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Chapter One

The Need for Research
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The l\ieed for Research

1.1 5tatement of the Problem

Managers need information.

In this managerial world of increasing remoteness, scale,
complexity and change, information becomes the key to
management effectiveness. Not surprisingly the study of
management information has blossomed. But it is new; until
very recently information, though obviously vital, was not
considered overtly. It is not a subject for study in the earlier
classical works on management. Like sunlight for the Victorian
naturalists it was recognized as vital, but either it was avail-
able or it was not., Today the manager faces a confusion of
potential sources of information. He has to determine what
information he needs. This is a new and crucial management
function. In earlier centuries the scholar alone had to decide
what information he needed. The rest of society could respond
intuitively to the information that was available. Subsequently
the scientist faced this task. Now it is a fundamental part of
management. It is also a very difficult process. (1)

The development of sophisticated data processing facilities has exacerbated
the problem. Maore detailed information ean and is offered to management
often at a higher cost. The design and development of modern information
systems has been carried out mainly by the computer speclalists with
little if any direct management invaolvement.
James D, Gallagher sets the following goal.

The ultimate goal of an effective management information system \

is to keep all levels of management completely informed on all

developmenis In the business which affect them. To do this, the

data-precessing personnel and those entering information into

the system should know exactly what data to collect and which

to tabulate, and management on its part has the obligation to be

able to write down its actual requirements for internal information.(2)
If Gallagher's goal is accepted then it is necessary to "know exactly what
data to collect and which to tabulate". This is the problem to which this
research addresses iiself. Information is the raw material of the decision

AY
taking process which is the fundamental role of managers.
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The manager needs infermation to assist him to select courses
of action i.e. take decisions, to control the implementation of
action and to record the success or failure of the action taken.
It is necessary, therefore, to define the decision making areas
of each manager's job in order io provide information which will
be of help. (3)

To enable the problem of defining management's Information needs to be
examined In a dynamic environment, where decisions are being taken with
or without the information needed, it is desirable to formulate some
definition of decision levels.

Charles Stein propounded what he referred to as a "spectrum of
decision”,

I have heard many people say that there are really two parts to a
management system: (1) the routine tasks which do not involve any
decision making, and (2) the decisions involved in planning and
controlling operations. For our ... purposes, however, it is maore
useful to regard the entire process as a "spectrum of decision.” At
the lower end of the spectrum are the simple, routine decisions, such
as determining whom to bill, how much to bill him for, and whether or
not a discount is applicable. Towards the middle of the spectrum are
the mare complex but still fundamentally "mechanical" decisions, such
as determining when to order, how much to order, when to ship, how
to ship, and what size production run is most economical. At the
upper end af the spectrum are the exiremely complex managerial -
decisions on such guestions as whether to diversify the product line,
where to locate a new plant, and how much ta invest in an undertaking.
At the bottom of the decision spectrum, practically no judgment Is
needed: Certain basic facts produce certain specific answers. As

we move up the spectrum more and more human judgment is injected
into the decisions, (&)

Using Charles 5tein's "Spectirum of decision" as a basis it is possible
to isolate three levels of decision. These levels overlap to some extent,

-

but they do form a baslis for analysis.
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The three levels are: -

Mechanical: taken regularly; highly structured with easy
access to the data required, e.q. raising
a credit note for a pricing error.

Routine: taken less frequently, but still structured
with known data requirement but of less easy
access e.q. producing a production schedule.

Complex: taken increquently, unstructured, depending
largely on current circumstancels. Unknown
information requirement, I.e2. cannot be pre-
determined.

These three levels can be depicted as overlapping circles, the outlines of
which become increasingly Indistinct as information needs become less

easlly definable. )

1
ROUTINE \ COMPLEX

Fig. 1 Decision Types
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If we add to these three definitions of decision type a measure of the decislon's
impact we have created a decision matrix, Fig. 2, which covers a wide sphere
af effort, and which we will call the "Decision Grid".
It is Important to cnnsi\der the Impact of the decision If attentlon is to be given
to providing information for the more important "key" declsions of the business,
The three levels of impact would be selected by the managers concerned

relating the decision to the effect it bad on the performance of the activities

for which he is responsible.

Impact

Spectrum MINOR IMPOIRTANT VITAL

COMPLEX

ROUTINE

MECHANICAL

fig. 2 Decision Grid

\

The decisions made by management can be classified according to the matrix
which will enable the infermation system to be designed with a well balanced
concentration of effort where the Impact demands.

This relationship of information to declisions Is fundamental to the research
and Is clearly a vital consideration in the development of the right approach

to the problem.
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Research carried out by R. Beresford Dew and Kenneth P, Gee (5) on "The
Lise of Control Information by Middle Management in Manufacturing Com-
panies" was aimed at answering two questions.

Firstly "Mow is it possible that systems of budgetary control
should in fact be so largely Ignored by the managers
for whose benefit they have been designed?"

and Secondly "Is it possible that management control information
' as such, i.e. the wide range of formally presented
information produced in many companies for purposes
of management, and not simply the accountant's infor-
mation on output and costs, tends similarly, in
practice, to be ignored by the managers, and if so why?"

Kenneth Gee (6) Identified five main reasons why the control information was

1

not used.

The Defects of Items of Control Information which were not used.

Reasons for Non-Use No. of Items not used for
\ this Reason
Subject covered outside manager's L
control B85 33.9
Arrives too late for effective action 80 31.9
Insufficient detail provided 31 12.3
Thought te be inaccurate 25 9.9
Not provided In a form that can be understood 10 4.0
Other reasons _20 8.0
251 100,00

It has been pointed out that it Is impossible to state accurately the
Information requirements of a job until that job's responsibilities
have been thoroughly defined, and the most critical responsibilities
highlighted. However, there is mare to it than simply drawing up
job descriptions. A complete specification of management's res-
ponsibilities (and consequently of the control information required)
demands examination both of the place of management in society and
of the style of management appropriate to modern conditions.

Such an examination is outside the scope of this paper, but the correct
specification of management responsibilities and control information
requirements is all the time becoming of increasing importance.

(Percentages in the above reference were added by the author for
clarification. )
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The manager must then receive information related to his job, his res-
ponsibility and the decisions which he takes.
Such information can be broadly categorised as follows.

The manager needs several kinds of information:

The objectives which he is to attempt to achieve;

Technical information about specific jobs, for which he is
responsible;

Control informaticn based on feed back of the resulis of
decisions so that corrective action can be taken;

Background information about activities related to those
for which he is responsible and of the company and the
environment in which he is operating. (7}

Objectives

~

Background Decision Technical

N

Control

Fin. 3 - Information Flows

These four principal information flows can be examined in further detall.




Objectives:

Control:

(1)

Where clear objectives are established, and there are
organisations where this is not done, they will be part

of a budgeting procedure., This may or may not be part
of a planning process which is linked to the organisation's
strategy for the future. Whatever the system it is
Impaortant that the manager knows his overall objectives.
He must also be aware of how each decision leads
towards the achievement of the objective. When taking

a decision the manager must know the answer to the
guestion "What am I trying to achieve?"

Control information systems are mainly accounting systems.
This is a historical situation rather than a planned one.
The introduction of computers has led to the development
of control systems which are based on non-financial
information. In addition most managers operate small
persaonal control systems which are outside the formal
framework. One such system was encountered during
the research.

The systgm operates in a quarry. As each tonne of
material travels along the conveyor it passes over a

belt weigher. The weight is recorded and registers in
the manager's affice on a meter. The meter has been
adjusted to make an audible click for each tonne. The
speed of the clicks i.e, the rhythm changes as production
rises and falls. Changes in the rhythm cause a varying
response from the manager, ranging from interest to

annoyance if the sound should stop.




Technical:

Background:

(12)
He can act immedlately if desirable. Because his men
know that he can "hear" what is happening they are
always quick to dizgnose and correct any problems.
Control information systems have always received
attention, unfortunately the standards agalnst which
many activities are measured leave a lot to be desired.
Every manager should have access to the technical
information that he needs to do his job. For the accountant
this will be both internal and external dealing with the
way systems work and with accounting standards and
legislation. In most companies technical information has
to be obt ained from whatever sources the manager has
access tn. Few companies provide a technical service
or even operate a library.
Background information covers a very wide area Including
the company, the market, the industry and the economy.
This is another area where few companies set out to
provide their managers with sound information. Managers
are left to their own devices to read the press and listen
on the grapevine to "keep In touch™ with events.
A company with a well organised general communications
system will reap the benefits through having well informed

managers.

Some of this information will be available, some will not, It is obtalned

from both internal and external sources. Managers already have sources

of information which they use for making decisions and the research must

start from the present position and seek to discover answers to the following

questions.
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1. How can key decislons be Isolated?
?. [an a decision structure be devised?

3. How can the information requirements of the decisions be

assessed?
4. Can the availability of the information be determined?
5. How can the degree of risk be related to the availabilitly
of information?
6. Can an information system be designed to satisfy management!s
needs?
Information is a peculiar thing which varies depending upon when it is
received, how it is received and who receives it. The same piece of
information may be interpreted differently by different managers depending
upon thelr attitudes and approach to the decision concerned.

Like management itself, management information has vital human
implications ... To demonstrate a point, then, let's consider the
implications to various people of a train whistle penetrating the
evening dusk.

To the saboteur crouching in a culvert it might signify the

fallure of his mission because the whistle indicates that the

train has already passed over his detonating charge without

causing an explosion. To the playboy it might presage the

imminent arrival of the transgressed husband. Ta the fireman

in the cab of the locomotive It indicates a drop in steam pressure

and the need for restoking the furnace. To the lonely wife it

means the return of her travelling husband. To the man with his

foot caught in the switeh down the track it preshadows doom ... For
another (preparing to retire) it signifies a time for prayer... In
brief, the nature and significance of any information are fundamentally
and primarily functions of the attitudes, situations, and relevant
responsibilities with respect thereto of the people involved with it ...

««. Information is management information only to the extent to which
the manager needs or wants it; and it is significant to him only in
terms of its relation to his accumulation of relevant knowledge and
plans and to his personal responsibility. (8)
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The problem heing faced Is therefore a complex and difficult one. There
is unlikely to be a specific solution, but If a way can be defined to analyse
and categorise Information needs then the aim will have been achieved.

«s«There Is a frighteningly common desire today to prove that
incredible amounts of information can be developed with electronic
devices by preparing business reports that are incredibly long,
incredibly dull, and, all in all, just plain incredible.

Information alone is not enough. Try visualising, for example,

one of our big daily newspapers if it was presented straight off

the wire in continuous columns, with no headlines, no attempt to
avoid duplication, and no simple means of judging the relative
importance of the various news stories or putting them in proper
perspective. Would you even attempt to read such a paper? 1
think not. Yet management is frequently forced to hunt through a
haystack of irrelevant information in its reports in order io find
for itself the needle of pertinent fact, What is needed, obviously,
Is a planned system of business intelligence - or, as the author

of this report prefers to call it - a "management information system™"
which selects, rejects, edits, and headlines business information -
in short, which turns it Into business intelligence. (9)
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1.2 Reasons why the problem has not been solved.

There are a number of reasons why the problem of meeting management's
information needs has not heen solved, These reasons are concenirated
in three main areas.

a) the time available to examine the problem;

b) an understanding of management's information needs;

e) a method of tackling the problem.,
Few, if any, of the groups of people responsible for providing management
with information have had the time to examine management's needs. This is
not surprising for they have been fully Involved in ensuring that the existing
procedures centinued to perform successfully, that is to say, that they
continued to produce the information managers are used to receiving.
These same Information providers have been trained either as accountants
or systems designers and have not come face to face with the manager's
problems. The manager is primarily concerned with dealing with problems
as they occur and ensuring that his group of employees performs effectively.
To do this he keeps his eyes and ears open and censtantly discusses what
is gning_nn with his supervisors and foremen. This could be considered
as the Informal information system. In addition he peruses the routine

reports that he receives looking for information pertinent to his activities.
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The final reason why the manager's information needs have been largely
neglected Is the difficulty met by those who try to determine managers?
needs. Numerous spproaches have been tried but these have all
floundered on the basic problem of how needs can be effectively defined.
Three main ways have been tried by the information providers, none of
which have worked successfully.

a) Asking the manager what he wants.

b)  Suggesting what he might need.

c) Telling him what he is going to get.

In the first case the manager does not know, in the second he accepts
what is offered and In the third he has no choice. These approaches do

not represent a realistic atiempt to establish the manager's needs.
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1.3 Manifestations of the problem.

There must be a point at which someone recognises there is a problem.
This rarely occurs by the sudden flash of Insight which leads immediately
to both the recognition and resolution of the problem.

More often than not there is a build up of events which leads to the
recognition that a problem exlists,

Such a series of events can be likened to a2 manifestation of a problem
rather than sudden realisation. The problem of defining management's
information needs was a manifestation from a number of basic criteria.

It was noticed that no matter what information was offered to the manager,
it did not seem to meet his needs. This anomaly became apparent in two
distinct ways.,

a) The accountant's view

The first of these could bhe called the accountant's view, because
it is the way accountants see the problem. The accountant's role
is to provide management with information which indicates the
%inancial result of the manager's action. Whether such results
are compared with previous plans or not, the manager quite
rightly, sees such information as being concerned with the

past rather than the present or the future,

Accounting information is also seen as a form of measurement,
and managers react to being measured by accountants, who they
believe could not perform as managers, There is, therefore, a
dichotomy between the people being measured and the measurement
system,which tends to lead managers towards an attitude which
guestions accounting Information rather than using it as part of

the management process.
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b) The systems designer's view

The systems designer sees the problem from a different angle.
This can he summed up by a statement made by a Programming
Manager who said o a colleague,
"Wou're like 8 user, you tell us what you want, and
when we do it, it Isn't".
This attitude is prevalent in most organisations that use
computers. The systems man wants the user's requirements
"frozen" so that the system can be designed., And though they
talk about flexibility, they are not prepared to offer it as the )
managers believe would he helpful. Flexibility is
crucial and this lack of flexibility causes even good information
systems to become out of date,
Edward T, Elbourne recognised this in 1914 when he wrote:
It Is quite possible for the Management to collect more Information
than it can use to advantage, or which is more castly, or hinders
production more, than the informaticn is worth, This is a real
danger that has io be guarded against continuously, for routine

that serves a valuable purpose when initiated may cease to be use-
ful by some later change in conditions. (10)

The information system should be flexible in respect to three areas which
are all likely to demand changes.
' 1. The user will almost certainly want to change the format, content
and passibly timing of the information he receives. This should
be possible without any difficulties and should be a service that

can be provided quickly and simply. Users will change and the new

user's needs will almost certainly vary.
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2. The organisation will change via acquisitions, re-organisations,
product changes, diversification, etc. The system must
recognise this and be able to adapt within reason to cope with

these changes.

3. The environment will affect the system, particularly in respect
to external factors. Recent examples are VAT changes, price
controls, ete. The need to provide ways of catering for such
factors should be accepted and even if the Initial design Is
extended, this should be done., Many firms have been caught out
on VAT rate changes, although this was a certainty and should

have been catered for.

Flexibility is a key to efficient information systems. Llithout flexibility
systems have to be amended and have additions grafted on in such a way
that when lacked at as a whole the system has become un-wieldy, inefficient

and wasteful of time and effort.

This is depicted In Fig. &4 as showing management's needs and the information
available. It is likely that needs will be shouwn to be less in volume than

the information available, but begause of the problems of defining needs

there will be a mismatch between the two, shown in Fig. 4 as an overlap.
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AVAILABLE

Fig. 4 The Problem

The nature of the problem is such, that although it manifests itself in
management's negative attitude to information, especially that provided
by the accountant and systems man, it cannot be easily quantified or

resolved with the formal information systems.,

Perhaps the principal reason for this is the dynamic nature of the decision

making process whichis perhaps why Gee (11) discovered that managers believe-

1. Information comes too long after the period to which it relates
for effective action to be taken on it.

2. The subjects covered in the information are outside the control
of managers.

3.  The control infarmation provided 18 insufficiently detailed to
help.

L, The information provided is thought to be Inaccurate.

5. The information is not presented in a form that could be under-
stoond.

GGee suggested that perhaps the reason for these problems stemmed primarily

from a misunderstanding of the manager's role and individual responsibilities.

Ta this view can be added a numher‘k of other reasons: -




2n

1. There has been an overconcentration on accounting systems.
2. There has heen and still is a lack of understanding of what
constitutes control information.
)
3, Infarmation has been provided as the spin off from admin-

istrative procedures,
’

4. Information providers and management have not fully understood

the use of Information in the declsion making process.
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1.4 The Relationship of Infarmation to Decision Making

The prohlem of identifying management's Information needs cannot be solved
unless we can ldentify and define the decisions managers take. The rela-
tionship between information and decisions is fundamental to this research.
It was stated earlier (page 5 ) Information is the raw material of the
decision taking process. If this hypothesis is true then it follows that

the lack of the appropriate information will affect the decision making

abilities of management.

This research Is based on the view that information needs can only be Iden-
tified by examlining the decision making process and defining the Information
needed for each decision. This implies that once the decision siructure of
the individual manager's job has bheen established, it would be possible to

relate his information needs to the decisions he takes.

This presents two distinct problems for the researcher.
1. LWhat constitutes an information need? ‘
2. What is the relationship between the need and the decision?
A need is defined In the Dxff:ll"d Dictionary as:-
"Something that cannot be done without".
This definition is considered to be too strict because it is apparent that
managers are not prevented from taking decisions because their information

needs are not met. Most decisions have to be taken regardless of whether

or not the appropriate information is available.
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The manager will never be able to get all the facts he should have,
Most decisions have to be based on incomplete knowledge - either
because the information is not avallable or it would cost too much
in time and money to get it. To make a sound decision, it is not
necessary to have all the facts; but it is necessary to know what
information i= lacking in order to judge how much of a risk the
decision involves, as well as the degree of precision and rigidity
that the proposed course of action can afford. For there is nothing
more treacherous - or alas, more common - than the attempt to
make precise decisions on the basis of coarse and incomplete information.
(12)

It is apparent therefore that the degree of need for information will vary
in regard to the decision, the manager and the timescale. Some infor-
mation will be essential and affect the gquality of the decision and other
Information, though of some slight value, would probably not change the

decision.

