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COMPUTER SUPPORT FOR MANAGERS

Today’s business data processing systems do not serve manag-
ers’ information needs well. Most application systems have been
developed to perform operational jobs—keep records, prepare in-
voices, write pay checks, and so on. Yes, some things have been
done to help managers—summary reports, for instance, and some
analyses of data. But only a small fraction of the information that
a manager needs comes from the computer. The higher on the
management scale that the manager is, the more this is apparent.
But we think that the computer environment of the 1980s will
try to change this situation significantly. New hardware and soft-
ware products will be offered that directly help managers to do
their jobs. In this report, we get into this subject by discussing
what activities managers perform that are amenable to computer
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support.

Continental Illinois National Bank, with
headquarters in Chicago, is a large interna-
tional bank; it is the seventh largest in the
U.S., according to Fortune magazine, but is
fourth among the U.S. banks in its interna-
tional operations. The bank has over $27 bil-
lion in assets and employs more than 10,000
people. It has commercial representative of-
fices in nine U.S. cities and subsidiaries and
branches in many other countries of the world.

Like many major companies, by the mid-
1970s the bank had been looking at ways that
computer technology could aid office func-
tions. A technical planning and review effort
had been organized, to systematically look at
where the technology was going and the op-
portunities that new technology offered. Sev-
eral somewhat independent projects were initi-

ated for improved office functions, including
the installation of some word processing sys-
tems.

Then, in the fall of 1977, a significant
change took place, as an outgrowth of the
technical planning and review. Bank manage-
ment saw that the plunging costs for informa-
tion processing and storage would soon begin
to impact the office in a major way. More ben-
efits would be realized by an integrated effort
on office systems; independent projects would
not be sufficient.

Also, management began to see a new way
to solve a familiar problem. This problem was
their huge end-of-quarter printing workload,
involving some ten million lines of print per
day. A significant portion of this printing was
made up of listings of all records in specific
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files (such as journal files and some customer
account files) that office workers would use for
quick lookups.

In the past, this growing printing problem
had been solved by obtaining more and faster
printers. But on the horizon was new technol-
ogy that would allow the bank to store much
of the report data on-line, with indexes for fast
retrieval. Employees could then use terminals
to retrieve specific information upon demand,
eliminating the need for the quick lookup re-
ports. The goal was to cut down the printing,
not give in to it.

So, in late 1977, an overall ‘office automa-
tion’ project was created and a team formed; it
was officially in business on January 1, 1978.
Management decided that this overall project
should chart a path by which the bank could
move ahead with new office systems and, at the
same time, take advantage of the projects that
were already underway.

What the bank has accomplished in the past
eighteen months consists of a number of ele-
ments, some of which were already underway
when the overall project was formed. Follow-
ing is a list of the key elements.

Quick reports. A few years back, if managers
wanted special reports prepared from com-
puter files, they had to submit their requests
for the required programming. It then usually
took several weeks before a report was deliv-
ered, and the cost was about $2,000. Conse-
quently, very few such reports were requested.
Then a file management system was obtained;
with it, the delay was cut to about two weeks
and the cost reduced to a few hundred dollars.
The number of requests went up, and so did
the load on the central printers. In late 1977,
the systems department developed CARL, a
‘quick batch’ reporting system. With CARL,
user department people enter report specifica-
tions on a terminal. The resulting report is
printed out (or displayed graphically) at the
terminal, often within 30 minutes and at a cost
of under $20. Bank management now requests
about 60 such reports per day, but without a
consequent load on the central printers.

On-line queries. The next step taken to im-
prove performance and reduce the load on the
central printers was to install an on-line query
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system, which the bank calls IRIS. IRIS currently
uses IBM’s STAIRS inverted file system which
allows users to retrieve records on the basis of
specified values of data fields.

Special IRIS files have been set up, which are
managed by STAIRS. These files are loaded with
data selected from the regular data processing
files, on a daily basis. In addition to such inter-
nal data, some external data is also purchased,
such as financial data on company sales and
earnings. So far, this external data is quite lim-
ited; it is expected that more will be provided
in the future.

Since many of the user departments already
had terminals, for other applications, IRIS was
ready to go by the spring of 1978. By the end
of last year, several hundred managers and pro-
fessionals (for instance, sales people for selling
bank services) were regularly using the system.

The use of IRIS is expected to spread, as the
number of terminals increases. Eventually, all
managers, professionals, and secretaries may
have terminals at their desks. Sometimes a
shocked silence greets this proposal, they told
us, until it is pointed out that a low-function
dial-up terminal now costs the bank less than
an electric typewriter. As a point of interest,
about one-half of the managers and profession-
als who now use IRIS use the terminals them-
selves; the other half work through intermedi-
aries.

Both CARL and IRIS have eliminated a large
fraction of the programming time previously
required to write retrieval and reporting pro-
grams. Programmers generally did not like this
work anyway, as it interrupted their regular
work. However, custom programming is still
required at times, when special formatting of
output is desired.

Graphics. Originally, CARL and IRIS retrieved
data and presented it in numerical form. To
aid the comprehension of the data, the office
automation project has developed a color
graphics system, that uses a color CRT for soft
copy and a multi-color pen plotter for hard
copy. Also, some data analysis routines have
been provided.

