for som.e of the changes (eg, improved

user connections, stronger i.us focus) that they ought to begin

considering in order to maintain continuing development of their

own effectiveness in their respective firms.





96

VI Conclusions *

This study, in the very broadest sense, has been concerned

with the function and structure of data processing operations

within a larger organizational context. We have focussed on two

specific issues: centralization vs. decentralization, and growth/

change dynamics. These issues were addressed primarily in the

context of the Rockart Decision Assistance model, and Nolan's

Stage Hypothesis, respectively.

The empirical content of this study was derived from a series of

site visits and interviews at four Canadian banking firms. The

DP operations within these four firms have provided an interesting

set of comparisons. Our observations were generalized in a set

of seven issues pertaining to the C/DC question. These issues provide

grounds for extensions or modifications of the Rockart Framework,

and represent a possible area for future work. Also, Nolan's Stage

Hypothesis was foxind to be both (reasonably) internally consistent,

and of considerable usefulness in conceptualizing the growth dynamics

of data processing organizations. The connections between the

C/DC issues and the Stage Theory suggested in Section II-D.2 were

found to hold reasonably well in the case of these firms.

The Decision Assistance model and the Stage Theory are both

valuable and useful conceptual models that give strong insight into

the data Drocessins: function.
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APPENDIX A

The Rockart Factor Table
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Subunit





99





100





101

NOTES

1. While certainly not conclusive evidence, it is the case that
at M.I.T. the two large central computing systems - one an
I3M 370/168 running under OS, the other a Honeywell Multics
system - average a Mean Time Between Failures (MT3F) of
around 2^ hours, while the Prime minicomputer in the Sloan
School of Management presently enjoys a MTBF of over two
weeks 1

2. One popular credit scoring system is the Automatic Appli-
cations Processing Software sold by CCSS Inc., the leading
U . S. vendor of consumer credit scoring systems, .-reference
5 contains additional information of this package and its
use in a large American tank.

3. In Canada, non-chartered financial institutions such as
trust companies, mortgage lending firms, etc., are referred
to as "near tanks".

^. SWIFT is an acronym for Society for Worldwide Inter-tank
Financial Telecommunications, a fledgling international
computer network for currency exchange, based in Brussels.
For further information, see Reference 1.

5. COLES stands for Canadian On-line Banking System, a special-
purpose datatase/telecommunications package developed
originally ty IBM Canada for use in its client tanks.
It has since been extensively modified, and adopted by
financial institutions in Canada.

6. Top quality data processing staff is not a particularly high
priority in all Canadian banks. For instance. Norm Van
Malder, Coordinator of Manpower Development at the TD Bank,
( in what may have been a slight exaggeration) pointed out
that he was quite happy to hire new programming staff who
had no previous programming or compuxer-related experience,
give them two weeks of COBOL training, and turn them loose.

7. In a recently published^study ,

^
' Lucas and Sutton showed

that DP budget growth "in"'California county governments in fact
did not follow an S-curve very well. They hastened to point out
that this observation does not cast doubt on the Stage Theory
per se, only that DP budget growth may not be the best basis
for stage formalization in some instances.
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