Perhaps the maost crucial aspect to be examined is the relationship of the

degree of need with the decisien. To examine this idea it Is necessary to

have some Insight into what constitutes a decision.

e do not yet understand how to deseribe a human decision. The
descriptions usually offered reflect the psychological traits of the
describers. A thinking type believes that the mathematical theories
of games and of optimization will provide all the concepts necessary
to define a decision clearly, as well as a correct decision. He is

N arrogant enough to label his efforts "decision theory", without any
uneasy pang of conscience. The feeling type asserts that a decision
is essentially a unigue expression of human values and that the meaning
of a decision cannot be captured by generalized mathematical expressions.
An intuitive type believes that decisions are insights, guick flashes of
understanding how to solve a problem, They freguently assert that the
manager leaps to his conclusion without benefit of, or even the need for,
analysis. FInally, there are those who assume that the whole business
of decision-making is contained in available information: what decision
Is made depends solely on what facts are known., (13)




(24)
Everyone would agree however with Drucker's definition of a decision.
A decision is a judgement. It is a choice between alternatives. It
Is rarely a choice between right and wrong. It is at best a choice
between "almost right" and "probably wrong" - but much more often |
a cholce between two courses of action, neither of which is probably
more nearly right than the othar. (14)
Drucker gquite rightly Introduces the idea of uncertainty into his definition
of a decislon, and this Is where information plays a major role in helping
to remove or reduce uncertainty.
Lhatever contributes to the diminution of ignorance or of uncer-
tainty surrounding an impending decision merits the label of in-
formation. Information, therefore, ranges in value from a
position in which it eliminates completely all ignorance and un-
certainty surrounding a decision to a position In which it con-
tributes absolutely nothing to the diminution of existing ignorance
and uncertainty. (15)
There are, of course, varying levels of uncertainty in any decision making
process., March & Simon (16) considered that there are three
definitions which help us to appreciate problems of uncertainty.
Certainty - a definite known outcome;
Uncertainty - an unknown outcome;
Risk - a measurable probabllity.

It has been suggested that the greater the degree of uncertainty surrounding

a deeclision, the greater the need for information to reduce the uncertainty.

The amount of information necessary for a particular Indi-
vidual In a decision-making situation will therefore be pro-
portional to the amount of uncertainty Initially surrounding
the probhlem. The greater the uncertainty, the grester will
be the amount of information necessary to reduce it. (17)
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This relationship between information and decisions becomes a vital
factor in the deecislon to spend money gathering maore information, and

it almost certainly affects the manager's need for information. This view
of the value of information has been expressed before.

¢« Information has many of the characteristics of material
resources, It can be produced, stored, and distributed;
it is perishable to the extent that it has no utility beyond
the time it Is needed; yet it is not consumable in the sense
that it can be used up. As for its worth, the less a
decision maker knows about a problem and its possible
solutions, the higher the cost he must pay for potentially
useful information. The greater the potential value of
information, the larger the investment management must
be willing to make for its acquisition. (18)

Vet this makes the assumption that the manager making the decisions is
aware of the degree of uncertainty or his own lack of knowledge, and is
therefore able to place a realistic value on the need for information. It
also assumes that managers take a similar approach to decisions, balancing
the need to act with the need for further information. Managers do not
however behave in such a rationsl way, they are affected by emotions

and personality which create varying attitudes towards decisions and
information needs.

Let us not forget, though, that the amount and nature of the
information desired by business managers vary with their
personalities. Some are Impatient with elaborate detail
study and - preparation and like to make quick decisions
based on the Information at hand as they begin their
deliberations. These men get their best results when
historiczl or environmental data are not the major influen-
cing elements in the decision, for example, with a decision
involving the introduction of a new product. Other managers
delay decisions too long waiting for information that may be
helpful but actually is not vital. Between the two exiremes
fall the vast majority of business managers, who generally
achieve the right balance between waiting for more infor-
mation and making quick deecisions, but wish that more
pertinent and timely information could somehow be made
available on an economically feasible basis. (19)

e
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The supply of information to the decision maker depends to a large extent
on where decisions are made within the organisation strecture of the
business. The decislon hierarchy plays an important part in the problem of
meeting management's information needs. The further the decision point
Is from the source of the information, the more likely it is that the information
will be delayed and corrupted in the communication channels through which
it flows. Decision making responsibility is therefore an important pre-
requisite for defining who needs what information.

Decision-making responsibility is assigned at the Iowest

point in the organization where the needed skills and

competence, on the one hand, and the needed information,

on the other hand, can reasonably be brought together.

A great improvement is believed to result in any firm when

the creative talents of responsible individuals are encouraged

to develop in a climate of individual respensibility, authority,

and dignity - a climate that Is made possible by the decentral-

ization of decision making. (20)
Lhether or not decentralisation of decision making in itself brings about
better decisions is dehatable, luhat is important is the bringing together
of the decisiorn maker and the informatlon needed by him at the earliest
possible point in the information system. This vital link between the decision

and the information needed to make an effective decision is fundamental to

this research.,
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15 The Impact of the Problem on Decision Quality

The problem being examined by this research is the defining of management's

~

information needs. If this problem can be resolved and if the manager's
information needs are met, will it lead to better decisions? This is a
guestion which has not been satisfactorily answered. Writers on this
subject nearly always relate the value added by information to be based
on the taking of better decisions. McDonough states five ways in which

information adds value,

Here are some of the places where information value
accounting can pay off:

1. Value added by information as administrators are given
time to match the scope of the problems for which they
are responsible,

2. Value added by information as decisions are made that
otherwise would not be made.

3. Value added by information as decisions by analysis prove
better than decisions by insight.

L. Value added by information as the scarce commodity of insight
is freed from lower-level decisions and can be applied to
higher-level problems.

5. Value added by information as decisions are made sooner
because of the Increased confidence of the manager.

It has been said that "knowledge is power". Likewlise, with
complete information available, the decision may already

have been made. Another way to say this is that "facts may
speak for themselves" and require only a formal acceptance and -
stamp of autherity rather than a decision. (21)

Of these five ways three are concerned with makfng more decisions and
better decisions more gquickly. The implication of this is that where the
decision maker lacks information he is avoiding decisions, taking them
more slowly or making poor decisions. If this is true then the meeting of

management's information needs is indeed a crucial activity.
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However, we must ask the gquestion -

"What makes a decision a good decision?"
Is it the way the decision is made, the way information is collected and
analysed, the way people are Invelved, or is it the result? Does a bad
result mean the decision was bad or does it mean that the predicted
result was wrong? The decision to act or not to act Is usually judged
on the result that oceurs. VYet the result may have much more to do
with the way the decision has been implemented than with the decision

itself.

At the time a decision is taken the manager considers that in the light of
what he knows his decision will produce the best result. He can only make
such a judgment if he has been able to predict the likely outcome of each

alternative and select the best one.
If the outcome of each available alternative were known to the
managqer in a strategic-decision situation, the function of
management would be rather simple. In the decision involving
advertising expenditures, for example, if the manager knew
that one expenditure level would produce a profit of 100,000
and another would produce a profit of 110,000, he could very
simply determine that the second expenditure leve! was the
better choice. If no other alternatives were available to him
and profit were his sole motivation, his decision problem would
not be at all vexing. Even if a larger number of alternative
expenditure levels were available, he would just have to choose
the one that results in the greatest profit. If the number of
alternatives were very large, he could use a computer o
perform the search for him. In either case, the Intellectual
exercise reqguired to make the decision would be minimal. (22)

The management decision process is difficult precisely begause the outcome
of decisions Is uncertain, The role of information in improving the manager's
|

choice of slternative is to provide increased knowledge of the problem

and the likely outcome of each alternative.
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The effective decision maker will satisfy himself that he should or should
not act, based on his knowledge, experience and belief. The information

he needs Is that which will help him make up his mind to select a course

of action or Inaction in preference to the others.

.« s the effective decision-maker compares effort and risk of
action to risk of inaction, There is no formula foer the right
decision here. But the guidelines are so clear that decision
In the concrete case Is rarely difffcult. They are

- act if on balance the benefits greatly outweigh the cost and
risk; and

- act or do not act; but do not hedge or compromise.

The surgeon who takes out only half the tonsils er half the
appendix risks as much infection and shock as if he did the
whole job. And he has not cured the condition, has indeed

made it worse, He either operates or he doesn't.

Similarly, the effective decision-maker elther acts or he doesn't
act. He does not take half-action. This is the one thing that is
always wrong. (23)

It can be said that the quality of a decision depends upon whether the
alternative chasen was the best in the ecircumstances, and not en whether
the putcome was what was originally predicted. Information on the
results of previous decisions does not necessarily lead to a change

in the decision maker's approach but it may well alter his prediction

of the likely outcomes of future decisions.

Information can be said to aid the manager's decision making activities
if It is relevant to the decisions he has to take, adds to his store of
knowledge, assists him In arriving at a hetter understanding of the
problem and helps him to select the alternative which appears most

likely to meet the objectives of the decision.
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1.6 The Dbjectives of the Research

This research has three principal objectives,

1. To develop a methodology for defining management's
Information needs.

2. To test the practicality of such a methodology in an
existing company which offered a wide range of
management style and attitude.

3. To formulate a method of building the management's

information needs into the information system.

A Methodology

Devising a way of defining management's Information needs is a
principal objective of the research, for if a method can be devised

it will be possible for other people to use the methn;j and improve the
ability of those concerned with meeting management!s Information needs,

to do just that.

Such a method must be based on an understanding of the use of infor-
mation for decision making and must involve the managers concerned to

a great extent.

The recognition of the importance of studying management's
information needs throughout the organisation is being
amplified as computer systems analysis pushes upward into
the decision hierarchy. Questions about the data to report
routinely to management, or in an approved format on demand,
or in a special format when requested, are naive unless mads
In the context of the particular organisation.




1

As information system studies broaden their boundaries,

pushing outwards and upwards from the operational data

base towards the information needs of managers, there is

aneed to understand the idiosyneratic and personal nature

of infarmation, and to appreciate the different informatien

needs at different decision levels. (24)
The method used must be based on a considerable amount of field work,
it cannot be done sitting at a desk and making assumptions of the infor-
mation needed by management. The infarmation provider and the manager

must waork together to define their needs and the method produced by

this research should enable them to do this.

The method should provide for the folloewing:

a) the definition of decisions,

b) the determination of a decision structure,

c) the gathering of information needs related to
decisions,

d) the subseguent cemparison and analysis of infor-

mation needs,
e) the production of information flows to and from decision points.
The method must be simple to operate and yet provide comprehensive
records of information needs that can be used in the design of infor-

mation systems.

Testing the Method

No methodeloagy is of real value unless it has been tried and tested in a
dynamic environment which provides a wide range of problems. Only if
the method is stringently tested and proven can it be considered of

practical use.
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The proving of the methodology is a fundamental objective of the

research. The principal measures of success will be: -

a) Management's acceptance of the findings;
b) That the method can cope with all eircumstances;
c) That the method can be described and applied in a

wide variety of arganisations;

d) That it defines management's Informaticn needs.

Meegeting the Information Needs Defined

Having defined management's information needs it is important that they
are related to the basic systems which will be used to meet the needs.
Unless the method used provides the basic data for this to be done it

will have stopped short of being a really valuable management tool.

The researcher must consider the way the information needed can be
analysed Into its primary sources so that the required systems framework

can be specified.

Secondary Objectives

There are a number of secondary ohjectives which are concerned with the
managers themselves, their attitudes and approaches to the question

of decision responsibility and their use of information for decision making.

There are four secondary objectives: -

1. To determine whether managers are aware of their decision
responsibilities.
2. To establish if decision responsibility is given to or

acquired by managers.

3. To determine the relative level of decisions responsibility

vis a vis the avallabllity of Information.
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4. To establish the way managers use the formal and informal

information systems, and to relate this to their position,

experience and general knowledge.
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1.7 The Approach to the Research

The research was approached In a number of steps,

1) Discuss the need for and the basis of the research
with the University.
2) Discuss the need for the research with the Company
and obtain general approval.
3) Decide on the method to be used.
4) Deslign the basic documentation.
5) Discuss the approach with Divisional Management and
obtain approval.
6) Test basic method with "friendly" managers.
7) Explaln basis of research.
8) Carry out research.
9) Analyse results.
10) Repert to management.
11) Lirite up results,
Discussipns

The early discussions, hoth at the University and Company, were

beneficial in gauging different attitudes to the guestion of information

for decislon making. The University felt that this was an important area

for research that could produce valuable results which could be used

guite widely., The Company accepted the need for a survey of decision

making and information flows, but were dubjous of the practicality of

actually producing concrete results.

In June 1974 baoth the University and the Company agreed that the research

should proceed.
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The Method to be Used !

Three methods of carrying out the research were considered, these were:-

a) Use of a guestionnaire;
b) A guestionnaire and interview;
c) Open-ended interview.

The first two, both involving the use of a guestionnaire, were discarded
because of the problems of definition and interpretation that it was
considered would arise. This decision was arrived at after discussions
on the problems of guestiocnnaire design with Keith Blois at Loughborough
University.

The choice of the l::{:!en-ended intervieuw also presented a number of
problems, but it was felt that these could be overcome with care, they

were: -

9] interviewer bias,

1) bias in recording responses,

1i1)  faulty interpretation of responses.
To help overcome these problems a "guestioning sequence" was prepared
which helped the interviewer to keep to the point and to cover the same
ground with each manager. The managers would also be asked to agree
the record of their answers and this, it was heped, would overcome
problems of faulty interpretation.

Design of Documentation

It was belleved that the basie documents used to record management's
answers and for subsequent analysis would prove crucial to the success
of the research.

In fact the basic document design formed part of the research in that it

would be a substantial element of the methodology for defining management's

information needs.
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The documents had to provide a basis for doing three distinct jobs,

a) record managers' decisions,
h) record informatlon needs for each decision,
c) bring together decislons and information.

“The form of the documents Is explained In Section Three of this thesis.

Discussions with Divisional Management

The form of the research was discussed with eadh of the Divisional
Boards of Management to obtain their approval to the research and the
methods and to agree which group of managers would be included in
the research. Approval was obtained in October 1975,

Test Basic Methad

The basic interview approach and documents completion was carried

out with three managers who were willing to act as "guinea pigs" for

the research. During this trial run it was estahlished that the managers
to be Interviewed were unlikely to be able {o discuss decision making and
information needs unless they had had some prior information on what the
research was about and how they could help. It was decided to hold a
seminar for each Divisional group of managers to overcome this problem,

Explain Basis of Research

A booklet entitled "Information for Decision Making" was written (APPENDIX A)
for the managers and was handed out at the seminars. This, together with

the seminar, formed the hasis for explaining what the research was ahout,

and how they could help.
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Carry Out Research

The actual research, starting after the seminars, was carried out over
a period of eighteen months. During thls time all the managers
concerned were.interviewed and full records prepared. This
phase was the most difficult phase of the whole research project. It
required considerable travelling and a very high level of concentration
during the interviews. Many problems had to be overcome, particularly
concerning personality and attitudes of the managers.

Analyse Resulis

This phase of the research was almost totally concerned with sorting the
information collected, though further visits had to be made to clarify the
responses glven by managers in the initial interviews.

Report to Management

It was an important test of the research to obtain management's approval

to the results of the project and so a comprehensive report was prepared
for the management, Indicating the principal areas of need for information
as identified by the research.

Write Up Results

This final phase of the research provides-the basis upon which the success
of the research can be measured and pravides the description of the way in

which the research achieved its objectives. This thesis is the result of

this final phase of the research.




1.8 Relationship of Research to Tilcon

The research was particularly relevant to Tilling Construction Services Lid,
(Tilcon) because of a number of factors which had created an environment
In which management's needs for Information were quite evidently not
being met by the systems.
The facters which had created this situation were: -

al the recent formation of the company from a number of

subsidiary companies of Thomas Tilling;
bl the lack of any formal systems development strategy;

c) the geographic spread of activities;

d) the variety of management styles in operation;

e) the independency which geographic remoteness tends io
promote;

f) a weak communications system suffering from geographic

spread and fragmented management.
These factors rolled together provided an environment in which the

research project was not only needed but one in which there was

sufficient scope for the research method to be fully tried and tested.
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Chapter Two

The Company
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The Company

2.1 Tilling Construction Services Lid. (Tilcon)

Tilling Construction Services Ltd. (Tilcon) is a large private company,
being a wholly owned subsidiary of the Thomas Tilling Group. Its
activities are concentrated in the areas concerned with providing basic

materials and services to the construction industry.

The company is organised Into a series of operating divisions each con-
centrating in a particular product area and each autonomous. The general
structure of the company Is one of vertical integration, from extraction of

raw materials to the production of finished products.

The company has developed over fifty years from individual quarrying,
readymixed concrete and moriar plants and transport companies, by a

process of merger, acquisition and organic growth,

In 1970 three major groups of companies, all subsidiaries of Thomas Tilling
were amalgamated to form Tilcon. The groups Involved were: -

a) Lime 5and Mortar Ltd.

b) Slaters Quarries

c) Alexandra Building Services Ltd.
All these groups cperated as a collection of small independent companies so
that when the amalgamation took place in 1970 the number of individual
companies involved was in excess of 50. This growth and development
explains to a large extent the present philosophy of the company, to ;J}IJE.I‘EIT.E
reasonable sized loeasl businesses with profit accountability, autonomy and

thus considerable flexibility in operation.
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This philosophy has tended to provide an ideal environment for entre-
preneural managers operating on thelr own Initiative with the only real
control belng the allocation of funds and the measurement of performance,
namely profits earned. This control Is exercised by accounting and
budgetary control systems which provide details monthly of the operations

and profit of every Individual unit.
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2.2 The QOrganisation Structure

The organisation of the main elements of the business reflects the philesophy

of profit accountability fostered by the parent company Thomas Tilling.