In the use of this system, the user asks CARL
for the desired data. When satisfied that the
appropriate data has been retrieved, the user



calls on one or more of the analysis routines,
such as fitting trend lines to the data. The
graphical data is then displayed on the CRT. If
hard copy is desired, output on the plotter is
requested. Also, each graph is customized,
with the axes scaled according to the data.

This is the information system that is most
impressive to senior management at the bank,
we were told.

Computer message system. The bank has had
a communication network in place for some
time, that ties headquarters to all bank loca-
tions. A computer message system has been
added, as a network service. A ‘friendly’ user
interface has been developed, to encourage di-
rect use by managers and professionals.

With this system, each user is assigned a
‘mail box’ number, and messages for that user
are directed to that number. There is no out-
put until the user asks to see the messages in
the mail box. Routines are available that make
it easy to send replies or to forward the mes-
sage to other users.

This system is quite new and, as yet, most
managers and professionals do not have their
own terminals. But the system is beginning to
replace inter-office mail.

Word processing. The bank has standardized
on one brand of word processing equipment,
for compatibility. And this has made the task
of interfacing the word processing systems
with the communication network much easier.
The word processing equipment is used in its
conventional sense—to prepare letters, memos,
reports, etc. by ultimately typing them on pa-
per. But there are some not-so-conventional
uses, too, as the following example will show.

Consider the case, we were told, where the
Brussels branch of the bank wants to prepare a
cash management proposal to submit to a Bel-
gian subsidiary of a U.S. company. The branch
people in Brussels would prepare the initial
draft of the proposal, using the word process-
ing equipment. They might then send it to
New York, via the network, where it would be
received, stored, and printed out on the word
processing system there. The New York people
would study the proposal, perhaps make some
changes, and send it on (via the network) to
Chicago headquarters. Some further changes
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might be made there, and then the proposal
would be sent back to Brussels, for printing
out and delivery to the customer. If it were
necessary, this whole process could be done in
one day.

‘Home word clerks’. Many companies are ex-
periencing a shortage of competent secretarial
help. Continental Bank has put its word
processing and computer message system to
work for alleviating this problem. The bank
has begun employing young mothers, retired
persons, and handicapped persons for a posi-
tion called ‘home word-processing clerk.’
These people do typing on word processing
equipment that the bank has installed in their
homes.

In use, a principal dictates a letter or memo
over the phone to the central dictation record-
ing system. At that point, the message can be
assigned either to the in-house word processing
center or to a home word clerk, for transcrib-
ing. In the latter case, the message is transmit-
ted to the home over the phone line and re-
corded there on dictation equipment. The
word clerk transcribes the message, using the
word processing equipment, and then transmits
it to the principal via the computer message
system. This approach allows the bank to hire
skilled people who otherwise might not be
able to do such work.

Answer phones. The office automation team
recognized that answering a telephone is a
very interruptive activity for a manager or pro-
fessional. This activity not only takes up time
but also it interrupts the person’s thought
processes.

Somewhat surprisingly, the telephone turns
out not to be as efficient a communications
process in the business environment as one
might think. Why? Studies have indicated that,
on the average, managers are at their desks and
willing to receive phone calls only about 25%
of their working time. The other 75% of the
time, they are either away from their desks or
are engaged in activities where interruptions
are not desired.

So what happens when a call comes in dur-
ing that 75% of the time. There are four cases.
Case 1: The person has a personal secretary,
who answers the phone and takes the message



(and perhaps decides if an interruption of a
meeting is warranted). The secretary can de-
liver the message just as soon as the person re-
turns or the meeting ends. Case 2: The person
shares a secretary or receptionist with a num-
ber of other people. In this case, the secretary
or receptionist generally answers the phone
only after it has rung a number of times. If the
person is holding a meeting, this ringing is dis-
ruptive. And, because the secretary or recep-
tionist may be located some distance away, the
message may not be delivered as promptly.
Case 3: The person may be in the midst of a
meeting, would prefer not to be interrupted,
but decides to answer the call anyway, in case
it is from the boss. And, often as not, the call is
not that important and could have been de-
layed. Finally, in case 4, the call is not an-
swered, resulting in a waste of the calling par-
ty’s time.

But the problem does not end there. Sup-
pose, in cases 1 and 2 above, a message is
taken that asks the recipient to call back to the
originator. Now the process can be repeated
all over again.

(One of our friends, who tells us he makes
dozens of phone calls a day, says these statis-
tics do not surprise him. They are about what
he experiences, he says.)

However, we are still not at the end of the
problem. We have been seeing articles in busi-
ness magazines that point out that good secre-
taries are a disappearing breed. The capable
ones are moving into other, more rewarding
jobs. A shortage is developing, driving up sala-
ries—so personal secretaries for managers and
professionals will become fewer and fewer.

What is the answer? The office automation
team at Continental Bank decided to try using
automatic telephone answering devices (answer
phones), one for each manager who wanted to
participate. When these managers are away
from their offices, or do not want to be dis-
turbed, they turn on the answer phones. If the
phone rings during a meeting, it only rings
once and the device then takes the message.
The managers know that they can get the mes-
sages a short time later, when their meetings
are over. Result: fewer interruptions to answer
the phone.
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But the benefits do not end there. An answer
phone was selected that does not limit the call-
ing party’s message to a few seconds. So the
calling party can leave an entire message that
either requires no response (“Let’s meet at 10
tomorrow morning at Fred’s office; if OK with
you, no need to call back”) or saves a phone
call (“I need such and such data; do you have
it or can you get it for me?”).

What the bank has found from this experi-
ment is that the answer phone has cut the tele-
phone time of the managers using it almost in
half. This is a significant reduction in the num-
ber of interruptions, without reducing the flow
of information.

At Continental Illinois National Bank, office
automation is aimed more at serving the ‘of-
ficers’ than at serving the office. The goal is to
increase the effectiveness and efficiency of the
executives, managers, and professionals who
are directing the bank’s activities. The office
automation team is seeking ways to reduce the
number of interruptions these people encoun-
ter, and to provide them with selective, timely
information that they desire for running their
operations.

How can computers serve
managers?

Up to the present, data processing systems
have served mainly operational ends. The com-
puter has been of relatively little direct help
for managers. And the higher the person is in
the management hierarchy, typically the less
the help from the computer.

We think this is going to change, and in the
not-too-distant future. As the computer field
becomes more competitive, due to the emerg-
ing micro computers and plug-compatible
computers, we think that the suppliers are go-
ing to look at this relatively untapped market
as the source of new business. We think they
will try to expand their markets by offering
unique new products and services to serve
managers.

To set the stage for discussing how comput-
ers can be expected to serve management, it
will be helpful to discuss what it is that man-
agers do. Out of a manager’s many activities,



some will (hopefully) show up as amenable to
computer support.

If that discussion sounds like a tall order, it
normally would be. However, as luck would
have it, we came across two excellent books
that address this question—which of the activi-
ties that managers perform and which of their
decisions are the most suitable for computer
support? One book is The Nature of Manage-
rial Work, by Henry Mintzberg (Reference 1).
The other is Decision Support Systems, An Or-
ganizational Perspective, by Peter W. G. Keen
and Michael S. Scott Morton (Reference 2).

We will first consider just what makes up
the job of the typical manager, as reported by
Mintzberg,

Managerial work

In developing his views on the manager’s
job, Mintzberg draws not only on his own re-
search involving a number of chief executives
but also on the work of several other research-
ers. In total, these studies covered organiza-
tions ranging in size from a few employees to
many thousands, in both government and pri-
vate industry, and from the foreman level to
the chief executive. Variations were observed,
but those variations were mainly differences in
the degree that certain activities were empha-
sized. In general, each manager studied had the
same set of activities.

Just what were those activities? They were
not, Mintzberg emphasizes, the classical func-
tions of management—planning, staffing, orga-
nizing, directing, co-ordinating, etc. Not that
these things were not done; it is just that when
managers were asked to classify the things they
had been doing, the response was never in
terms of these activities. These ‘classical” activ-
ities of management tend to become very in-
ter-mingled.

The approach followed by Mintzberg, and
the other researchers he draws upon, was the
work activity study method. In this approach,
either the managers are asked to keep diaries
of what they do and then go over the activities
with the researchers at the end of the day, or
else the researchers sit in with the managers
for a period of time, keeping records of what
the managers are doing,
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The different studies quoted by Mintzberg
gave remarkably consistent results. From these,
he developed his ideas of the characteristics of
a manager’s work and the different roles that a
manager is called upon to play.

Characteristics of the job

Mintzberg sees six main characteristics of a
manager’s job, whether that manager is a fore-
man or a chief executive.

Much work is done, at an unrelenting pace.
The manager’s job is an open-ended one; there
is always more that can be done. At the lower
levels of management, the manager may be
able to stop work at the end of the normal
work day, although during the day, his or her
pace may have been hectic. In the higher lev-
els of management, managers often work
longer than the regular hours, and also take
work home with them.

Brevity, variety, and fragmentation are char-
acteristics of the job. In the lower and middle
levels, the manager may handle from 200 to
1000 incidents a day—a work life of constant
interruptions. Chief executives have a lower
number of incidents, perhaps in the order of
50, but each is on a distinct issue. In general,
over one-half of the activities consume less
than nine minutes each. Part of this is toler-
ated, or even encouraged, by the managers in
order to gather information. Another cause of
this work environment is the number of dif-
ferent roles that the manager must play. We
will discuss these two causes in more detail
shortly.

Preference for live action. Managers tend to
prefer activities that are current, specific, well-
defined, and non-routine. Mail processing is
considered to be a burden, since mail is not
current and has no immediate feedback. To
gather the current information that the man-
ager seeks, telephone calls and unscheduled
meetings are given priority.

A communications node. Managers are the
nerve centers for the organizations they direct.
Information from superiors, from subordinates,
from peer managers in other units, and from
outside sources funnel into the managers. Also,
they disseminate information back to those
parties.