The company is divided into four main divisions,

The breakdown is shown on the following chart.

Headquarters,

Quarries,

Concrete,

Mortar,

(Fig. 5)

BOARD OF DIRECTORS
HG QUARRIES CONCRETE MORTAR
I I l i ] 1
URFACING SCOTTISH REGION NORTHERN REGION CENTRAL REGION INDUSTRIAL SANDS ENGINEERING
I ] | 1  ———
SAND AND POUNDS
ONE GRAVEL OTHERS MORTH WEST] MIGLANDS | |SOUTH WEST WORKSHOP || PLANT
| i 1 [ 1 |
NORTH EA YORKSHIRE %ﬂ{,ﬁﬁgm LOCH ALINE GREGORY'S MERIDEN

FIG. 5
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It was decided by the Main Board of Directors that the research would
be confined to the Quarries Division which at that time had asales income

of £50M.,

The Quarries Division was sub-divided into three main Regions, Scotland,
Northern and Central., Each of these Regions was operated independently.
The individual Regional Managing Directors are able to decide the
management structure they wish to adopt. Because of this flexibility

each structure is different and positions and titles are not therefore

directly comparable, this can and does lead to confusion.

The organisation structures of the Individual regions of the Quarries

Division are as follows.,
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The geocgraphical spread of activities Is shown on the following mag. The
Regional Head Offices are shown in a circle with the initial letter, e.g.

@ Scotland. The area offices are shown by a sguare with the abbreviated
area name £.0. ﬁE North East Area. Operating activities are shown by

adot ¢ .

The geographical spread has some influence on attitudes as there are a number
of parochial historical factors which have led to the present farm of manage-

ment.

FlIG. 9
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2.3 Political Nuances

No organisation Is free from politics, and Tileon Is no exception. The
struggle for power and authority Is continuous at all levels of the organisa-

tion, but it is particularly noticeable at Divisional and Regional levels.

Divisional Politics

At the Divisional level the struggle is between the three Regional Managing
Directors and the Divisional staff, This is very much akin to Machiavelli's
(25) courtiers and baron situation, with the Prince, the Divisional
Manaéing Director, keeping his Barons, Regional Managing Directors,

in their place with the help of his courtiers, i.e. the Divisional staff.

Each Regional Managing Director is judged on the profit performance of his
Region in terms of the return on capital related to the original budget. The
Regions are, however, quite different in size, number of units, employees,
products, etc., and this makes comparison very difficult. The three
Regional Directors have io battle for financial resources based on perfor-
mance and Individual project reports. There are always more demands for

resources than can be met.

Project playbacks are carried out, but as these are usually done hy the

Reglonal staff, the results tend to always show that the project has paid off.
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The Divisional staff are concerned to see that they are fully informed of

Regional Activities, but this is not easy as the formal information systems ‘
\

are hased at Regional level and in the words of a Divisional executive - |
\

"Show just what the Regional people want them to."

Regional Politics

These vary reglion by region depending upon the management philosophy in

vogue at any cne time, At the time of the research the general philosophy

in each region was guite different.

In the Scottish Region the philosophy could be described as Autocratic.

The Regional Managing Olrector had &ll the functional managers reporting directly

the hierarchy placing a strain on the information system with many demands
for information being placed on middle management. This situation can be

|
|
\
to him, thus he had a wide span of control. Decisions tended to move up |
|
\
i
\
|
deplicted as below, |

|

Decision
Struc-
ture

Information :
Flow




(50)

In the Northern Region the Reglonal Managing Director acted as a
Benevolent Autocrat. He had two Area General Managers and several
function managers reporting to him. Decisions spread fairly evenly
although the Reglonal MD was involved In quite a number of apparently

low level decisions. Slituation can be depicted as below.

Decision
Structure

Information
Flows

In the Central Region tﬁe philosophy was Democratic.

In this Reglon the Regional Managing Director worked through his
two Area General Managers who had considerable autonomy. Declsions
were ;:;assed down and information flows were appropriate to the decision

structure.

This situation can be depicted as below.

ecision Information
5tructure Flows
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It was noticeable that attitudes in all three regions were affected by the
decision structure and the information flows, If the manager had grown
up In an autocratic environment he was not keen to tak:u_ decisions and
relied on receiving Instructions. This was less noticeable under the

other styles of management.

Moving frem one style ta the other did not seem to work and very little
movement of staff took place between the regions. The manager moving from
the autocratic environment found It more difficult to cope, the manager

moving from the democratic environment found it mare frustrating.

The impact of management style was noticed mainly In terms of management
attitudes and in the way information flowed through the system. The
specific effects of this were noticeable threughout the research and will

be commented on further.




2.4 The Researcher's Position

At the start of the research the researcher held the position of Organisation
and Methods Manager, reporting to the Financial Director at the Group Head
Office, and as such was outside the Divisional and Regional management
structure. This was not only convenient, it was essential for the research

-

to be unfettered in scope.

During the research the researcher was promoted to Management Services
Manager and given responsibility for all systems developments, including
computer systems analysis and programming. This provided an excellent
opportunity to see that the results of the research were built into the

company's systems development sirategy.

L hen the research started the researcher had been with the company
four years, and through a variety of projects had a good insight into the

company structure and the existing information systems. Though In many

ways an advantage this background information was also seen as a possible
disadvantage in the researcher's ability to be unbiased and objective.
This was recognised at the very beginning so was manageable and did not

affect the research. d

Many of the managers to be interviewed were known to the researcher and

this was a help in making contacts. Though not being a part of the Regional
Management, the researcher did nevertheless have a certain status in the com-
pany which would be considered as roughly equivalent to an Area General

Manager. This certainly helped In some situations but on occasions was

found to be a distinct disadvantage.
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On the whole the researcher's position in the company was found to be

an advantage in understanding and communicating with the managers
involved in the research. The research was also accepted as an ardinary
project like any other carried out by management services staff, which

was in itself a distinct benefit.
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2.5 The Need for Research

The need for research became apparent when the researcher was given

the responsibility for designing and installing a computer based management
infarmation system. The first step was to establish the basic system
requirements and to determine whether a computer was necessary, and

if so, what type and size of machine should be obtained.

A small ICL 1901A uias in operation handling the purchase and sales

systems.

Several papers were prepared which indicated the need for a systematic
approach to establishing the Information needs of the managers concerned.
The first decision made was to concentrate administration in the local
offices, providing a means of access to the central computer. The decision
was made in order to ensure that local data collection was handled

efficiently, accurately and speedily.

The following abstracts Indicate the basis for the decislon to localise
administration.

Developments of Tilcon Systems

1. Tilcon is organised in a number of independently administered
operating units (be they Divisicn/Region or Area). The work
handied at these points covers all the basic administrative
activities including dealing with customers and suppliers. In
order to ensure that data is processed effectively, these admin-
Istrative points have to be in control of the data which Is input
to the basie systems. This control is desirable for both the
collection, handling and Input of data, and should extend to a
logic peint, where further processing is desirable, using the
facilities of the mainframe computer.

2. Local clerical activities need to be designed to suit the circum-
stances and yet allow for data to be input into the overall systems
pattern applicable.
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3. The handling of data at the administrative units should be
minimised so that no additional work is carried out in
keeping basic records and in the conirol of data being
input Into the basic system.

L. The development of systems in Tilcon should be to -

a) Strengthen the local contro! of data handling.

b) Minimise clerical activity locally.

c) Provide all the hasic records for successful local administration.

d) Ensure effective services to custoemers and suppliers when
dealing with querles.

e) To be flexible and allow local administrative points to approach
local problems in different ways.

f) Ta ensure local management recelve data and information speedily
and at the correct level of accuracy.

5. Eventually it must be our aim to provide local management with a
means of inputting data direct to the computer and of interrogating
the master files held in the mainframe computer. This will require
the following: -

a) An understanding of the use of computers via terminals.

b) The knowledge of local requirements ie what questions should
be asked.

c) A deslre to use this form of infarmation facility.

d) The support of local management in the successful development
of lpcal resources.,

6. To achieve these objectives requires: -

a) Sound Iocal administrative offices,

b) Good local elerical procedures,

c) Efficient data handling machines or methods.

d) Effective overall systems.

e) Well managed carefully designed mainframe configuration.

The objectives for the system to be Introduced were agreed as
follows: -

a) The main objective must be to have the most effective system.
By this it is meant that the work at administrative centres
(be they divisional, regional or area offices) should be
minimised while control is enhanced. Careful consideration
is needed as to where that control could most effectively be
operated within the desired divisional structure.
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b) Particular consideration should be given to management
requirements for information particularly that of immediate
significance which may not be available at present but which
could he automatic output of any future system. In this non-
financlal as well as financial information should be considered.

t) There will be one co-ordinated group system but the proposals
should allow for a reasonable level of flexibllity across the
Divislons/Reglons and even between areas in the Divisions
where logical reasons exlist.

d)} Customers and suppliers requirements should be fully
considered with particular emphasis on settling queries
guickly.

e) The control over debtors, creditors, stock and work-in-
progress to be enhanced with the gcashflow improved,

f) Likely growth of Tilcon to be considered not just in relation
to the forecasts but also allowing for an equal growth through
acquisition.

g) Consideration should be given to the speed with which future
development in processing may take place so that the eventual
system will be In a position to process data most efficiently for
many years to come,

h) A very high priority to be given to the reliability of the
equipment.

1) The system to produce accurate information and minimise the
possibility of making errors.

j) Equipment putting high priority on the skill of the operator
other than at the centre to be avoided.

(8.1.73)
The above objectives were all considered to be valid and achievable if

‘care and attention were given to the formulation of the requirements as

stated, the following paper was then presented to the Board of Directors.
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Developl:nent of Group Systems

A review of the present group systems including accounting based
on the computer at Harrogate House has been initiated in order to
establish the direction of these systems. This review has become
necessary for the following reasons:

1. With the growth of Tilecon which has been forecast to take place
over the next few years and bearing in mind the likely level of
acquisitions, the present computer configuration would be
Incapahle of coping. In October 1972 when turnover reached
a new peak, a considerable amount of overtime and weekend |
work was necessary and it is likely that this effect will be seen ‘
In 1973 at peak times and it will also become difficult to incor- ‘

. porate new programs.

2. Since Tilcon was formed, the systems surrounding the computer”
have been gradually developed and this iIs one reasocn why the ‘
total costs of the computer at Harrogate House have been reduced.
It is possible to see other ways of improving the systems and ‘
reducing costs but certain key decisions would have to be made
which would establish a pattern for the computer for the future.
It is therefore Important that these decisions should be right ones
and only a detalled review can establish this,

3. The present computer configuration is inflexible in that it cannct
be consulted or interrogated during processing and can only deal
with one program  at a time, This prevents many useful systems
from being considered and it makes the present system slower and ‘
possibly more expensive than it need be. In additien, the Initial
maintenance agreement with ICL Is due to terminate in 1974 and ‘
thereafier the cost of maintenance will become more expensive.

4. The idea that the computer can be a considerable aid to management
Is gradually becoming accepted in certain parts of the group. The
original computer was designed {o satisfy an accounting problem and
one of the objectives of this review would be to design a system which
would allow management to make far greater use of the computer.

LWith these factors In mind, Mr. Trevor Bentley has been asked to
carry out a review and he has been consulting Financlal Controllers and
members of the Data Processing Committee. Very shortly, he will be
producing a report for discussion within the Group and it Is suggested |
that each of the Divisional and Regional Boards might like ta set aside ‘
some time on the agenda of their next mestings to discuss this report

with Trevor Bentley and Ian Morris present. The report will be glven ‘
the maximum exposure. It will be discussed at the next Financial |
Contirollers' Meeting and the Data Processing Meeting and if a
Managing Directar or Regional Director feels that he or any one of his
staff would like to discuss the report with Trevor Bentley, then this
can be arranged.
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As well as these internal discussions, the advice of the major
manufacturers and Tillings Data Processing Adviser will be
sought. When this report has been fully discussed, it will be
revised and designed as a paper far the Tilcon Board requesting
permission to go ahead and implement the systems which Group

discussions have indicated are necessary. This would include
a review of the financlal implications.

(29.1.73)
This paper was followed by the report of "Development of Group Systems"

which was prepared for the Board on 21.2.73.

This report was discussed widely with management and the most obvious
and frequent conclusion drawn from such discussions was that the managers
did not know what information they needed, nor were they clear as to the
decisions they took; the following Is an extr‘act' from the minutes of one
meeting with management.

"The sales and production information needs were discussed

and it was felt necessary for the systems specialists to say

what was available and practical, rather than asking the managers

what they wanted."
The Group Systems Project continued and on 17.5.73 a report was prepared
for the Board of Directors setting out the basis for the future development
of systems.
The pra's and cons were presented verbally to the Board by the researcher
who at that time commented on the need for management to assess their
needs and congider the key decision areas in J1:h|3 business and the need to
provide information to meet the needs of these key decisions.
On 29.6.73 the project was set in motion and the new computer ordered. It
was very clear at this stage that though it had been possible to design an
approach which would meet the majority of the objectives listed previously, it

was going to be impossible in the prevailing climate to meet management's

information requirements, when they were not aware of their needs or the key

decisions taken at each level of management.
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2.6 The Declsion to Carry Out Research

Following the decision to proceed with the purchase of a new computer
and terminal network, the researcher suggested that it would be a sensible
idea to examine management's information needs, This was to be done

alongside the development of basic data collection procedures.

The idea was Initially considered Impractical by the Board of Directors.
The researcher, believing the research to be Important, approached
Loughborough University, Department of Management Studies, with the
suggestion that the definition of management's information needs would

form the basis for a research degree.

Loughborough University accepied the proposal and the researcher then

approached the company for approval to carry out the research. This time

the company agreed and initial work started In the summer of 1974, As far as

the company was concerned, the research was seen as a pragmatic exercise
as part of the overall development of systems within the Group, and it was
clearly stated that they expected the results to be directly applicable to the
design of Information systems for the company and that this should be seen

as a principal objective.
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Chapter Three

Research Technigues
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Research Technigues

3.1 Information and Decisions

It was elear that the first task In defining management's information
needs was to define the decisions taken by a group of managers, and then
by a process of examination and discussion, to define the Information

needed to take each of the decisions.

In defining decisions it was censidered important to attempt to segregate
tkeisions according to type and Importance. This separation would enable
emphasis to be placed on defining the Information needs of the key decisionsa

within the business as a first priority.

It was necessary as a first step to determine whether the decisions taken

by managers had been previously analysed and built into the manager's job
description, It was established that this had never been done in the company
before and that where job descriptions had been Issued they did not include

an analysis of the decisions that had to be taken by the manager.

The first stage of the research was concerned with analysing the decisions

taken by management and devising a means of recording this data so that

decisions ecould be separated by type and impartance.
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3.2 The Decision Grid

The researcher deeided to produce a Decision Grid, Fig. 10, which would

be completed during an interview with each manager,

MANAGER

IMPACT
MINOR IMPORTANT VITAL
SPECTRUM

COMPLEX

ROUTINE

MECHANICAL

FIG. 10
The decision on the type of decision and its impact would be made by the
manager who would assess these two factors in relation to his job and the

achievement of his objectives, where he was ahble to state what they were.

This epproach pre-supposed that the manager had some knowledge of his
own job and what constituied a decision. It was found in initial discussions
with a "friendly" group of managers that such knowledge could not be pre-
supposed and It was decided that before the decision analysis took place it

would be necessary to educate the managers concerned.
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The evaluaticn of what constitutes a Key Declsion was based on the Decision

Grid. It was anticipated that the orid would produce a range of decisions

as Indicated in Fig. 11,

MANAGER
IMPACT
MINOR IMPORTANT VITAL
SPECTRUM
COMPLEX FEW IF ANY
7
ROUTINE /
7
MECHANICAL / FElLJ IF ANY

N

FIG. 11

It was declded that all decisions falling in the sections marked @

would be considered Key Decisions and that this approach to define key

decisions would not be done unt!l the results of the interviews were

assembled and combined.

The next step would be to assess the information needs for each of the

decisions the manager sald he took.
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3,3 Decision Information Analysis

The aim of this form was to record the manager's informaticn needs for
each decision appearing on the Declsion Grid. The information needed
was recorded under one of four main headings. (See Fig. 12)

Objectives,

Technical,

Control,

Background.

The infarmation was c¢lassified, where known, according to three factors:-

a) available and used,
b) avallable and not used,
c) not available,

This information was not always known at the time of the interview and
had io be completed during the data analysis stage of the research. The
source of the data was also entered at either the interview stage or the

subsequent analysis.

At the same time as the manager was interviewed about his information
needs for each decislon, data on what information was currently being
received was collected. In most cases this was done by obtaining copies

of routine and non-routine reports.

As [t was anticipated that the data to be collected would be somewhat

voluminous a procedure for coding and filing documents was devised.
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MANAGER

DECISION INFORMATION ANALYSIS

DECISION

TYPE INFORMATION REQUIRED

class

sQurce

OBJECTIVE

TECHNICAL

CONTROL

BACKGROUND

Class: A available and used
B avsilable not used
C not evallable

FIG., 12
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The Decision Grids, interview notes and Decision Information Analysis
sheets were filed in a Reglonal file and indexed by manager's name, using

colour coding for function as follows,

Red : Production, Engineering and Technical
Green : Sales and Marketing

Yellow : General

Blue : Transport

Lhite : Administration

|
Dark Red : Distribution \
With this form of detail record and indexing it was possible to bulld up \

a complete picture of a very complex survey and provide sufficient detail

to make the subsequent analysis comprehensive and meaningful.
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3.4 Information Analysis

The analysis of the information gathered was going to present quite a

problem. For every manager interviewed the researcher was going to

have -
a) Decision Grid
b) Information Analysis sheet for each decision
) Interview notes
d) Documents and Reports

It was decided to analyse these data in two ways under the headings of |
information needs and information available, which should provide an

indication of the extent of the problems discussed earlier. (Page 20.)