The work activity studies have shown that
managers typically spend between one-third
and one-half of their time in communication
with subordinates, less than one-fifth time in
communication with superiors, and from one-
third to one-half time communicating with
outsiders. The outsider contacts break down as
follows: about four-fifths of it with various
people inside the company and one-fifth with
people outside the company. These are aver-
age figures. Chief executives, for instance,
spend a larger percentage of their time dealing
with people from outside the company. These
include business associates, suppliers, custom-
ers, government and trade organizations, law-
yers, and so on.

Preference for verbal media. Managers have
five ways for receiving and disseminating infor-
mation. These are: mail, telephone, unsched-
uled meetings, scheduled meetings, and tours
(walking through the organization, observing,
and conversing).

The handling of written media is considered
to be a chore. Mail is processed just as quickly
as possible; only about 25% of it deals with
something of current interest to the manager.
Periodicals are skimmed, to see if anything
catches the manager’s attention. The same is
true of reports, and particularly lengthy re-
ports.

On the dissemination side, managers dislike
to write their messages. Words have to be
more carefully chosen than for verbal mes-
sages. And, generally, written communications
involve slow feedback.

From this, it should come as no surprise that
managers prefer to communicate verbally. Fur-
ther, telephone calls and unscheduled meetings
represent about two-thirds of the verbal con-
tacts; scheduled meetings and tours make up
the rest.

Scheduled meetings take up some 59% of
the average manager’s time, Mintzberg reports.
These meetings are for ceremony, for negotia-
tion, for strategy making, and so on. All are
time consuming and involve many participants.
But they do provide an opportunity to receive
or disseminate important information (perhaps
unrelated to the subject of the meeting).

Because of this preference for verbal media,
Mintzberg observed that local subordinates re-
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ceived much more attention than remotely lo-
cated subordinates. The local people could use
the telephone or face-to-face conversations,
which the managers prefer, while the remote
people were often forced to use the mails.

Blend of rights and duties. To what extent is
a manager in control of his time and to what
extent is it controlled by others? Most of the
manager’s daily contacts are initiated by oth-
ers. In studying the activities of a manager, one
does not get the impression that the manager is
like the conductor of an orchestra, leading and
directing everything. In fact, the impression
may be just the opposite—that the manager is
more like a puppet, controlled by others.

These impressions are not quite correct, says
Mintzberg. Managers can decide on many
long-term commitments. If they agree to such
commitments, then those commitments control
many of the managers’ day-by-day activities. So
control is exerted in terms of a few crucial de-
cisions, some of which must be made soon af-
ter the managers assume their offices.

Breakdown of the manager’s time. Mintzberg
reports that, on the average, managers spend
59% of their time in scheduled meetings, 22%
at desk work, 10% in unscheduled meetings,
6% on the telephone, and 3% on tours.

In terms of the number of activities or
events that managers must handle, desk work
represents 33% of the total number, telephone
calls 24%, scheduled meetings 19%, unsched-
uled meetings also 19%, and tours 5%.

These, then, are the main characteristics of
the managers’ jobs. Now let us look at the var-
ious roles that managers are called upon to

play.
A manager’s roles

Mintzberg sees ten types of roles that make
up the manager’s job. In theory, a manager
must play all ten roles. In practice, some roles
are less relevant to a particular job, or a man-
ager may delegate some roles to subordinates.
But it is the manager’s ultimate responsibility
to see that all ten roles are played.

A point to make at the outset is that these
ten roles have a fair amount of overlap among
them. And some roles are supportive of others.



The first three roles concern inter-personal
relationships, tied to the manager’s status and
authority. The manager plays these as a per-
son, so that computer technology would be of
little help to the manager in performing these
roles. Thus we will just list them.

The manager is the figurehead for the orga-
nization, the symbol of authority. And the
manager is the leader of the organization, giv-
ing guidance and motivation. Thirdly, the man-
ager must perform liaison with individuals and
groups outside of the organization.

The next three roles identified by Mintzberg
are the informational roles. Since one might
expect computer technology to provide sup-
port here, we will describe them a bit more
fully.

Monitor role. In order to detect changes in
the environment, identify problems, and build
up knowledge in order to be prepared when
decisions must be made, the manager seeks in-
formation. The typical manager is successful in
this—and is literally bombarded with informa-
tion.

Mainly via verbal media, the manager re-
ceives information on internal operations, ex-
ternal events, analyses that people have made,
ideas on trends in the environment, and pres-
sures from others seeking to influence the man-
ager.

The formal reporting system is generally of
little help to the manager for gathering all of
this information, Mintzberg says. Formal re-
ports deal mostly with history and with sum-
maries of events. The manager seeks current
information that is specific to situations.

Some managers enmesh themselves in oper-
ating problems, he says. A good manager
might do this in order to keep informed on the
decisions that are being made, and not be left
at the mercy of subordinates as to what infor-
mation is received.

A point to note: because of the manager’s
figurehead, leadership, and liaison roles, no
other person in the organization receives the
variety of information that the manager does.

Since the bulk of the information is received
verbally, the manager must remember it.
Notes are often made, but an excellent mem-
ory is a definite asset to the manager. The man-
ager filters the information received and then

EDP ANALYZER, MAY, 1979

disseminates selected portions—to superiors, to
subordinates, and to outsiders.

Disseminator role. Since so much of the
manager’s information is received verbally and
stored in memory, it is difficult to disseminate
all relevant information to the appropriate par-
ties. Verbal transmission is time consuming
and imprecise. Human memories are typically
faulty, thus garbling the information.

Slow or not, garbled or not, the manager
must disseminate information. And because it
is almost impossible to disseminate all relevant
information to subordinates, this means that no
subordinate can really assume the roles of the
manager in the manager’s absence. Because of
this difficulty of communication, delegation of
responsibilities is constrained. (It should be
noted, of course, that some managers deliber-
ately hold back relevant information from sub-
ordinates, in order to keep certain types of de-
cisions in their own hands.)

Spokesman role. Dissemination means pass-
ing information on to others, particularly to
subordinates. But the manager must also be the
official spokesman for the organization, for
conveying information to superiors and to out-
siders.

One might expect that computer technology
could help the manager in the functions of re-
ceiving, storing, and disseminating information.
But it is also clear that the business data
processing systems in existence today have not
been designed to do that.

We will shortly have more to say about how
computer technology might help. First,
though, let us consider the last four roles—the
decisional roles.

Entrepreneur role. The manager is the initia-
tor and monitor of most of the controlled
change in the organization. The manager
searches for areas of possible improvement,
perhaps for adapting the organization to a
changing environment, and then sets up im-
provement projects.

Disturbance handler role. Another general
type of decision that the manager must make is
the detection and correction of troubles within
the organization. These can be from many
causes—inadequate procedures, employee mis-
takes, actions by other organizational units, ac-
tions by customer or suppliers, etc.



Since the manager is responsible for the de-
tection and correction of troubles, whether
caused by internal or external parties, this is
one reason for the manager seeking informa-
tion from so many sources. And since so many
of these possible troubles would not be de-
tected from the formal reports, this is why in-
formal, verbal contacts play such an important
role in the manager’s business life.

Resource allocator role. The manager must
schedule his or her own time, must assign work
to subordinates, and must authorize actions
that subordinates request. This is the type of
decison most often mechanized by operations
research and management science practition-
ers.

Negotiator role. The manager occasionally
must deal with other organizations or individu-
als, to negotiate the use of the organization’s
resources. The manager plays the role of the
figurehead and the spokesman here, and is the
one person in the organization who can make a
decision on the use of resources.

Here, then, are four general types of decision
areas—initiating improvements, handling trou-
bles, allocating resources, and negotiating with
others—that the manager is involved with.
Since the early 1950s, there have been a lot of
hopes and much research work on the idea of
using computers to aid such decision making.
But the problems have proved to be complex
and difficult to solve; accomplishments have
fallen far short of expectations.

Why have computer technology, operations
research, and management science not been
more successful in aiding management deci-
sions? And how might this picture change in
the future? To consider these questions, let us
now turn to the work of Keen and Morton.

Computer-aided decisions

Keen and Morton (Reference 2) have been
deeply involved with the development of com-
puter-based decision support systems that have
been both experimental and real-world proto-
types. In addition, they have kept abreast of
relevant developments in other decision mak-
ing disciplines, such as operations research,
management science, management information
systems, and behavorial sciences.
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Like Mintzberg, they have classified the de-
cision making process into a number of catego-
ries. One classification is in terms of the
schools of thought on how decisions are made.

Schools of thought

Keen and Morton see five main schools of
thought on the decision making process.

Rational manager. This viewpoint comes
from the economists, who see decisions made
on the basis of an analytic definition of the var-
iables involved and precise criteria for choos-
ing a solution. Today there are very few sup-
porters of this view of decision making in its
pristine form, say the authors. Decisions just
are not made as rationally as this viewpoint in-
dicates. At the same time, a degree of rational-
ity does exist, but is tempered by other consid-
erations.

‘Satisficing” view. This school of thought
sees managers as seeking ‘good enough’ solu-
tions to problems—better solutions, not the
best. Managers try to improve on an existing
process. They move away from ills, more than
toward goals.

Organizational procedures view. This school
sees decisions being reached through the joint
efforts of a number of people—in short, man-
agement by consensus. This consensus does not
occur haphazardly; rather, standard operating
procedures are set up to insure that all deci-
sions of significance go through the review and
consensus process.

Political view. This viewpoint recognizes
that power centers exist within every organiza-
tion. Some managers simply have more power
to influence decisions than do their peer man-
agers. So decisions must be made in conform-
ance with the likes and dislikes of these power
centers. There is little use, say the followers of
this school, in trying to push through a deci-
sion that is sure to be vetoed by someone in
power.

Individual differences view. Managers make
decisions. Managers are people. Every manager
is an individual, with an individual decision
making style. Some managers like to receive a
lot of information before making a decision,
while others seek very little. Some use analysis,
others use intuition. Some like to consult with



other people, while some are almost dictatorial
in their decision making.

Where lies the truth among these five
schools of thought? There is no single view
that embodies the truth, conclude the authors;
each of the five contains part of the truth. In
order to develop a decision support system
that will be both useful and used, all five of
these viewpoints must be considered during its
creation.

It seems to us that this observation by the
authors helps to account for the relatively slow
acceptance of operations research and manage-
ment science decision models. Those models
seek optimum solutions, and are based mostly
on the ‘rational manager’ viewpoint. They of-
ten have not been accepted, not necessarily be-
cause the models were poorly designed but
rather because the designers may have ignored
these other viewpoints.