To analyse Information needs it was decided to use a Decision Definition
Sheet (Fig. 13 ) which would bring together the information needs for each
common decision. This was the build up of the combined information needs
for the decision as expressed by a number of managers taking that decision.
This was Important in subsequent analysis and systems design in making sure
the system could meet the needs of the decision maker, whoever he happened

to be.

The Decislon Definition sheet was fundamental to the analysis procedure. It
contalns three maln sections: -
Definition of the decision.

Importance of the decision.

Lho makes the decision.
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The decision definition was produced by examining the Interview notes to
expand the brief decision title used on the key decision grid., The
definitions produced were then discussed with a sample of the managers
taking the decision to obtain agreement.

The Importance of the decision was to be arrived at by placing a tick In

the matrix position in which each manager who took the decision had placed
that decision on his Individual grid. In this way a consensus was produced.
This section led to the selection of the key decisions by looking at those

decislons which fell into the shaded area on the following example.

o |
DECISION DEFINITION
DECISION

DEFINITION

"

IMPORTANCE
Impact

MINOR IMPORTANT VITAL

Spectrum

— 7
CLLALIIIIY

Machanical

MADE BY
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The section on who makes the decision was to be simply a list of the

managers, by name, who claimed to make the decision during the intervieur.

The reverse of the Decision Definition formed the Degision Information
Analysis for that decision. In this way all the information concerning that

decision could be contained on one sheet of paper.

The three documents detailed sbove formed the basis of the data collection
procedure used in the research. The relationship of the forms is indicated

by the following flowchart, Fig. 4.

I
1 DECISION
DECISION GRIDS DEFINITION FOR
FOR DECISION TAKEN
THREE MANAGERS By
EACHOF3
- MANAGERS
—
i
1

INFORMATION
ANALYSIS FOR
DECISION
TAKEN BY
EACHOF 3
MANAGERS

FIG. 14
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With this analysis completed it was conslidered that it would he possible

to produce schedules of tl'-ne decisions taken and information needed by
individual managers and by functional groupings of managers, thus
achieving the objectives of the research. It was recognised that this
process could only be successful If management gave their full co-operation

to the research.
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3.5 The Appraval of Management

The basic problem belng researched and the objectlves have been set out

in preceeding sections. The main aim of the research was to produce a
detalled analysis of management's information needs. This will then form

the basis for the re-design of the company's decision structure and related
Information system. The results, if they are to be accepted by management,
have to be based on a practical approach, not only understood by management
but fully accepted by them. Their involvement in the research is fundamental.
The need for such a practical approach had to be conveyed to the senior
managers and they had to be persuaded that the sacrifice in time was

worthwhile,

Senior Management Discussions

These discussions were held at three levels: -

The Main Board of Directors

The Quarries Division Board

The Quarry Regional Boards
The maln board meeting discussed the subject In September, 1975 and
gave approval, providing that each succeeding level of management accepted
the need for the research. They were not prepared to issue a directive. This
placed additional strain on the researcher, but ensured the required degree

of management involvement.

The Managing Director of the Quarries Division then discussed the subject

In a little more detall and gave the research his support, though once again

he insisted that the Regional Directors approved any proposals.
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The Regional Directors and their senior executives were met personally
at three meetings held during December 1975 and January 1976. At these
meetings their support was obtained to the principle of the research and

particularly to the holding of a series of management seminars.

This initial phase has been quite decisive in ensuring the very high

!

level of support and commitment that was forthcoming from all levels of

management.
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3.6 The Seminars

A

It was decided to hold a serles of seminars for the managers who would

be taking part in the project. The objectives of the seminars were: -

1.

To explain what the research was about and how the
company hoped to benefit.

To explain their role In the research.

To explain some of the principles of information for
decision making.

To create an atmosphere of understanding.

To obtain co-operation.

The seminars were held on the following dates.

19th, February 1976 {Evening)
26th, February 1976 (One Day)

10th, March 1976 (Ore Day)

The programme was as follows (Table 1 ) and included an additional section

on "Financlal Considerations™. This was presented by the appropriate

Financial Controlier and was included for two reasons -

a) The managers were together, and

b) To stress the importance of finance in decision making.

The three seminars were held at slightly different times, but were of the

same duration. The introduction was made by the Regional Director and

the presentation involved the use of overhead projector screens and

audience participation, with a time for the participants to ask questions,

air doubts, etc.
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Pr‘ngramme

Introduction

Lihy Is a review necessary?

The next stage of the development of Group Systems.
A gradual evolution to weed out the unnecessary and
bring in Infarmation required. The computer Is only
part of the answer.

A systematic detalled analysis co-ordinated through-
out Tileon is the best way of bullding the right
foundations.

Information and Declsiong

The relationship of information with decisions
and the Importance of having the informaticn at
the right time,

Establishing what informat!ion Is needed and how It
is important to know where information can be
ohtained.

How the Information being entered into Tilcon's
system is filed and how it can be retrieved.

Put the use of the computer in perspective.

The Reviet

The detajled recording and analysis.

Liho will do It and his objectives: Right Dats,
Right Time, Right Place.

How will it be done?

What Is the manager's role?

Discuss the benefits to be obtained by the
company from this review,

Development of Tilcon's Infarmation System

The congcepts,

The wider approach. .

The new facllities: Management by exception,
Access to data.

Timing and individual division's approach.

Financlial Consliderations

The importance of cashflow and how managers can
assist in Improving cashflow.
The effects of inflation on the replacement of plant.

Review of Seminar

Close

Leader

REGIONAL
DIRECTOR

7J8

TJB

T3B

TJ8

BJH

REGIONAL
DIRECTOR

Time

4.15 pm

4,30 pm

5.28 pm

6.20 pm

7.10 pm

8.00

8.40 pm

9.00 pm

TABLE 1
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In each case the seminars proved of value in at least three ways.
1) An improved understanding of the problem in the eyes of
the managers,
2) An improvement in the planned approach to the survey
by Incorporating management suggestions.
3) A considerahle ald in obtaining a 100% co-operation and
involvement of the managers who attended.
These values were fully realised when I Interviewed managers who through
i1l health, holidays or business commitments did not attend the seminars.
Df all the managers interviewed only four had not attended seminars. In
each case the Interview took longer, was more difficult, and was less
infeormative. The need and benefits had not been accepied by these managers

and so their attitude was mildly hostile.

It was reallsed that the seminars would not provide all the detailed
information needed by the managers if they were to make an important
contribution. It was declded to publish an explanatory booklet which would

be handed out at the seminars.

The booklet (APPENDIX A) ‘set out to discuss tr‘ua subject with particular
emphasis on the company's needs. It was essential for the written material
to be as practical as possible. The approach taken in the booklet, entitled
"Information for Decision Making™ was as follows,

1) Introduction (written by the Financial Director)

which set the scene for the research.
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2) The need for a review: in which the case for the review

was set out with the emphasis eon the growing need for better,
mare relevant information.

3) Information and decisions: the relationship between information

and decisions was brought out in this section, with attention
being paid to information types and decisions that the managers
could relate to.

4) The review itself: the detailed step by step procedure which it

was intended shouvld be followed,

5) Developing Tilcon's Information System: the final section

discussed how the company might use the results of the
research to build better systems for management.
The aim quite simply was to look at the research in a practical way and
find answers to why, how and what for. The booklets were used in three
ways.
a) To stimulate interest.
b) As a record of the seminars,
c) For reference durlng the interview stage.
In all these areas it proved of significant benefit and was extremely well
recelved by the majority of the managers involved,
And as one manager commented,
"The interviews would have been a complete waste of time

without the seminar and the booklet".
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3.7 The Interviews

Following the seminars the detailed interviewing and data collection started.
It was obvious from comments made by managers during the seminars that

few, if any, of them had ever attempted to relate the basic principles of

decision analysis to their own jobs.

Cne of the main areas of general comment was the need for information to

make effective decisions. In most cases the managers concerned had not
previously examined their decision making In this light and though some

found, to their obvious delight, that they had been taking the right approach,
others found, to their dismay, that they had overlocked, and in some Instances,
misused, the vital resource of information.

Detailed Individual Interviews

The following numbers and categories of managers were interviewed.

3 Regional Directors

1 Deputy Regional Director
4  Area General Managers
L  General Managers
10  Production Managers

6 Sales Managers

5 Cummer‘ci'al Managers

2  Technical Managers

3 Engineers

3  Fipancial Controllers

5 Administration Managers
7 Transport Managers

& Quarry Managers

2 Distribution Managers



(78)

The relative positions of these managers can be seen on the organisation

charts on pages &+ - 46,

The interviews were not carrled out in any specific order, being dealt with
as time and geographical location permiited.

The interviews, which all followed a certain pattern (see Table 2), were
not structured and no pre-prepared questionnaire was used. The aim was
quite simply to complete the Decision Grid and the Information Analysis

for each manager and to obtain sufficient data on the information used for

subsequent analysis.

Interview Pattern

The Job

Brief definition of the job and the principal objectives as seen by the
manager.,

Area of Responsibllity

Organisation below the manager reporting directly to the' manager.

Decislon Areas

A breakdown of the job into the main decision areas.

Principal Decisions Within Each Area

For each decision, record on the information sheet the information required
to take the decision in the four maln aspects, objectives, control, technical
and background, Highlight areas of need.

Existing Reports Received .

Collect coples of all existing reports, relating them to the above analysis.

Check the Decisions and Information

Confirm with the manager that all his decisions have been covered. In
addition check attitudes and views associated with information recelved and
the information needs previously highlighted.

NOTE: During the interviews record opinion, attitude and comment concern-
ing the analysis and its value.

TABLE 2
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In practice this pattern was followed and found to be adequate for three
maln reasons.

a) It was possible to galn a clear understanding of the manager's
role and position in the organisation as he saw it, and as his
suberdinates and superiors saw it,

b) The pattern enabled the researcher to exercise a control on
the discussion.

c) The manager had time to relax talking about his job generally
before meeting the more difficult area of his decisians.

It was found that the Decision Grid could be filled with very little difficulty.
Mast manazgers had little doubt as to where the decision should be placed
in the grid. Those that did have any problem were Invariably those who had

not attended the seminar and had not read the introductory booklet.

Following each intervieuw appraoximately two hours was spent analysing the
notes taken during the discussion. In several cases It was necessary to
visit the manager a second time to confirm that the analysis of the interview
was accurate. This extra visit was usually assoclated with the longer

interviews.

The interviews were spread over a period of filve months., This was due to

the difficulty of arranging suitable appointments during the holiday period.
All managers were advised at least four weeks in advance of the appointment
which was confirmed again In the preceeding week. In this way the managers

were able to consider the subject for some time prior to the actual interview,
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The co-operation and response of the managers In the interviews was
excellent and has contributed significantly to the value of the research.
It was Interesting to note that many managers found the discussions of
benefit in three ways:
a) It forced them to consider their job from a different viewpoint,
b) They learned a great deal about the prineiples of information
systems.
) Several areas where information needs existed were highlighted,
though previously the manager had been unaware of this lack
of information.
The length of the interviews varied from 13} hours to 6 hours, the pattern
of time was not wholly related to management position and the degree of
decislons. The wider the area of responsibility the longer the discussion
was expected to take. However, this was not the case, thnugh span of
responsibility was a key factor, there were several other factors.
a) The manager's personality, confidence and abllity to converse.
b) Attendance at the seminar.
c) Reading of the booklet.
d) Time in the joh.
e) General level of management training.

f)  The form of management philosophy.

The impact of management style and philasophy on the research is dealt

with later,
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3,8 Data Analysis

The detailed analysis of the information recorded during the Interviews
presented several problems.
1. A good deal of the Information given by the managers was
subjective.
2. Though the interviews followed a pattern they were not
structured and so quantitative analysis was difficult.
3. The manager's description and interpretation of decisions
varied considerably.
L, The description of the Information used varied by area and
region, through different reporting structures.
5. Content and frequency of information flows varied by
area and region.
6. Managers' titles varied for the same responsibility in
different regions. .
7. Responsibilities of managers with the same titles differed

in different regions.

8. Decislon making levels were quite different in the
different areas and regions.
Llith these problems it was essential to find a commaon denominator which would
serve as the basis for analysis. The common denominators seen were the
decisions themselves. In order to produce such a basis the first task was
to analyse the information to produce a list of decisions, This was followed

by relating this list to each manager's decision grid and then producing a set

of Decision Definition Sheets. (APPENDIX B).
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The list of decisions was examined and all decisions numbered (APPENDIX O),
1t was possible to use the list as an Index for subseqguent analysis of the
declsion definitions Into functional groups. This was achieved by firstly

preparing a functional decision list. (See Fig.15 )

operating unit.,

NO| DECISION TITLE BRIEF DESCRIPTION g VRCTION
PlDis G |T E | Tr]
CAPACITY Changing levels of capacity by
1 IVARIATIONS adjusting hours worked on plant. // v
IREPLACEMENT OF ¥haot ahould bo zcplaced and
2 |prasr when. v ' Vi
OFPERATING Origanal decision and chenges
3 MeTHODS thereto. YAURY \/\/ N
STAFF APPOINT=- Appointment of ntaff abovae
6 fupnr (SENIOR) Quarry Manager. ‘/J rd ‘/ \)‘f
EXPENDITURE
7 lconTROL Authority te spend. /1 J‘/‘/ J/
9 [PAY LEVELS For all staff, / J\/J /. /
- RIN
18 ;g‘}g‘g?mn-gs Action on results. ‘/ j‘/\/ ‘/
TECHNICAL
19 lconTROL JMeintain quality of products. V/\/ J
—_ ISTAFF APPOINT=-
% l4ENT (MIDDLE) Below QUAYYY WonAger. V4 \/ Ay ‘/\/‘/
CUSTOMER Deciding upon the action to be
23 lcovpLATNTS taken te resolve the query. / J /\[ ‘/
I.P.I(ODUCT.I ON = v=m -
! 29 |aUDGET APPROVAL ar
[ IMPROVING Deciding to make improvements in
30 brERATIONS the operating enviromment. AN,
MAINTAINING Decision on action to maintain
31 OPERATIONS plant in working order. \/ ‘/ \/
IGRPERING Dacision to order wvehicles from
37 lvEHTCLES outside hauliers, - S % ‘/
[ORDERING Deciding what to buy from
39 |surpLIES whom, Y v] v
4o |[STORES Which items to hold in stock, \/ /
JLEVELS and_the levels. \/\/
-0 INSPECTION OF
10 fpLaNT Y/ N
STOCK
51 hEveLs /
CAPITAL Decision on which items will be
52 |exPENDITURE included in budget. VI ‘/ A/
Decision on matters affecting the
53 [ENVIRONMENTAL environment,pollution,dust, ete. | i |/ L/
ALLOCATICON OF Allocating people and money to
64 ESOURCES specific nctivities. N4 V \/\/ \/
66 PREVENTATIVE Eptablishing and maintaining a
MATRTENANCE preventative maintenance system, / Vv ./
28 MHAT To supELY How demand is met at the | x
Y

Ensuring all safety requirements

79 [SAFETY are met, \/
HANDLING

80 hew v

82 [INDUSTRIAL Dealing with all aspects of_ the
JRELATIONS jworking situation. \/ 1%
APPOINTMENT -

8 lectin, ti -

3 bF OPERATIVES pelec g operatives \/

FIG. 15
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This showed: -
Decision ref. number
Decision title
Brief description ‘

Key (ticked if a key decision)

e
[}

Functions: production
D = distribution
5 = sales
G = general
T = transport

Te = technical
F = finance
E = engineering

Tr = training

The information reguirements of each functional group were then summarised

by re-sorting the Decision Definitions and analysing the information flows.

(APPENDIX D)

Information Flows

These were developed from a process of sorting and data extraction using
the decision definitions. The process was as follows: -

a) Sort decision definition into function groups.

b) Prepare a sheet for all the information required by that
functional group, (Extract from the decision information
analysis on the back of the definition sheet.)

c) This schedule of Information was listed by tl;e source from

which it came.

This analysis produced the information INFLOWS.
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By re-arranging the Iinformation on the inflow sheets by making the receiving
function on the INFLOWS into DESTINATION and the source on the INFLOWS
into FUNCTION it was possible to produce the functional OUTFLOWS. This

process is depicted in Fig. 16.

Destin-
Source [ Cotflows > ation

Produc- Finance
tion

Destin- 1 Source
ation \[ Inflows

FIG. 16

The detailed step by step approach of the research can be seen in
diagramatic form on the following flowchart., (See Fig 17 ).
From the data analysed in this way, it was possible to produce an Action
Report. (APPENDIXE )
This report now farms the basis of Tilcon's systems development programme
leading to the design and installation of the company-wide decision based
information system.
The report contalns the foliowing information.

a) The Present Systems.

b) Synopsis of the way the information has been assembled,

c) The North East Area organisation structure.

’d) The Infarmation flows.

e) Recommendations.

The report forms the basis for further work ta implement the recommendations

stemming from the research and the results of the data collection and analysis

procedures,
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FIG. 17
DECISION
TO
PROCEED
INITIAL
DISCUSSIONS
WITH SENIOR
MANAGEMENT
BOOKLET
“INFORMATION FOR
DECISION MAKING”, Y
SEMINARS
DECISION
RECORD SHEET
\
INTERVIEWS

DECISION
GRIDS

INFORMATION
“NOTES"

DECISION
DEFINITIONS

DECISION
INFORMATION
ANALYSIS

FUNCTIONAL
INFORMATION
REQUIREMENTS

KEY
DECISION
REPORT




(86)

Chapter Four

Application of Technigques In Tilcon
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Application of Technigues in Tilcon

4,1 Identifying the Managers to Interview

The decision on which managers should be included in the research was

made by the appropriate Regional Diréctur, and was largely dependent
\

on which managers would be interested and availahle. As with any

selection process of this kind it was more a guestion of who to leave

out rather than who to include,

The selection was made before the managers were invited to the seminars
and each region invited all thelr senior managers and made a selection
of middle and junior managers. The researcher was able to Influence
the selection that was made so that the managers included repr‘esent\ed

a cross section according to age, experience and performance.

It was also Important to make sure that all the functional activities were
covered by more than one manager. The numbers of managers are listed by
title on page 77 . M was considered vital that the managers selected to
partake In the research should be involved from the very beginning. There

were one or two instances where managers left during the course of the

research. In those instances they were replaced by existing managers who

were aware of the project but who had not attended the seminar.
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L .2 Human Relationship Problems

In any piece of research of this kind it is obvious that there would be
problems caused by the relationship between the interviewer and the
interviewee, Several problems did arise and these were concerned
with,

a) the interviewee's suspicion of the project;

b)  the approach of the interviewer;

e) time and place of the interview.
In the Division that was managed sutocratically several of the managers
interviewed were suspicious of the real Intent of management in asking
such searching questions about the work they did. In one instance this
was evident by the point blank refusal of one manager to be Interviewed,
The interview with this individuzl was left until the end of the interviewing
stage, by which time he was able to discuss the project with colleagues who
had already been interviewed. This seemed to resolve his suspicion. It
appeared that the suspicion was generated in an environment where the
managers had not previously been involved, and thus suspected manage-

ment's motivation for inviting their involvement In this project.

In a number of cases the managers were affected by the interviewer's
over-enthusiastic approach. These managers went out of their way to
express their views about the pointlessness of the research and how

"nothing would come of it"., The researcher quickly learned to adapt his
approach to the manager he was dealing with so that he got the best response.
After ten or twelve interviews the interviewer's approach settled down and

very few problems were encountered.
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Perhaps the most difficult factor affecting the relationship between
interviewer and Interviewee was the time and place of the interview.
Wherever possible the interview was held on the manager's home ground,
sometimes due to office facllities and local day to day problems the
interviewing session became disjointed and frustrati-ng. Wherever
possible such meetings were adjourned to a more suitable location.
Several managers insisted on fitting the interview into their normal work-
ing r:!éy and the Interviewer's tact and diplomacy were almost totally

exhausted.

Wherever the researcher felt that these problems had affected the quality

and relevance of the information collected, a further meeting was arranged

for "checking over some of the points raised" in the previous meeting.
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4 .3 Ppnlitical Problems

A number of problems were encountered that can only be deseribed as
political, in that they had more to do with the way the organisation was
governed than what was actually happening. The managers being
Interviewed were aware that other managers both junior and senior were
also being interviewed. In some cases their concern with what had been

sald in these interviews could only be described as paranniac.

Several managers were much more interested in what other people had
said than In their own contribution, This also tied in with the problem of
suspicion mentioned earlier, It became necessary for the researcher to

separate consciously the relevant responses from the managers and In

some cases deciding what was and was not relevant became rather difficult.

For some managers the interview presented an opportunity for expressing
pent up emotions about the company, the way it was managed, and the
way that they had been mistreated and overlooked. Other managers took

the opportunity to try to prove how effective they were.
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4 4 Intrusion of other Company Problems

On a number of cccasions local personnel or systems problems were
highlighted by the managers being interviewed. These local problems
were sometimes Imagined and sometimes real. In one instance a

transport manager complained bitterly that though he was responsible

for allocating vehicles to operating units, he was not infarmed of the

daily orders. On Investination it transpired that the distribution manager
who was res;cmsible for the order office would not provide the information

as he believed the allocation of vehicles was his responsibility, not the

transport manager's.

In another instance a commercial manager was analysing individual

delivery tickets to produce statistics on sales to individual customers.
This Involved a good deal of additional work. A report containing ‘
exactly the information he needed was produced by the computer for the

accounts department. As it was an accounting report it was not available far

other managers.

Lihere such problems were discovered they were brought to the attention

of the managers concerned sao that they could be resolved. This had to

be done very diplomatically to avoid annoying the people involved. \

There was one problem which' occurred on a number of occasions. This
was to do with the content and layout of computer reports. Few managers
liked the format of computer output and were always quick to point out

what they considered ta be deficiencies.

As the researcher was responsible for systems design it became necessary

to keep a separate record of the comments made with the promise that action

would he taken.
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L 5 Effect of Researcher's Internal Status

The status of the researcher as the Management Services Manager had
a number of effects on the research. These can be separated into
favourable and adverse effects.

Favourah!le effects

The researcher already had a reputation for doing worthwhile work so

that the research was taken seriously by the managers involved.

Managers were willing to talk freely about thelr views because they
realised there was a chance that the researcher would act upan their

suggestions.

The managers were aware of the researcher's ability to implement the

results of the research and so gave their support and co-operation.

Adverse effects

The researcher found it difficult to disassociate his research activities
from his normal dutles especially with respect to the suggestions made

for improvements in systems.’

Some managers were suspicious of the use that might be made of the
comments they made. This suspicion was worsened by the fact that the

researcher also had a management appointment.
)

There were some managers who were suspicious of the researcher's

motives, wanting to know "what are you going to get out of it?"

Those effects, both favourable and adverse, were particularly noticeable
at the beginning of the research. As the project progressed the adverse
effects became less noticeable, and were completely outweighed by the

favourable effects.
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L .6 Educational Benefits of the Survey

There were a number of educational benefits apart from the improvement
in the researcher's knowledge of management practice and.the use of
information. These benefits can be separated into three distinct types.

a) HKnowledge of the process of providing information;

b) The relationship of information to decision making;

c) The value of considering decision making activities.
Proeess of providing information:
During the research the managers involved were constantly asking
questions about the problems of collecting, processing and presenting
useful Iinformation. They were often surprised to discover the problems
associated with what they thought was a straightforward activity.
Perhaps the most important lesson learned by everyone involved with
the research was the desirabllity of selecting the information needed
rather than processing the vast amount of data available in the hope that

it would be of value. A!l the managers recognised the need to search

for the needle of relevant fact in the haystack of superfluous data.

Relationship of Informatinr! to decision making:

At the start of the research the relationship of information to decision
making was not fully accepted by the managers involved in the research.
The guestion most frequently asked at the seminars was: -

"Why Is it necessary to establish the decisions managers

make befare you can provide the Infoermation they neesd?"
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The question was understandable as such anzalysis had not been done
before, and yet information was made available. However, as the
research progressed the managers came to understand why decisions
were such a crucial pF:lrt of Information analysis.

Analysing decision making activities:

Apart from using decision analysis to identify management's Information
needs, there were several other benefits that were quickly learned by
the managers involved., The first of these was the value of knowing the

decisions that managers thought they took and in sorting out apparent

contradictions.

The second of these benefits was establishing the level at which decisions
were being taken. It was apparent in a number of instances that manapgers
who were close to the action were not taking the decisions either because
they were unable to because of a lack of information, or because they had
I::een instructed not to. This did, of course, depend on the particular

style of management.

It is perhaps too ambitious to believe that these lessons had an impact
on the way managers behaved, but it certalnly had an impact on the way
managers approached the researcher in his position of Management

Services Manager when they wanted additional information.
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L 7 impact of Management Philosophy

As mentioned earlier management philosophy Is an important factor in
the creation of decision structures, and the systems which feed the decision
makers with Information. The significance of the impact became clear

during the research.

In the democratically managed decision managers were more open, more
willing to gquestion what was going on and more prepared to benefit from
developments which they saw as being an improvement on the present

circumstances.

In the div ision managed by the benevolent autocrat the managers were very
willing to partake in the research but they had some difficulty in sorting
out what decision they made. There was a good deal of overlap in the
decision structure and much of the formal Information was of an historic
nature and used far examining what had happened rather than for decision
making. The managers were cn-upel)'ative provided the researcher was

not questioning established procedures,

In the autocratic division t;here was considerable suspicion of the research
and a distinct resistance to examining the status quo. It was difficult

to get managers to talk freely about their jobs and the decislons they took.,
It was as if they were conscious of the futility of pursuing an ohjective

that they considered unobtainable.
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These different management attitudes provided the researcher with con-
siderable variation in the interviews and in management reaction. They
also provided a practical and comprehensive test of the methods used by
the researcher, which in spite of the difficulties explained here, were

nevertheless fully effective.
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4.8 Management Co-operation

The research technigues are obviously a very important part of every
research project. In this case they formed a substantial element of

the research itself and as such were a great help in obtaining the

correct response from managers. However, without the co-operation

‘nf the managers, research of this kind would be impossible. Co-operation
is only given if managers believe there is some value in what they are
deing and have a desire to help the researcher. Ensuring that managers
take this attitude is not easy and was a very important part of the Initial
stages of the research. The researcher's position in the company helped
more than it hindered, but the large measure of co-operation received
indicated that the researcher!'s efforts to stimulate a good response

were rewarded.,
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Chapter Five

Tilcon Results
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Tilcon Resulis

The results of the research for Tilcon fall into several categories.
Each of these categories relates to the nature of the result. The
categories are:
a) Tangible results that can be seen and used by
management;
b) Intangible results, which though producing a pesitive
benefit, cannot be seen in physical terms;
c) Results identifying future areas for action.
Before discussing each of these result areas In detail it is worth pausing
to examine the original aims of the research as set out on Page30.
At the beginning of the research management considered the alms to be
too ambitious and in some guarters, particularly front-line managers,
thought them to be an unreachable ideal.
In the event the research has met these aims and has produced a number

of additionzl benefits.
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5.1 Tangible Results

The tangible results stemmed principally from the analysis of data
collected and the documentation and records produced during the research.
These result areas are - \

1)  The preparation of detalled decision lists. (APPENDIX E)

2) The identification of key decisions. (APPENDIX B)

3) Functional decision analysis. (APPENDIX D)

4) Information required for each decision. (APPENDIX B)

5) Information required for each function. (APPENDIX D)

g) Detalled information flgws. (APPENDIX D)

Decision Lists (APPENDIX C)

The preparation of a list of the decislens taken by the management was

the first step in the research.

"The only way to isolate the specific Information require-
ments of individual managers is to Isolate the nature,
frequency and Interrelationship of the major decisions
made In the company." (28)

The lists produced for the purpose of defining information have created

a number of additional benefits.

These are concerned with the degree of overlap and conflict
apparent from each manager's view of the decisions which he
considered were his. Some of these decisions were found to be group

deecisions which required the involvement of several managers, others

were clearly seen to be overlapping or conflicting decision areas.
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Whilst this problem of overlapping and conflicting decision areas
did not affect the analysis of Information needs, so far as these
were related to the decision, it did affect the subsequent system
design in terms of who should receive what information. This has
led directly to the review of such conflicting areas to determine

the most appropriate point for the decision to be made.

This review, though separate from the original research, is pro-
ceeding at the present time and a number of changes in the decision

structure have already taken place.

Identification of Key Decisions (APPENDIX B)

At the commencement of the research it was considered important to

identify those areas where action would create an improvement in

management performance. Whether or not information provided to meet
specific information needs would contribute to an Improvement In performance,
it was decided that the selection of k:ey decisions would facilitate a more

direct approach than trying to consider all decisions.

In the event, the selection of key decisions had several direct benefits:

a) Managers were forced to place a value (albeit a sub-
jective one) on the decisions they took. This alone had
an Impact on many managers' views of their own role
and Its effect on other related activities,

h)  Several decision areas selected as belng key decisians
have been subjected to further analysis to determine
more precisely how these decisions are arrived at, their

frequency and place In the declsion structure.
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) When considering the completed list of key decisions
some managers have re-appraised their cwn assessment
in the light of other managers' attitudes, i.e. where a
manager did not consider the decision important but others
did and vice versa.

d) The detailed information analysis based on key decisions,
led to the identification of several important discrepancies
in information needs, some of which were satisfied almost
immediately and others which are being examined at the
present time.

The key decislon schedule, being based as it was on a fairly simple
subjective evaluation, generated a significant level of agreement

amangst the managers concerned In the research survey.

Functional Decision Analysis (APPENDIX ©)

The separation of the decisions into the sections appropriate to each
functional grouping (by analysis of the Decision Definitions into the
functioral group for each manager) has provided a ready reference to

the decisions with which that group is concerned.

This bas led directly to consideration of incorporating such data into
management development programmes and job descriptions currently
being assessed in the company. There were also a number of areas
where there was overlap and conflict between function groups (see above

"Decision Lists"),
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Job descriptions presently in use deal with such areas as responsi-
bilities, reporting relationships, inter-departmental relationships
and specific annual tasks. Nowhere was consideration given to the

managers' decisions nor their Information resources.

Functional decision lists enable the individual manager's decision
responsihilities to be analysed and included on his job description.
This, it is hoped, will eliminate some of the conflict apparent at the

present time,

The additional detalls of information resources are provided by the
results of the information analysis carried out.

Information per Decision (APPENDIX B8)

The first result of the infermation analysis was the information required
for each decision (shown on the back of the Decision Definition sheet).
This analysis shows: -

a) The Information needed,

b) The source of the Information.
The information needed stems directly from the individual inter-
views and the information cnllected. The source of the information
stems from the analysis of the Information system structure and the

production of a systems framework. (FIGURE 18).

By using the systems framework and Inserting individual sub-systems

(FIGURE9) it is possible to record, using the alpha numeric code,

the precise source of the infarmation needed for each decision.
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- SYSTEM GROUPS

Function : .
Production Distribution | Marketing | Administation
System P ..
Operating - PO DO MO AO
Reporting PR DR MR AR
Accounting PA DA MA AA
PP DP MP AP

Planning

(H10L)
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SUB-SYSTEMS ‘

FLINCTION
PRODUCTION DISTRIBUTION MARKETING ADMINISTRATIDON
SYSTEM

PO1 | MATERIAL CONTROL D01 { ORDER OFFICE PROCEDURES | MDO1 | MARKET RESEARCH AO1 |CASH CONTROL

PO2 | 5TOCK CONTROL D02 | LOADPLAN MO2 | SELLING AO2 |SALARIES
OPERATING PO3 | PLANT MAINTENANCE D03 | VERICLE MAINTENANCE ™MO3 | PRICING AO3 |PURCHASE INVOICE CODING

PD4 | PRODLUICTION CONTROL DO4 | STORES PROCEDURES MDO4 | SALES DATA COLLECTION ADL |CREDIT CONTROL

MO5 | SALES PROMOTION
PR1 | DALY & WEEKLY REPORTS DR1 | VEHICLE PERFORMANCE REP-|MR1 | 5.A.M.V. AR1 |MONTHLY ACCOUNTS
ORTS

PRZ2 | MDONTHLY CONTROL REPCRTS|DR2 | VEHICLE UTILISATION REP- |MR2 | REPRESENTATIVE REPORTS AR2 |AD HOC REPORTS

REPORTING ORTS '
MR3 | MONTHLY S.M, REPORTS
PA1 | MONTHLY ACCOUNTING DA1 | VEHICLE COSTS MA1 | SALES INVOICING AA1 [PURCHASE LEDGER
STATEMENTS .

PA2 § WAGES & CASH DAZ | VEHICLE EARNINGS MA2 | SALES LEDGER AA2 |COSTING

ACCOUNTING DA3 | LUAGES & CASH MA3 | EXPENSES AA3 |NOMINAL LEDGER
AAL4 [ASSET LEDGER
!

PP1 | ANNUAL BUDGETS DP1 | ANNUAL BLDGETS MP1 | ANNUAL BUDGETS . |AP1 JANNUAL BUDGETS

PP2 | CAPITAL EXPENDITURE DP2 | CAPITAL EXPENDITURE MP2 | 3 YEAR FORECASTS '"YAP2 |3 YEAR FORECASTS

PP3 | 3 YEAR FORECASTS DP3 | 3 YEAR FORECASTS AP3 |CAPITAL EXPENDITURE
PLANNING
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By bringing together the decisions in each function (using the functional
decision list) it has been possible to produce a functlonal information

schedule,

Functional Infermation Schedule (APPENDIX D )

The functional information schedule provides a means of assessing
each manager's information needs, the sources of the Information

and the sub-system which should provide the information.,

It is intended to publish such a schedule for each manager, (depending
upon his decision responsibilities) so that he is aware of the sources

- of the Information and the full range available. This wlill not restrict
each manager from requesting additional information which will be added
to the decision definition, and amendments made to the Information

Schedule,

Information Flows (APPENDIX D)

Bringing together all the Information schedules and analysing the
information snurces,l It has been possible to produce the detailed
Information flows In two s-pecific uways.

a) Information inputs and outputs per function ( and from

this, per job).

b)  Information required from each sub-system.
The first of these has added an additional feature to management pb
descriptions, namely the managers' responsihilities for supplying
Information as Input to other higher and loswer decision areas. This

clearly shows responsibility for providing information in both directions.
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The analysis of information output from each sub-system has led to
the review of certain systems to make the information available. These
have been concerned with: -
Sales and Marketing
Distribution
Production Control
Maintenance Costing and Control
Accounting Systems
All these systems are in different stages of review at the present time.

Other systems considered to be of lower priority have been scheduled

for review in the future.

The analysis of decisions and information flows has produced a basis
for information systems development over the next two to three years.

This Includes appralsing management's needs for Improved facilities for

access to Information held In central computer files.
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5.2 Intangible Results

The intangible results stemming from the research were created

during the process of the research itself and some were acted

upon Immediately, others remain to be acted upon in the future,

These intangible results were as follows,

1. Improved management awareness of the limitations of formal
information systems.

2. The Improved understanding on behalf of the researcher
of management's needs,

3. Some breaking down of the communications barrier between
systems personnel and management.

L, A greater understanding on the part of the managers involved of
the role of Information vis a vis decision making.