This observation by the authors also seems
to imply that hardware and software suppliers
will have a very difficult time developing and
selling general purpose decision support sys-
tems. The observation says to us, “Every orga-
nization is unique, if one accepts the validity
of these five viewpoints; therefore, it is un-
likely that a decision support system built out-
side the organization can be successfully im-
posed on that organization. A decision support
system must be built to meet the unique needs
of the organization.”

But suppliers might provide tools with
which decision support systems can be built.

Somewhere within the wide variety of deci-
sions that a manager must make there must be
areas where computer technology can assist. If
the most that can be expected is hardware and
software tools, and not complete decision sup-
port systems, where might those tools be used
most successfully?

The authors identify nine types of decisions,
as a way of pinpointing where computer-based
methods have the best chance of success.

Types of decisions

Keen and Morton draw on the work of Rob-
ert N. Anthony (as presented in his book Plan-
ning and Control Systems: A Framework for
Analysis (1965)), for one dimension of decision
making. Anthony identified three general levels
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of decisions: operational control, management
control, and strategic planning. Operational
control is concerned with the present; it uses
detailed, accurate data that originates within
the organization, and is performed frequently.
At the other extreme, strategic planning is
more concerned with the future; it accepts
data that is less detailed and less accurate,
seeks information about the external world,
and is performed infrequently.

For their other dimension of decision types,
the authors classify decision areas as: struc-
tured, semi-structured, and unstructured. With
a structured decision, all of the rules are
known and can be programmed into a com-
puter. In a semi-structured decision, only some
of the rules are known and can be program-
med; human judgment must be used for the re-
mainder of the decision process. And in un-
structured decisions, human judgment is every-
thing.

With these three levels of decisions and
three levels of structure, the authors propose a
nine element matrix. That is, for operational
control, there are structured, semi-structured,
and unstructured decisions—and the same for
management control and strategic planning.
We will explain each of the nine types briefly,
by way of examples.

Structured decisions. At the operational con-
trol level, a example of a structured decision is
the inventory reordering decision. This deci-
sion has been highly mechanized at a large
number of organizations. At the management
control level, the decisions are more complex
and involve more variables. The use of linear
programming models in the petroleum indus-
try, for scheduling work into refineries, is an
example. And at the strategic planning level,
an example of a structured decision is one that
determines in what part of the country to build
a new warehouse facility.

The authors point out that much of the suc-
cessful operations research work has been done
in this area of structured decisions. The three
examples given—inventory reordering, refinery
scheduling, and warehouse location—are all
classic OR models.

Even with decisions that are ‘completely’
programmed, human judgment can be used to



override the decisions. This may occur if fac-
tors that were considered of secondary impor-
tance, when the model was built, suddenly as-
sume a much greater importance.

Semi-structured decisions. As mentioned, part
of these decisions can be programmed but
other parts must be handled by human judg-
ment. At the operational control level, an ex-
ample might be a cash management decision,
for moving funds into and out of both short
term and longer term investments. The model
might say to move funds to another country, to
get the current higher rate of interest there.
But the newspapers might warn the company
treasurer that a currency devaluation is quite
possible in that other country. So human judg-
ment would override the funds management
model.

Moving up to the management control level,
an example might be the development of a de-
partment’s annual budget. The computer
might be used to provide a budget worksheet—
this year’s budget, year-to-date actual, and the
model’s estimate of next year’s budget, for
each budget line item. But the manager would
be expected to apply judgment, based on what
can and cannot be accomplished by the organi-
zation. And at the strategic planning level,
models can be (and have been) developed for
analyzing merger and acquisition decisions.
Such things as pro-forma financial reports can
be prepared by the computer, under several
‘what if..” situations. But human judgment
would play a big role in the final decisions.

It is in this area of semi-structured decisions
that Keen and Morton see the greatest poten-
tial for decision support systems.

Unstructured decisions. These decisions rely
almost entirely upon human judgment. At the
operation control level are the ‘artistic’ deci-
sions that are made frequently, such as select-
ing advertising copy. At the management con-
trol level, an example is the hiring of a new
manager. And at the strategic planning level
might be the selection of the research and de-
velopment project portfolio for an organiza-
tion.

This has been a very brief summarization of
the books by Mintzberg, and Keen and Morton.
Let us now step back a bit, to see what clues
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these books give as to the aspects of a manag-
er’s job that computer technology might assist.

Some general observations

One point should stand out clearly, even
with the brief summary of the cited studies.
There is just no way that computer technology
will ‘take over’ the work of any level of man-
ager. Managers just have too many roles and
too many semi-structured and unstructured de-
cisions for there to be ‘automated manage-
ment.’

It may well be the case, of course, that com-
puter support can help managers broaden their
span of control so that fewer managers are
needed for accomplishing some specified
workload. Generally, though, organizations
broaden their objectives as they find it feasible
to do so. So computer support probably would
not cause a decrease in the total number of
managers.