Management Awareness

It was guite apparent that many managers were unaware of the
limitations of formal Information systems. They were aware of
problems with the existing systems, but blamed this on a.dministrative
inefficlency., During the discussions on information needs they became
aware of problems of rIgi;:Iity, timeliness and accuracy which limit

formal information systems from meeting day to day information needs.

The role of informal sources of information was then seen In a different
light, as a necessary means of overcoming formal system limitations

rather than a misuse of formal information.

There 1Is an Important place for the informal information systems which
should be recognised In the overview of the methods for meeting

management's information needs.
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Management's Needs

It is impossible for research of this kind to be carried out without
affecting the researcher's attitudes and opinions. In this case
a number of pre-conceived ideas about management's information
needs were washed away and replaced by a deeper understanding of

the way information is used In the decision making process.

Rightly or wrongly a great deal of formal Information is given little
regard. Managers are more aware of the Inaccuracies contained In

such Information than those who process the data.

In one example local managers assessed the importance of spending
money on malntenance in relation to the effect on production and not

in relation to the formal budgeting system. In another example local
management "played a game" spreading costs over several accounting
periods in order to avoid a "high cost" month. It is hardly surprising,

therefare, that they then view information with some suspicion.

Communications Barrier

At the commencement of the research it was thought that a communi-
cations barrier existed between the peaple seeking to design infor-
mation systems and the managers. This belief was proved correct, and
during the interviewing process everything possible was done to break

down the barrier.



(110)

Informatlon for Decision Making

It is widely believed that
provsaaman or-isions are made after full examination of all the

relevant Information and the prevailing circumstances. In reality many
decisions are taken with whatever information happens to be gvailable
at the time. This Is particularly true of mechanical and routine
decisions. The more complex decisicns can normally walt until suffi-

cient information is available.

To ensure the information system meets management's needs, infor-
mation must he available when a decision is being made. This stresses
the importance of timeliness of Information flows. This was perhaps

the most important single comment made by the managers Interviewed and

as a consequence the timing of a number of reports is under scrutiny.

The individual manager's needs for information vary considerably.

The most Important facter Is experience. The more experience a manager
has in a particular job then the more he relies on his accumulated know-
ledge. This is contrary to the general view that the more experience

a manager has the more he will value his information sources.

The younger less experienced managers request more information than
their more experlenced colleasgues. Rightly or wrongly, the more

experienced managers confirm their decisions after the event.

VVery often the combination of experience and information achieves the
required result whether it consists of more experience and less infor-

mation or vice versa.
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Throughout the research there was a two way result,

a) The researcher was made aware of the important, If
unquantifiable, part that accumulated knowledge
(experience) plays in decision making; and

b) The managers concerned were made aware of the poten-
tial value of Information in thelr decision making process,

if it was timely and relevant.

These Intangible results were a form of spin-off from the process of
the research {tself, some managers were more ready to accept them
than others. Nevertheless, these resuits, together with the more

tangible results, have led to a number of areas for action.
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5.3 Areas for Action

A number of areas of action resulted from the research. These areas
for action are related to the specifie tangible and intangible resulis, ‘
and are as follows.
1. The relationship of the decisions taken by a manager, his
sources of Information, his job description and his devel-
opment programme. |
2. An analysis of decisions to show clearly where there were
nverlaps or where decisions were group decisions.
3. An analysis of information availability leading to re-design
of present systems,
L, The re-design of the exIsting communication system to see
that information currently avallable gets to the point where it is
required.
These four areas for action are now in one'of two stages of development:

a) II:I the process of being implemented as part of the

Group's systems development programme (2,3,4 above).

b) Under critical appraisal with a view to forming part of

the Group's management development programme (1 above).
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5.4 Management Action

Getting management to act to Implement the results of research depends
upon convineing them of the validity of the findings. The majority of
managers resist change unless they see obvious henefits: not only to
the company but to themselves. In Tilecon a certaln situation had
arisen by accident or deliberately, where managers were in receipt
of varying amounts of information and responsible for different decisions.
This situation was created over many years and was due to three factors: -
a) GStatus
b) Job Definitions
c) Decision Grouping
Status_
The control of information fiows is fundamental to the control of the
decision making process. By restricting Information to a few senior
managers the system forces these managers to take the decisions stemming
from the information. In this way information or knowledge is seen as

power. Furthermore, in such an environment, the possession of Infor-

mation becomes a closely protected status symbol.

Where information is not zlestr'ic:ted, then it has less power and is

rarely considered as a status symbol. In the research carried out it
was clear that some restriction took place even In the democratically
managed Region, and that this restriction on the information flows had

contributed to the existing methods used far decision making.



(114)

Job Definitions

In Tilcon there has been an attempt to provide a detailed job description
for every manager. During the research only twenty seven of the sixty one
managers interviewed had a job description that he could produce.
Of these, eighteen were working in the democratically managed division,
and the remainder in the autoecratic division. In the former it was seen
as a guide and in the latter as a set of rules to be followed. This seems
to suppart the famous saying that -
"Rules are for the guldance of wise men
and the obedience of fools."
(Attributed to Douglas Bader)
All the job descriptlons avallable to the researcher contained the
following sections.
Title
Reporting to
Responsible for (people)

Involved with

Duties/Responsibilities
Authority (financlal limits)
Ta‘sks/Dbjectives
The three areas of the manager's job not in evidence were: -
The decisions the manager has to make;

The Information he will receive and its source;

The information he is expected to produce and its destination.
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Without these three important pieces of Information it is not reaily
possible for the manager to know what his job is and so the job
tends to be formulated over a period of time.

Decision Grouping

A manager 's job Is really a group of decisions which he is expected
to deal with, within a prescribed area of activity., It Is noticeable how

the manager's title is enly a broad guide to his actual job.

In most cases the manager constructs his own decision group by the
following process.
1. Take over the job.
2. Get the feel of the job.
3. Take the decislons that seem appropriate.
b4, Is told that certain decisions are not his to make,
These are taken at a higher level.
5. Continues to take over decisions, often those which
are referred to him by subordinates.
6. Depending on management style, delegates decisions
to subaordinates, relinquishes decisions to superiors.
7. Formulation of group viriually complete.
The final grouping Is dependent more on:-
a) Management style;
B}  The individual manager's experience and ability;
c) The existing situation;

than the requirements of the job.
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In Tileon this was clearly shown In the way the job of Transport
Manager evolved in different parts of the company. The following
examples show how two different managers produced almost totally

different johs.

In the first case the manager was originally a driver who had graduated
through foreman driver to manager. His attitude was 90% concerned

with the problems of drivers and the efficient utilisation of vehicles

to avoid wasting time and other delays. In the second case the manager
had been a mechanic and had risen through foreman mechanic to manager.
He was 90% concerned with the efficient malntenance of a vehicle and

was almost paranoid about keeping the trucks clean.

The two managers had the same duties, but because of their background

and experience they had concentrated their decision making in the areas

they knew best. In the first case maintenance of the vehicles was neglected

so that availability was lower, but when the vehicles were available they
were fully utilised. In the second example the avallability was high but

utilisation was low.

These examples serve to show how managers formulate thelr own decision

group and then resist change which makes them feel vulnerable. Getting

such managers io change their emphasis and to accept that certain decisions

have been overlooked is not easy and it will take some time before the

results of the research can be fully effective.




Chapter 5ix

General Results
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General Results

6.1 Management's Information Needs

One of the primary objectives of this research was to establish that
management's Information needs could be identified. This objective
has been achieved and in the process a number of interesting resulis
pccurred,

The first of these is that managers da not know their Information needs.
If asked outright what their information needs are they simply do not
know where to start and In nearly every case where this question was
asked the manager reverted to the Infarmation he already received

and attempted to find reasons why he needed it,

This lack of knowledge appears to stem from the fact that managers
have not consciously thought about their information needs. Not one
manager interviewed In the research had ever consclously examined the
decisions he took with a view to defining the Information he needed.
This is not only confirmed by the research, but also by a similar res-

_ ponse to the question from delegates attending the author's lectures on

the subject of defining management's information needs.

Yet managers do make demands on the Information providers for more
information and it must be interpreted from this that they have a need.
During the research a number of specific requests for infarmation were
examined to see how the need for the information had been generated. In

every case the request was generated by the manager's need to be more

Informed before making a decision.
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It was found that in each case it was the first time that the specific
decision had been made by that manager. An attempt was made to
assess whether the Information would be needed on a continuous basls or
only when requested. In most cases the managers Insisted that the new
Information was provided regularly and was added to their general store

of Information for when and if it was needed again.

The extent of the manager's store of infarmation depended upon his
experience, education and training, and background as well as upaon

his decislons and responsibilities. It was quite clear from the research

that older more experienced managers made less demands on the formal

Information system and Instead relied to a large extend on their own
informal sources. When gquestioned why this should be so there was
aluways the same initial response.

1) The information was not available when and where it

was needed, and
2) It was not reliable,
These responses are, it wnu_lt:l seem, the manager's favourite reply as
confirmed by Gee's work (5,68). As the research proceeded these
responses were examined more carefully and it became apparent that in
most Instances they were excuses rather than reasons. Two examples
uiere found where managers deliberately delayed sending hasic infor-

mation to the accounting department so that the accounts would be

late.
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The reliance on informal sources of information was not only related to
factors of experience and education, but also to the manager's location.
If he was near to the activities for which he was responsible he used
his eyes and ears much more than any formal system. A quarry manager
did not need to see the day's production figures to know whether it was
2 good or bad day, he had been watching the stone on the belts. He
didn't need to see the day's sales figures, he had already seen the

vehicles entering and leaving the gquarry.

The area production manager with wider responsibilities and being more
remote needed to see the Information on paper as part of a routine system,
His eyes and ears were no longer adequate for gauglng each unit's per-
formance. The more remote the manager becomes the more he relies
upon the formal information system. This is particularly true if the
decisions are also taken remotely. One manager warking in the auto-
cratically managed division described how this felt as follows.

"It's like driving a car without being able to turn the

whee] or touch the accelerator until a message is

recelved on the radio from the remote controller, and

then to blame the driver if he crashes. It's even more

stupid", he went on, "when you think that the driver

has to send all the information on what's happening to

the controller before he receives the message on what

to do."
This problem of separation of the decisions from the information was a
constant feature of the research and it was apparent that the Information
flows had developed to serve the decision structure. This in some
instances meant that information had to travel consliderable distances
both geographically and through the system, before arriving at the
point where the decision was made. The more remote this was, the more

information was needed to try to overcome the lack of abllity to see and

hear what was happening.
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There were very few Instances where the problem of ecollecting and
processing the data had virtually forced management to take the
decision at the point where the information was available via the
informal éystem. It became quite clear during the research that if
management's Information needs were to be met, then either the infor-
mation flows would have to be created to feed the decision structure,
or the decision structure would have to change to meet the reality of

providing timely and accurate information.

Lhen this suggestion was put forward It was not welcomed by manage-
,ment. In the first case it was found that restrictions had been placed

on the flow of information. Only certain people were allowed certain
information., Possesslon of Information became a status symbol which

had to be protected. This meant that though Information was available in
the system it was not avallable to the people who needed it. In one
example a quarry manager was only supplied a manthly cost sheet
showing a comparison of actual costs with budget. He was not shown

the sales and profits for the quarry. Because of the large fixed cost
element in quarrying, if the manager was overspent it usually meant he
had made more profit. Finally the manager, who already had the sales
tonnages, bullt up his own Information for sales and profits. Even though
this Information was crude, h-e found it helpful, eventually he would arque

with the accountants on the accuracy of his Information compared to the

official accounts.

These problems of status and availabllity were defined during the research
and it was suggested that in future developments the needs for information
should be clasely related to the manager's decision responsibilities and

that these should form part of his job description.
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6.2 Decision Responsibilities

There were several secondary objectives for the research which related
to the managers themselves and their attitudes and approaches to the
guestion of decision responsibility and their use of Information for
decision making. These were:-
1. To determine whether managers are aware of their
deeision responsibilities.
2. To establish If decision responsibility is given to or
acquired by managers.
3. To determine the relative level of decisions respon-
sibility vis a vis the availahility of information.,
In the interviewing phase of the research managers were asked to produce
the copy of their job descriptions, as mentioned earlier only twenty seven
were able to do this. In these instances the job descriptions did not
contain any guidance on the manager's decision responsibility. There
was an Indication of general responsibilities, levels of authority for
expenditure and even tasks they had to carry out within the next twelve

months.,

The managers, whether with or without job descriptions, had to assume
responsibility for the decisions they considered necessary to do their
Job. They did this on an ad hoc basis without consciously examining their
decisions as part of a wider decision structure. Beczuse this process
was sn ad hoc the managers were not aware of the extent of their decision
responsibilities until this research highlighted the relationship between

information and decislons.
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Lihen initially asked what decisions they took the usual response was, "I
don't really know, I've never thought about it before". When asked what
decisions they had been asked to take or that had been clearly allocated to
them, they generally answered that they couldn't remember or none.

As the research progressed it hecame apparent that the managers present

decision responsibllities had been acquired over a period of time.

The managers were gl} asked If they had been given a clear brief as to
their decision responsibilities when they first took the job. In every

case the answer was no. They all said they were told what the job was
and had their own ideas as to how it should be done, and that they had
gone on from there. This was undoubtedly one of the reasons why decision
areas were seen to overlap and conflict, which has consequently led to

some confusion In the Information flows.

This was exacerbated by a tendency of managers who were promoted to
teke certain decisions with them when they moved. This apparent problem
of relinquishing responsibllity was highlighted In the autocratically managed

division.

In many cases managers cui'nplainel:l bitterly of the demands made upon them
for informatlon by senior management. In many cases they felt that they

had already taken the relevant decisions and that the infermation required
further up the line was not necessary to the senior managers' needs.

This is one of the areas which has given rise to considerable discussion

In the organisation. A major question has arisen as to whether information,
having reached its decision point, and having been used In the decision-

making process, should flow onwards to a higher level in the same amount

of detail.
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In many Instances, by !ooking at the information needs of declsions at
the higher levels, it can be clearly seen that the information needed is
a more highly summarised verslon of that needed lower doun. However,
as managers move up the hierarchy they tend to request the detailed

Information they are used to receiving.

Apart from those Instances where information was restricted, it had

been made available to mananers as they requested it. A number of
examples have come out of the analysis which clearly showed that often
management needing information did not have it, whereas other managers who
tdid not need or want that information had It avallable. Such discrepancies

in the information flows are almost certain to occur in the ad hoe way in
which systems have developed and have been designed to meet individual
manager's needs. WIithout a complete framework which analyses infor-
mation flows and matches them to decision needs, It would be impossible

to avold discrepancies and overlapping in the flows that took place.

Information needs do, of course, change, particularly when managers
change jobs. A report which was conslidered vital by the previous manager
may be considered useless by the new one. In two instances where manage-
ment changes took place during the research, the managers concerned were
Interviewed or re-interviewed and in each gase the decision grid looked
gulte different from that of the predecessor. This suggested that different
managers saw the decision responsibilities of the same job quite

differently and that this was a contributory factor in thelr changing
information demands. This tended to confirm the validity of relating
information to decisions In such a way that the information needs of any

grouping of decisions could he clearly established.
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6.3 Information Analysis, a Method

One of the primary ocbjectives of the research was to produce a method
for the definition and analysis of management information needs. It is
believed that the methods used for collecting data and subsequent
analysis have proved effective, and could be applied in any organisation.

The critical phases of the research namely: -

a) the dialogue with management,
b) the data recording documents, and
c) the method of analysis of information flows,

~

could be used by any trained analyst, who had a good understanding of the

system.

The use of guestionnaires linked to computer-based analysis was considered
and rejected for the following reasons.

a) the highly subjective nature of the research;

b) the difficulty of explaining the subject to management;

c) the lack of Involvement with each manager in identifying

his needs;

d) the problems of consistency in Interpretation and analysis.

With these problems in mind a method had to be designed which coped with

the considerable volume of detailed data that would be produced.

The very complexity of the task of defining management's information

needs demanded an approach which was highly structured and which

allowed each stage of analysis to be linked to the néxt, more detailed

and more complicated stage. This research programme has provided

such a method of analysing information needs. .
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The step by step analysis, starting with the management dialogue and
moving through a number of stages of detailed recording has led, finally,
to the specification of information needs, both in terms of the recipient
and also in terms of the provider. It has tied these needs closely to

the systems framework which will be used to meet the needs of both.
Such a result has provided a too! for the information analyst that up to
t!‘ne present time has not been available. The step by step appreach used
in this research programme can be adapted {o any situation that requires
a similar analysis to be carried out. The industry or the environment
would not preclude this precise analytical procedure from being

followed.

Interest has been expressed by a number of companies requesting infor-
mation on the research and at least one major company, The Chase
Manhattan Bank of New York, Is carrying out Information analysis
projects based on the methods outlined In the author's paper presented

to the NCC In New York.

This step by step analysis has now been prepared in the form of a
detalled working guide which can be applied in any organisation where
there is a requirement to define management's information needs. This

guide is set out in Chapter 8.
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6.4 A Blueprint for Systems Design

There would be limited value in defining management!s information needs
If Information systems could not be designed to meet them. This was In
fact one of the maln reasons for Tilcon sponsoring the research, it would
in fact seem obvious for needs to be clearly defined before systems are
develeped and yet it was clear from the research that the systems had
been designed on an "overkill” basis of providing as much data as possible

in the hope that management would find a use for it. ’

Oeveloping effectlve information systems from the analysis of needs is
done in three stages,
1. The design of a detailed systems framework.
2. The development of Individual sub-systems within the
framework.
3. The matching of Idenil'.ified information needs with the
framework,

Systems Framework

A systems framework s more than simply a list of sys;tems , It Is a more detailed
and Involved three-dimensional framework (FIG. 20) which provides the

tinking mechanism between different systems. This linking mechanism

travelling in several directions Is information. It is essential, therefore,

for any company to develop such a systems framework, to be ahle to

understand the way the Information flows between the different decision

points within the framework. Without such information it would be very

difficuit for any company to develop a coherent systems framework which

meets the needs of Its management.



(128)

FIGURE 20

Three Dimensional Sysiems Framewnork
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Sub-Systems

This basic framework can now be used as a basis for the development of
systems,: This is not only in terms of those systems which require
development, but also In assessing the priority, by looking at the need
currently not being satisfied In impartant decislon areas. The research
has also clearly shown that the total systems framework is made up of

a large number of sub-systems, each one complete in itself, but feeding
data into other sub-systems and receiving its own inputs from related
systems. These sub-systems often have been developed for a purpose
not related to the information flows, but related more to administrative
and control requirements. The infarmation content on many documents Is
consequently lost to the company by the lack of understanding of its need

in other systems.

lhere this need has been Identified very aften the information is being
gathered from sources other than thase from which it originally stemmed.
This means conslderable duplication in reguests for Information from
managers, and departments not concerned with the specific sub-system
involved. Development of each sub-system can now take place with two
distinct objectives;

a) the specific purpose of the system,

b) the role of the sub-system within the information

network.
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Information Needs and the Frameweork

The systems framework should be seen as skeleton onto which the real
flesh of the information system Is hung. Such a skeleton should enable
management to understand the relationship between separate sub-systems, and

t he decision points within the framework which are linked by information.

Having identified information needs and related them to individual

decisions, it is possible to show the relationship by linking the decisions

to the iInflows and outflows. From this analysis the decision relationships can
be derived and this enables decislon grouping within functions and indivi-

dual manager's responsibilities.

The framework and the linking mechanisms of the Information system must
provide for the dynamic state of the organisation where change is a
constant companion and where speedy reaction to change is often

the crucial measure of the efficiency of the systems, which pump

the life blood of Information through the organisation's veins.
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Chapter 7

Analysis of Research Data
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7.1 Analysis of Research Data

The objectives and methods

The data collected during the research was used primarily to establish
the managers' Information needs, culminating In the production of
functional information flows. It was realised, however, that the data
collected might provide an insight to managers' attitudes towards the
decisions they made, with particular emphasis on evaluating complexity

and impact.

In order to make such an analysis worthwhile additional data concerning

the managers was collected as indicated below.

Age
Years In Company

Years In job

Education - None
- DONC
~ Above ONC
- Graduoate
Style - 1. Benevolent Autocrat
- 2. Democratic
- 3. Autocratic
Function -
Level - 1. General Manager
- 2. Senior "
. - 3. Middle "

- 4, Line Manager
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Llith this additional Information it would be possible to test the signi-
ficance of the variable factors on the managers' attitude towards the

selection of the appropriate value in the Key Decision Grid.

The analysis set out to examine the following factors:-

1. The degree of difference between different managers.

2. The deqgree of consistency of the managers! attitudes
towards the decisions.

3. To establish the significance of the variables listed

above on managers' attitudes towards the decisions.

The analysis iz based upon the responses from 58 managers taking a
range of 61 decislons, producing a total of 555 decision points on the
key decision grid matrix.

For the purpose of the analysis the key decision grid was converted into

a matrix as indicated below: -

v
Camplex 3
Routine 2

Mechanical 1

1 2 3

Minor Important Vital
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The X axis indicates the Impact of the deeision -
1. - Minor
2. -~ Important
3. - Vital

The VY axis indicates the spectrum complexity of the decision -

1. = Mechanical
2. - Routine

3. - Complex

The analysis was carried out In three stages.

1. Tabulation of data and the calculation of >(2 measure of
significance.
2. Carrection of data by calculation of the error from the mean,

correcting for -

al Decisions
bl Declsions and Managers.
3. Multiple regression analysis to establish the significance of

the variables listed on page 133,

The results of this analysis are discussed in four main sections.
The directional bias in the selection of values for impact and
complexity.

The abillty of managers to make judgements on the impact and
complexIty of decisions.
The predictabllity and realism of management attitudes.

The implications of style and level of management on decision

Judgements.
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7.2 Directional Bias

The analysis of the data shows that there is a directional bias on the
matrix towards the selection of more complex and more important

deecisions. This is shown belowt.

Sub-
Y Total
7 UG
Complex 3 7 104 99 203
G TG HE
Routine 2 20 260 L4 . 324
@ OIS
Mechanical 1 18 10 g 28
Sub-total 38 374 143 555
1 2 3 X
Minor Important Vital

By using the X2 test of significance It was shown that there was a
very high degree of significance in the selection of the appropriate
decision value and that the selection was extremely unlikely to be

random.

This would seem to Imply that managers sought to show how valuable
their decislon making role is by Indicating that their decisions were
more complex and more lmpm"tant, or even vital. It is Interesting
that no managers felt that any of the decisions they took were

complex but of minor impact, or mechanical and of vital Impact.

o~
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It is also Interesting to note that nearly half the choices landed In the

centre of the matrix which might be due to two possibilities:-

1. That a large proportion of decisions are routing and
important;
2. That the managers felt it safest to select the middle value.

There Is no doubt, however, that the managers Interviewed clearly
judned the decisions they took to be of significant importance to the company
and their activities.

The distribution curve of responses Is highly skewed In the direction

of the complex declsion of high Importance. (FIG. 21)

It is appreclated of course that with only nine discrete points in the
matrix the curve is somewhat artificial, but the X:2 test shows it to be
highly significant.

The interviewing process was designed so that each manager had to
select the values for the decisions he took without any knowledge of the
values placed on similar decisions by other managers. He was making
his judgement solely by comparison between the decisions he took and his

own attitude to decisions.
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Attitudes towards Complexity and Impact

The analysis showed that the deviation from the X was less than the
deviation from the ¥ thus Indiecating that the managers were more con-
sistent in the selection of the importance of the decision than the type

of decision.

It may also imply that they felt unable to push up the "importance” of
the decision excessively but felt that they could say that a decision
was "complex" without any contradiction. ‘

Number of decisions stated to he vital = 143

Number of decisions stated to be complex = 209

This leads to the supposition that though managers are aware of the
importance of the decisions they take they are less aware of the type

of decision they are taking.

This effect was noticed during the interviewing when on several
occasions managers found difficulty in deciding whether a decision

was mechanical or routine, or whether it was routine or complex.

As the type of decision affects the frequency, timing and type of infor-
mation to be supplied to the decision point, it would seem that this lack
of understanding of the type of decision could be a cause of the

inadeqguacy of many Information systems.
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The Predictability and Realism of Management Attitudes

The multiple regression analysis of the variables listed on page 125
indicated that the effect of style and level of management was highly

significant, on the data corrected for managers' deviation.

blhen the data was corrected for both managers! and decision deviation

the effect of level and function became the highly significant variables.

This analysis would seem to indicate that senior managers with "nothing
to prove" were more realistic In their attitudes towards the selection
of complexity and impact. In addition the analysis placed significant
emphasis on the effect of style and level and this has been analysed

further. (See next section.)

The significance of the factors varied between the X and V¥ axis and for
the fully corrected data the significance of level was more noticeable

for the X axis, and function was more significant for the V axis.

This suggests that the choice of the importance of decisions was more
affected by the level of the managers and the choice of type of decision

more affected by function.

This seems a perfectly acceptable suggestion as one would anticipate
that the importance of decisions would be mare appreciated by more
senior managers and that each manager would be more aware of the

types of decision taken within thelr function.
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Perhaps one of the most Interesting points to emerge from the multiple
regression analysis was the lack of significance of such factors as

age, experience and education on the attitudes towards decisions.

However, this lack of apparent significance may partly be explained
by the auto-correlations between factors. For example, senior
managers tend to have had long company service and to be older than
their junior colleagues. Since educational pattern is highly correlated
with age, educational pattern Is also correlated with managerial
senlority In the company. This association between management

1evel and other factors tends to mask the apparent effects of age,

education, etc.

Undoubtedly the most important factor to emerge Is the high signi-

ficance of style and level of management Involved in the decision

making hierarchy.
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7.5 The Implication of Style and Level of Management on Attitudes

In Chapter Four (page 94) it was stated as follows: -
"It was apparent in a number of instances that managers
who were close to the action were not taking the decisions,
either because they were unable to because of lack of infor-
mation, or because they had been Instructed not to. This
did, of course, depend upon the particular style of manage-
ment".

Further on in Chapter Four {pageS5 ) comments were made on the

impact of management philosophy on managers' attitudes and these

can be summarised as: -

Democratic - more open, willing to talk.
Benevolent autocrat - difficulty sorting out decisions.
Autocratic - were suspicious and assumed a degree of futility.
In Chapter Two (page 49) and Cha;_::ter 6 (page 123) it was further stated that -

"Managers tend to take decisions with them as they move
up the hierarchy."

These general views and comments ought to be supported by the analyslis
of style and level on attitudes and as the multiple regression analysis

indicated there was a high significance, it was decided to analyse the
data further.

The first question asked was -
As seniority increases do managers take more or less decisions?
The data was analysed as Indicated over and the trend was shown to be

significant by using the ><2 test.

-
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The answer to the gquestion is yes. Managers do tend to take more

decisions at higher levels.
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The second question asked was -
"Does style of management have any im]:;licatiun on this general
trend?"

A similar analysis to that shown In FIG. 22 was carried out for eaé:h

style of management, I.e. Benevnlent Autocrat, Democrat and Autocrat.
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The results shown in FIG. 23 Indicated that: -

a) In the division managed by the benevolent autocrat
decisions were fairly evenly spread over the top three
levels of management, but with line managers taking
fewer decisions.

b) The democratic manager had a much wider delegation of
decisions to all levels but with senior managers taking
the biggest load.

c) In the autocratically managed divisions the Managing
Director taok the bulk of the decisions delegating fewer
decisions to lower levels of management with 1ine managers

taking nokey decisions.

These trends weretested using the ><2 test and all were shown {o be
significant, which would Indicate that style has a substantial effect on

the spread of decision taking. It can alsc be seen that if we remove the
data collected in the autocratlc division, then the answer to our first
guestion on senfority would change to Indicate that the bulk of key
decisions are taken by senior management and not the managing director,
which 1s a perfectly acceptable suggestion where democracy and consensus

is the order of the day.
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Conclusion
The mathematical anzalysis of the research data has provided several
important Indications of the Implication of style and level of management

on decision making attitudes.

It has provided sufficient evidence of consistency of management attitudes
to indicate the importance of analysing the decision structure before

attempting to analyse information needs.

It has further shown that the approach followed by the researcher was
free from blias, other than that introduced by the managers themselves,
and that the data collected can be used to formulate the framework for an

effective information system.




(148)

Chapter g

A Method for Defining Management Information Needs




e ””"'SSS5°EHHHBEEEERRERERRSY

8.1

(1647

A Method for Definlng Management Infarmation Needs

This chapter describes the way in which the research has been distilled
Into a stralghtforward procedure for Defining Management Informatian
Needs. Such a procedure can be used by any analyst who understands
the role of information systems in an organisation. It is a valuable
tool for analysis and synthesis of a most difficult area for the systems

designer.

The procedure as set out In this chapter has heen published by the
Institute of Cost and Management Accountants as an audio visual

tralning programme Including tape cassette and colour slides. (29)
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Introduction

|
\
|
Most iIf not 21l businesses have some form of Information system. J
The system might be a bad one because it does not meet management's ‘
needs, even though there is a great deal of information avallable. !
Or it might be a very good system because it meets all management's .

Information needs, though there may well be information avallable

which Is not necessary.

It is more likely, however, that the system will fall somewhere In
between these two extremes, with some of the information meeting

some of the needs.

The job of the information provider Is to see that as far as possible the
missing Information Is found, the useful Information is retained and the
superfluous information Is eliminated. This task is not as simple as it

may seem.,

The first stage In the search for a solution is to obtain answers to a
number of gquestions.

1. What information Is required?

2. When is it required?

|
3. lhy Is it required then?
4., What is it for?
|
|

5. How can It be obtained?

7. Wwhat will it cost?

6. How accurate should it be?
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These guestions can only be answered if the provider of the information,
be it the accountant or systems designer, sits down with the manager and

establishes the manager's needs.

It is no good just asking the manager what he wants because he will not

knouw!.

Suggesting the Information he might need is also doomed to failure for
if the manager does not completely reject the suggestions he will still
not use the information he receives. Because of these reactions many
information systems have heen designed to provide what the designer

thinks is appropriate.

There is no wonder that information needs are only being partly met.
If & reasonably satisfactory answer is to be found it is sensible to try
to tackle the problem in a logical and organised way. Whoever designs

the system will need a framework In which to work.

L}

Luie all know that the manager needs Information to help him select
courses of actlon, to monitor what happens and to control results. In

other words to take decisions.

The relationship of information to decisions Is a fundamental and vital
consideration In the development of the right approach to the problem.
The manager must recelve information related to his job, his responsibili-

ties and the decisions which he takes.

-
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B.2 Information & Decisipns

There are many separate sources of Information open to the manager.

These can be grouped into fl:ll‘.lr‘ main categories.

Te

The objectives he has io achieve.
Control information.
Technical information.

Background information.

4 N

M Figure 24

Information Flows

TECHNICAL BACKGROUND

\_ _J

~ Providing information for decision making requires an understanding of the

manager's job and the decisions that he takes. It Is only possible to establish

Information needs when we know the decisions for which the Information is

needed, This is best done by meeting the manager on his own ground.

During the discussion a Decision Grid is completed, This is designed as

a method of recording the decisions taken by each manager, in a way that

enables each decision to be categorised., Looking down the left hand column

of Fig. 25, the categories are -

Complex:

Routine:

taken frequently, unsiructured, depending largely on current
circumstances. Unknown information requirement, that is to
say cannot be pre-determined.

taken less frequently dependent on circumstances, but still
structured with known data requirements, for example producing

a production schedule, (continued)




Mechanical:

MANAGER
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weekly bonus payments.

analysis of key decisions to be done.

KEY DECISION GRIB

taken regularly; highly structured with easy access

to the data required, for example authorising the

In addition looking across the grid the manager Is asked to say whether
he feels the decision Is a minor, important or vital decision in the job he

does. This evaluation, though subjective, at least enables the subsequent

RANT MAINTENAVCE
CAPRCITY VAR AMoNS
DEPARTHENTAL. IMERACTION

D HAswepry
IMPACT
Minor Important Vital
ECTRUM
‘2| MANT iM2ROVEI P~ B asTiops of orsRATe N
1T\ NARKE NG APPRoACT
13| ARIE LEVRLS
COMPLEX
Bl MomaToting PERIORMAXKE F| ARoart. oFf AUbGETS
7|E7PENITV EE CoNTR oL 27 Mod. Budser MEPARATIN
20| drSTRIAUG 0N PATTERN. 57| rethees bisp osA N REMACEMT.
1917Ec vt chee conTROL. (omroam) 8 STAFF AfawTHENT
ROUTINE S SOt LEWAS SECAITM- EpErmmnE
3
7
o

MECHANICAL

9y coms

Fig. 25 Hey Decision Grid
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8.3 Informatiocn Analysis

tdhen the Decision Grid has been completed the information needs of

each decision are analysed on the Declslon Information Analysis. (Fig. 26)

The Information is entered for each of the four main information flows.
Objectives
Control
Technical
) Background
UJhEl"E."pCISSible the source of the information is entered. This is not

always known at the time of the interview and has to be completed during

the later stage of data analysis.

L ANA
l ANAGLR I j DTCISION INT OHAATION ANAL YS!

Lolclsuou l CAPACITY VARIATIONS ,]

IYPL INIDRMAYTION REDWRLD bl Bt

Rudget.

Siock limite.

Longierrm une of respurcra.
Optimum operating levrl.
Dwpretin Quarry breakeven level,
Apreed working lovels,
Haximum permittied hours.
Tonnes per hour.

Discuapion with manoger.

Current working conditions of fece.

Number of men needed.

Plant capacity i.e, productifion per hour of each r
materisl.

¥Yariability of the plant.

Ability Lo move malerialn.

Safety levels.

Plasting and drilling programme,

Technwal

Slock levels,

Demands for additional output : ships ete.

Fulure demnnd,

Stock values,

Excess material preduction. {ie What 3s not wanted
but has to be produced to gel vhat you do went.)

The effects on costs, output and prefit of varieus
produciion combinations,

Contiol Daily report on production,

Shortfall on urders in other unita. I

Nunber of wmen working. 1

Effects of breskdown on production.

Cutput per man shift.

Tonnen per houwr,

General economic situation.

Bechp ount

_

Claws A svalabir and wned
B seadaivie w0t wied

Fig. 26 Decision Information Analysis
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2

The detailed analysis of the information recorded during the interview

presents several problems:

1.

A good deal of the information given by the manager is
subjective.

Though the interviews follow a pattern they are not structured
and so cannot be analysed on a statistical basis.

Different managers' description and Interpretation of

similar decisions vary considerably.

The description of the information used varies by region,
through different reporting structures.,

Content and freguency of information flows vary in different
parts of a company.

Managers' titles are not always descriptive of the job, for
example a transport manager may be a distribution manager.
Managers with the same titles have different jobs.

Decision making levels are quite different in different parts of

the company.

With these problems it is essential to find a common denominator which

will serve as the basis for analysis. Usually the only common denominators

are the decisions themselves., The first task then is to analyse the

Decision Grids to produce a list of decisions. This Is followed by relating

the list to each manager's decision grid and then producing a Decision

Definition Sheet.
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The Deeision Definition Sheet is fundamental to the analysis procedure.
It contains three main sections: -
first, a definition of the decision.

second, the type and impact of the decision.

ihird, who the decision is made by.