This is a non-trivial point, it seems to us. In
the early 1960s, office workers saw computers
as a threat to their employment and resisted
the installation of computer-based systems. It
became apparent before long that, while peo-
ple were displaced, they generally moved
quickly into other jobs. Now managers may see
themselves in the same situation as the office
workers were 15 to 20 years ago. It may take
awhile before the ‘threat’ of computer support
for management can be evaluated.

So where might this computer support first
appear? We see the most likely areas as (1)
collecting, storing, and disseminating informa-
tion, and (2) supporting the structured and
semi-structured decisions, by means of better
information presentation.

How much help will managers receive from
this computer support? A message that comes
through from the two books, that space did not
allow us to discuss, is the following. Computer
support is not likely to result in large, measur-
able cost displacements, or radically improved
decisions. Improvements may well be hard to
quantify. Managers may accept computer sup-
port because it gets rid of some annoyances
and provides a feeling of more confidence in
the decisions they make, not because of cost
savings.
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And managers and executives are aware of
these annoyances. Rowan (Reference 3) sur-
veyed over 50 company chairmen, presidents,
and vice presidents and asked each of them to
rank his ten worst ‘time wasters.” The top
wasters, starting with the most wasteful, were:
telephone, mail, meetings, public relations, pa-
perwork, commuting, and business lunches.
Note that the top three are the telephone,
mail, and meetings—and that the executives
considered these as wasteful of their time.

So computer support may be accepted to
bolster the main shortcomings of present meth-
ods.

Shortcomings of present methods

In their informational roles, managers should
be monitoring the organization’s total environ-
ment. The reason is to identify changes in the
environment, to determine where improve-
ment projects are needed, to make sure the or-
ganization is carrying out its share of the goals
of the enterprise, to look for trouble spots, and
so on. This monitoring requires current infor-
mation, obtained mainly by verbal methods.

But to get this information with present
methods, managers pay a price.

Big filtering effort. Only a fraction of the in-
formation that managers receive via current
methods is relevant to their interests. But that
fraction cannot be easily defined in advance. So
managers accept the deluge of information and
filter out that which is relevant.

Many interruptions. Because of their wide
variety of interests, managers receive many
messages. They want short, pithy messages; if
they hear something of interest, they assign
subordinates to get more details. The messages
come from many sources, so managers must al-
low frequent interruptions in the course of the
work day. Often, the only chance they have to
concentrate is in the evening.

Verbal methods are slow. People speak at an
average rate of about 100 words a minute.
Further, their thoughts are often not well orga-
nized, so there may be a lot of repeating and
rehashing. Reading speeds are generally at least
two to three times faster, and the written ma-
terial is often better organized. But verbal
methods are preferred because they bring cur-
rent information.
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Managers have to filter this information and
retain much of the relevant information in
their memories. Then some of it is dissemi-
nated to subordinates, again by slow verbal
methods. Because of the inefficiency of verbal
methods, it is impractical for managers to dis-
tribute all of the information that really should
be disseminated. So no subordinate can really
take a manager’s place, in the manager’s
absence.

Big variations in memories. Some executives
and managers have exceptional memories.
They seem to be able to remember almost ev-
erything they see and hear and can retrieve de-
sired information quickly. But the memories of
most managers are not of this caliber. They
forget a good amount of what they see or hear.
To support their memories, they make notes,
use tickler files, store memos and correspon-
dence in files, write out their schedules of ap-
pointments, and so on.

Hard to retrieve information on paper media.
Documents generally are filed under one classi-
fication, perhaps by the name of the originator.
But quite often it is desired to retrieve infor-
mation under another context. It is not too un-
usual for a manager to say, “I remember re-
ceiving a letter a month or two ago that men-
tioned a problem at company A. I'm working
on something connected with company A. I
wonder where that letter is.” Then follows an
item by item search of the files.

Also, most of a manager’s memory supports
are recorded on paper media, with consequent
disadvantages. The documents may not be filed
properly. Some may be thrown away inadver-
tently. If a manager is at home and needs infor-
mation in his or her personal file at the office,
it generally means waiting until the next day.
And so on.

These shortcomings of the manager’s current
information retrieval methods pertain to both
internally and externally generated informa-
tion. Information that applies to a problem or
a decision that the manager is working on may
be known to exist—but where is it located? Or,
just as bad, it is known to be in the data
processing files, but special retrieval and re-
porting programs have to be written to get at
it, and no programmer time can be spared. In
other instances, those special programs are
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written, but when the results are delivered, the
manager finds that the question was phrased
wrong.

Information not sufficiently comprehensible.
This shortcoming is particularly true of large
volume computer printouts. The manager first
has to search through a printout for the data.
When it is found, what is seen is a list or table
of numbers. From the raw numbers, it is hard
to detect trends, or changes in trends, or sig-
nificant variations, or to make extrapolations.
Either the manager does not get a clear pic-
ture from the raw data or someone must take
the time to put the data into more comprehen-
sible form. For example, consider the ‘manage-
ment chart rooms’ used at many companies.

In addition to these shortcomings in infor-
mation handling methods, there are some evi-
dent problems with current decision making
methods.

Shortcomings in decision methods. Some of
the difficulties in decision making are a direct
result of the shortcomings in managers’ infor-
mation handling methods.

‘Superficial’ decision making. One character-
istic of managers’ work is that the workload is
heavy and is performed at an unrelenting pace.
This is partly due to the slowness of verbal in-
formation exchange, and also to the need to re-
ceive ‘raw’ information from many sources.
The manager usually cannot afford to spend
much time on any one decision, and so may
consider only a few of the relevant factors—
and completely overlook something significant.
Hence, says Mintzberg, much of the manager’s
work is done superficially.

Structure not perceived. As late as the mid-
1950s, the inventory reordering decision was
considered to be quite judgmental at many
companies. Due to the huge mass of data, for
the many items in inventory, managers did not
see the structure in the decision. But the oper-
ations researchers found that structure in the
late 1950s, and now the reordering decision is
mechanized at many, many companies. The re-
sult has been more consistency of decision-
making and less waste in inventory reordering.

There probably is structure in many of to-
day’s judgmental decisions. Until that structure
can be found, however, managers will continue
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to use their individual decision-making styles,
with consequent variations and (probable)
waste.

Incomplete information. When information
is hard to retrieve—because it is filed away and
cannot be located or because retrieval pro-
grams cannot be written in time—a manager
may be forced to make a decision based on less
information than might be desired. This can
lead to poor decisions.

Hard to test ‘what if..” conditions. When
judgment is required, it helps if the decision
maker can test out a number of ‘what if..
cases. The sensitivity of the results to the dif-
ferent decisions can then be measured. This
may indicate the need for further study before
making the final decision, if the penalties for a
poor decision are severe enough. But this test-
ing is hard to do with manual methods.

These, then, are some of the shortcomings of
the manager’s present information handling
and decision making methods, as they came
through to us from the works of Mintzberg and
Keen and Morton.

The next question is: how might computers
help to overcome these problems?

How might computers help?

Here, briefly, are the areas where we think
computers can provide support for managers.

The informational roles. Managers need the
wide variety of information that they are now
receiving. So a main objective of computer
support is to provide some of these types of in-
formation by the computer, in a timely and
efficient manner; the remainder of the informa-
tion would still flow by present methods.

Reduce interruptions. Telephone calls and
unscheduled meetings together represent about
one-third of managers’ activities and take up
about one-sixth of their time. Further, these
activities often interrupt the managers’
thought processes. The activities cannot be
eliminated, but they can be reduced. The goal
would be to provide current information with
fewer interruptions and in a form that it can be
assimilated more easily.

Reduce scheduled meeting time. Scheduled
meetings represent about one-fifth of manag-
ers’ activities, on the average, and take up al-
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most 60% of their time. Again, meetings can-
not be eliminated, but it should be possible to
reduce them, both in number and in duration.
Technology should be able to provide for pre-
and post-meeting information exchange, on a
rapid basis, to allow for screening the purpose
of the meeting, preparing the meeting materi-
als, and later, for disseminating the meeting re-
sults.

Improve dissemination. Between one-third
and one-half of managers’ time is spent with
subordinates, mainly in verbal information ex-
change. Not all relevant information can be
disseminated by the manager, because of the
slow verbal method and lapses of memory.
Technology can help the manager pass along
more of the relevant information.

Aid in ‘desk work’. Desk work represents
about one-third of the activities and almost
one-fourth of managers’ time. Part of this work
is preparing written material—letters, memos,
reports, proposals, etc. Many managers find
writing to be almost painful, as they make fre-
quent revisions in phrasing. Technology should
help make this task easier, by making it a sim-
ple matter to make revisions or to insert mate-
rial that has already been prepared.

Computer message systems, answer phones,
word processing, and so on, are tools for im-
proving these informational roles.

The decisional roles. We do not see opera-
tions research models being accepted any more
readily in the next five years, say, than they
have been in the past 15 to 20 years. Accept-
ance will continue to grow, but at a slow pace.

What we do see happening is the introduc-
tion of techniques to support the manager’s
judgmental decisions.

Aid information retrieval. The manager of-
ten knows that information exists but cannot
get at it—it is lost or mislaid, someone has bor-
rowed it, or special programs are needed to ex-
tract it from computer files. The goal of tech-

nology should be to provide easy access to
both personal files (correspondence, memos,
tickler files, etc.) and to data processing files.
With this facility available, companies also
will be more willing to set up files about the
external environment, perhaps using data pur-
chased from others.

Aid comprehension. For many people, infor-
mation that is presented in graphic form is
more meaningful than seeing the same infor-
mation as columns of raw figures. The use of
graphics will allow information to be shown in
bar chart or line form. Color graphics will al-
low the computer to flag items for the manag-
er’s attention. The better the comprehension,
the better the resulting decision is likely to be.

Support the thought processes. Coupled with
the use of graphics, analysis routines can be
provided for showing trends, changes in trends,
ratios, significant variations, and so on. In in-
stances of structured decisions, decision models
might be built

These, then, are the areas within managers’
jobs where we would expect computer support
to appear first.

Next month, we will discuss some user expe-
riences with two methods for determining
managers’ information needs. One of these
methods is IBM’s ‘business system planning’
(BSP), that a number of companies have started
to use.

Computer support for managers is not some-
thing of the far future. It is already arriving,
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