The decision definition is produced by examining the interview notes to

expand the brief decision title used on the key decision grid.

The importance of the decision is arrived at by placing a tick In the
matrix position In which each manager who teok the decision had placed

that decision on his individual grid.

The illustration (Fig.27 shows that nine managers consider the decision is
complex and important. One mansger believes it is complex and vital.
Ten managers think it is & routine decision, but still Important. In

this way a consensus is produced.

This part of the definition leads to the selection of the key decisions by

looking at those decisions which fall into the shaded area.

The section which records who makes the decision is simply a list of the

managers, by name, who claimed to make the decision during the interview.
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Di CISION DI INE1I0N })L .r.t: o r“; o
I bvlCiton ] CAPACITY VARIATIONS
OLF IMITION

a) controlling the manpower,
b} contrelling the Jeval of mobile plant,
¢) deciding to optimise oparating levelas

for the unit concerned,

This decision arsa will deal with -

Deciding upon the capacily to bs available Lo each unit
Ly -

1 1he number of men,
44 the hours worked,

1if no. of items of mobile plent,

iv ithe iransfer of plant from
one unit to ancther.

IMPORTANCE
IMPALCT
MINOR IMPORTANT VITAL
ST RUM
VOIS s
COMPLE X
ourt VILIILIIIE
arCrAMCAL
MADE BY
W. Hagsey DP. Hallswerth M. Hopperton
W, Appleby A. Adlen W. Hundirscon
G, Walliams D. Wingfield J. Hutton
A. lakin H. Cinnias P. Logan
N. Placs A, Brown Ja Jamieson
S. Pnilips L. Parry B. Taylor
J. Bairstow D. Brown

Fig. 27

Decision
Definition

The back of the Decision Definition is a Decision Information Analysis.

This forms a summary of all the Information different managers sald they

needed to make the decision, under the four headings which have already

been mentioned:

objectives to be achieved,

control information required,

technical information needed, and

background information which is useful.
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8 .4 Management's Information Needs

The specific information requirements of management can now be established
by analysing the information contained on the back of the Decision
Definition by taking the following steps: -
Step 1 Sort decision definitions into functional
groups.
Step 2 Prepare a sheet for all the information required by
that functional group, for example, production.
The details for this will be extracted from the decision information
analysis on the back of the definition sheet.
Step 3 The information Is then analysed according to the function
which needs it, using a document called "Information

Needs."

Inflows to one manager are often also outflows from another manager so
by re-arranging the information listed as inflows it Is possible to estab-

lish each manager's outflows,

The complete information analysis process which has been carried out
comprises a number of steps. :
Step 1 Hold interviews with managers.
Step 2 Recard the data on the Decision Grid and then analyse
it into the Decision Information Analysis.
Step 3 Working from the Decision Grid and the Decision Infor-
mation Analysis, produce the Decision Definition.
Step 4 The fourth and final step is to prepare the document called

Information Needs for each separate function of the company.
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Once this analysis is complete attention can be directed to developing
systems to provide the Information required and to stop producing the

information considered to be unnecessary.

HOLD RECORD ANALYSE FUNCTIONAL
INTERVIEWS DATA DATA ANALYS!IS
b ,[
DECISION DECISION Ao
GRID INFORMATION DECISION INF NHEEDS
ANALYSIS DEFINITION
[ " T —
) :----_..--':'_':::_-_-;z___? I
\_ y)

The systems designer, by using the approach suggested earlier, should
have obtained answers to the following questions:
Lihat are the key decision areas at each level of activity?
What information is required to make the decision?
Lhat information is lacking?
Can it be obtained and at what cost?
Daoes it mean amending exIsting systems or introducing new
ones?
A systems framework can be established which will indicate what work
has to be done to provide the needs of management. Existing sysiems
carnot be withdrawn and replaced overnight, so a plan has to be
formulated. This is done in two stages.
Stage 1 Prepare an Improvement programme indicating the priority

areas.

Stage 2 Simplify the existing procedures.
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8.5 Conclusion

A detailed review of decisions and information needs will undoubtedly
proeduce a different opinion from the one already held, of the way in

which company systems are structured,

The design of effective information systéms depends upon a clear

understanding of,
' their purpose,

the need of the users,

the timescale.

These three factors are cruclal ta the success of any systems develop-

ment programme. Each system must achieve its purpose and at the

same time link with the next level so that infarmation flows smoothly |

through the arganisation being used as and when appropriate.

Developing new information systems should be a process of evolution.
There are sevgral reasons for this,
1. People do not welcome change unless it occurs slowly.
2. There is a considerable amount of work io be done and it
can't be done overnight,
3. People have to learn new methods and this takes time. N
4. The existing system must continue.
The process of change must be carefully handled if management are to be

provided with:
The right data, at

the right time, In

the right place, for

the right reasons.
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General Conclusions and Sungestions for Further Work

9.1 Information Needs can be Defined

The conclusions that can be drawn from this research are as follows: -

a)

b)

c)

d)

e)

f)

g)

that management's Information needs can be identified;
that Information needs can be related to specific decisions;
that these decisions can be formed into an appropriate
de:;IsInn hierarchy;

that a systems framework based on the information flows
in a company can be designed;

that infoermation needs can be related io managers' jobs
by looking at the decision grouping;

that information flows, both in and out, can be defined
for each management job;

that knowledge of the information needs of specific

decision areas is fundamenial to the effective design af

information systems.

In addition, the research has shown how step by step analysis can

provide the means of producing a very sound base for the development

of information systems giving due cognisance to the needs for balanced

systems of both formal and informal Information flows and indicating how

formal systems can be devised to meet the needs of management efficiently

and effectively.
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Management's information needs will naturally vary considerably
dependent upon the environment in which the organisation operates.
It would be exiremely difficult to translate the Information needs for
decisions across organisational boundaries, even if the decision

definitions appeared simlilar.

It is, however, perfectly feasible to use the methods designed in
this research to identify the Information needs of any group of managers.
There are, however, a number of constraints which would have to be
overcome before this could be achieved. These fall into four categories,
a) Organisational.
b) Social.
c) Political,
d) Knowledge and Training.
Organisational
It is necessary to obtain a total commitment of top management before a
survey to Identify information needs could be carried out. The manage-

ment would have to be prepared for a most searching review which is

almost certain to find things which they would rather have remained hidden.

The Investment in time and money that would need to be made would only

be recouped if the management were prepared to act upon the recommen-

-

dations, Including considering changing the decision structure as well

as re-designing information systems.




Social

People are generally resistant to change. They feel threatened

by the prospects of having to cope in a new environment. They worry
about the Implications on their present security and thelr future potential.
These social problems exist In every survey which is Involved with change,
but In a survey as fundamental as the one described In this research it

is even more important that the social problems are overcome. If they
are not then the high level of co-operation required to make the project

a sucecess wil! just not be forthcoming.

Politieal

There is no way that such a detailed survey can avoid some involvement
in the organisation's palitics. Managers will try to use the opportunity
to play potlitics and to attempt to improve the way they appear to other
managers. The analyst will have to be particularly aware of political
_Implications and to make sure that they do not affect the relevance of the

work belng done.

Knowledge and Tralning

The knowledge and training of the analyst must be such that he is a
skilled Interviewer and has sufficient knowledge. of the functions of
management. He will also require some knowledge of the individual
organisation and if he is not already @ member of the management team,
he will have to obtain such knowledge by a preliminary review. The
analyst will also need an extensive knowledge of the relationship of

information to decisions as well as knowledge of the systems design.
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The managers who will be involved in the survey will also need some
additional knowledge and training and this can be built into the initial

stages of the survey as it was In this research.

These constraints can all be overcome as evidenced by the success of
this research project, but they must not be underestimated. The
stability and soundness of any structure is dependent upon the founda-
tions that are 1aid and this is particularly true of research projects of

this nature.
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9.2 Consequences of Information Analysis

A survey as detalled and thorough as the one described here will have
a number of consequences which the company concerned will have to

handle.

These consequences wil} affect three areas of the business,

1. The information system.
2. Management attitudes.

3. The decision hierarchy.

Information Systems

The company applying the technigues described In this research will
almnost certainly find, as Tilcon did, that their present information
t

systems are inadequate.

The problems of using the present system will be highlighted and managers
will be keen to develop improved systems to meet the needs that have been

identified.

This was perhaps the most significant effect at Tilcon leading to the

further work described in the next section.

Management Attitudes

Management attitudes are likely to be affected in two ways:-

a) Their approach to decision making;

b) The decisions they take.
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The first consequence of the research on the manager was demand
placed on him to examine the decisions he took and the way he used
information to take the decision. The effect of this self-appraisal of
his job was to open the manager's eyes to the role he plays and the way

he plays it.

In Tilcon the effects varied from surprise ino shock. One manager who
had been thinking about his job before the interview, wrote a memo to the
researcher suggesting that there was no paint to the Interview as he

couldn't think of a single decision he made.

In most cases managers will discover that they are taking decisions at the
present time, without crucial information. This became apparent when the
Information needs of managers In similar positions were compared on the
decision definition shests. On checking back with the managers they
either agreed that the Information used by the other lv-nanager' was useful

or occasionally commented - -
"Goodness knows what he needs that information for."

The fact that different managers approach similar decisions in guite
different ways was illuminating to everyone involved In.the survey. This
has led not to a regimentation of decision making methods, but to a better
understanding of the need faor the information system io be flexible enough

to provide individual managers with the information they need.
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The Decislon Hierarchy

No matter where this technique of analysis is applied, there will be a need

to review the decislon hlerarchy. This could involve several steps.

1. A discussion among managers to resolve overlapping
or conflicting ideas of who is responsible for what

decisions. This could lead to the next step.

2. A re-structuring of the decision hierarchy to remove
misunderstanding. )
3, The third and more wide-reaching step would be to re-

think declsion levels and to re-structure the decision
hierarchy to place decislon making closer to the source

of infarmation.

In Tilcon all three steps have been taken in one or other of the Regions

involved in the research.

The Region managed autocratically took the first step to clarify the over-
lapping decision areas, and in most instances the senior manager

Involved took clear responsibility for the dec;sinn.

In the Region managed by the benevolent autocrat the decision hierarchy
was amended In areas of conflict to place the decision where it was felt

it was most appropriate.




In the democratic Region the Managing Director bhad already started to
re-organise activities and the research added additional fuel to his
argument that managers down the line should be given more power and

authority.

Naturally such changes do not always stem directly from the research

project. They filter gradually into the system of change as managers'

attitudes change.
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9.3 The Value of the Research to the Systems Designer

Dgsign Is concerned with function and elegance. Function is what the
design has to achleve, the objective and elegance is the way that it Is
achieved. This is as true for systems design as any other form of

design.

Unfortunately, in the case of information systems design, the designer
can be so overwhelmed by the elegance of his design that he loses,

misunderstands or misinterprets the function. v

Cne of the major benefits of the information analysis approach Is that
it provides the systems designer with a firm functional framework for
his design. He is starting fram clearly defined needs and clearly
defined information flows that enahle him to design each su\b-system as

a part of a complete framework.

Having a clear definition does not prevent the designer from producing
elegant solutions, but it does prevent him from drifting too far frém his

objective.

In Tileon the research has provided a firm base for the development of
management information systems as part of an overall framework, but

In such a way that individual functional needs can be met In full by the

appropriate sub-system.
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9 .4 Suggestions for Further Work

In any piece of research there will be areas that, though of interest and
relevant to the work being done, are not of direct concern to the
researcher. In this research project a number of interesting areas

for further work have been identified. These can be seen in two dis-

tinet ways.

a) further work within the sponsoring company, and
b) further work of a wider nature with more general
implications.

Further WWark in Tilcon

The company sponsoring the research now has avallable a complete
schedule of the information needs of the management concerned in the
research. It also has a basic systems framework within which indivi-

dual sub-systems will be designed to meet those needs.

This work is continuing at present in the design of certain sub-systems
which have been selected by management as being particularly important
in meeting their information needs. The selection of these sub-systems
and the priority given to them was based to a large extent on the analysis
of Information needs which showed up areas of need which were not being
met at all, or if they were being met, were being met Inadequately by the

present systems.
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These sub-systems are -
Plant Maintenance and Life Cycle Costing.
Accounting Information.

Sales and Marketing Information.

In the case of the first two items a good deal of basic work is required
as aver the past six or seven years very little work has been done in
this area and inadequate data collection systems need to be put right

before management's needs ean be met effectively.

In the area of accounting, and sales and marketing a good deal of

effort has been spent deslgning an effective data collection system which
has now stood the test of time and is achieving high levels of data
accuracy. Because of this It Is felt feasible to move on now {o provide
better information for management linking information on the sales of the
company's products with the accounting information to produce reports
which analyse the contribution being made by products, custarne‘r's and
market areas. This work Is being programmed over a three-year

perind starting in 1978 with the completion of basie systems work during

1979, and the full apératiun of the systems during 1980.

By this time it is estimated that 80% of the formal information needs iden-
tified by management during this survey 'mill have been met. In addition
the opportunity should be there to amend the decision structure and to
ensure that the communication system enables information within the

system to reach the point where it is needed to take decisions.
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Plant Maintenance and Life Cycle Costing

This review, which stems from the M.I.5. survey, will involve detailed
examination of current procedures in the Group to establish manage-
ment's needs in this area. This, together with work already carried
out on vehicle maintenance will be put together into a design report
indicating alternative approaches which would be taken by the Group

to improve information and control in these areas.

This should be linked, as far as possible, with the current work being
done in the area of terotechnology and energy conservation, which

will initially be primarily concerned with the collection and analysis of
basic data for local control. The initial report was produced on 28.4,78.

(See APPENDIX F)

Accounting Information

The systems In existence at the time of the research were a mixture of
manual and accounting machine nominal ledgers with the accounting
reports being produced manually, All divisions operated their own

accounts code system.

It was recommended in a report dated 3.10.78 (APPENDIX B) that new
accounting systems should be developed based on a new Group coding

structure.
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The development of improved accounting systems should be e;amined
in two maln éactinns:-

a) Improved nominal ledger leading to the production
of accounting reporis on the computer for those divisions
already using the computer based nominal.

b) The development of local business machines (mini-
computers) for those divisions using accounting machines,
which will be capable of being linked to the main computer
for the transfer of information from central files to the

local machines,

These developments are well in hand and will be completed by the end of

1980. -

Sales and Marketing Information System (SAMY)

During the research a good deal of work had been done on producing an
Improved sales data collection systemn, and it was proposed that this

should be extended to provide marketing information.

The system should be developed in three phases.
a) Produce the present analysis Information whilst
Introducing new coding into the input.
b) Introduce a form of interrogation facility which will
enable managers to request specific Information using
a guestionnaire style interrogation form.

c) Provide direct access to computer files.




a)

b)

c)

d)

e)

f)

g)

Benefits

helow.
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It was recognised that throughout the phases of the systems intro-
duction a major requirement would be the continuation of the present

information flow.

The specific aims of SAMY would be:-

Enhance existing analyses.

Reduce the volume of computer printout by providing
interrogation facilities.

Permit the correction of historic data.

Pravide a revolving (or moving average) datahase on
the current 12 months informaticn.

Provide printed Information in answer to managers!
guestions,

Produce exception report against pre-determined stan-
dards.

Compare actual performance against budgeted performance.

The benefiis of an information system are often difficult to measure In
financial terms, SAMY is no different in this respect. The benefits

of the system wlll arise from meeting the nesds of management as detailed




Marketing Information Needs

In this research a number of needs were estahblished which could not

be met from existing information sources. These needs are concerned

with:-
a) Calculation of product contribution.
b} Economic trading areas.
c) Market contribution analysis.

d) Market distribution analysis.,

To meet the above needs it will be essential that a series of linked files
(data base) Is created on a different basis from that which has been
done in the past, which has basically been concerned with the regular

production of analyses from each maonth's data.

The needs expressed by general and marketing management indlcated
that the information held on the data base would have to be accessible
in an almost unilmited number of combinations, with at ieast a 24 hours

response to the request.
Such access will be provided in the new system at three distinct levels: -

a) Routine reports produced monthly primarily of an
accounting nature.

b) Regular reports produced monthly and possibly
weekly providing specific marketing information.

c) Ad hoc reguests covering unspecified combinations of

infarmation.
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In the case of the ad hoc reporting this would [nitially be by written
or verbal request but could eventually be developed to direct acecess

via terminals if this was considered desirable and economic,

The problem with this kind of system is to justify the cost of its
Implementation., It is not known whether, by meeting marketing
management's information needs as described above, profits will

be increased. However, one can only assume that senior management's
demands for this form of information are based on their belief that this
is precisely what will ncour. This c\lecision has already been taken

in several divisions where staff are now employed in searching for,
analysing and re-analysing marketing information. This is one of

those ocecasions when the decision of management to Incur the cost

must be seen to be a justification In itself for the expenditure.

The further work that is being done in the company to meet the infor-
mation needs identified In the research clearly shows the degree of
support and confidence which management have given ta the research.
This is particularly encouraging as often the rea! benefits of extensive
research are lost due to the lack of opportunities afforded the researcher

to implement the findings of his research.

In this case the potential for further research outside the company

alsno exists.
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Further Areas for General Research

Throughout the research it was guite clear that this particular area

of research 1s really wide open. Little existing research has been
done into meeting the specific information needs of management.
Several areas of Interest have arisen during the research which would

form an excellent basis for further work. These are as follows.

1. The relationship of formal and informal information
in the decision making process, and the relative

values of each type of Information as seen from the

decision maker's point of view.

2. It was quite noticeable that different managers in the
same function placed the emphasis on different types
of informatlon for the same decision. It would be inter-
esting to try to establish, first of all why there were
differences in the prime information needs for what
was apparently the same decision, and secondly
whether or not the results of decisions based on this
different Information were the same, better or worse.

3. During the research no effort was made to try to
analyse the way decisions were made and the criteria
by which decisions were arrived at. The point of this
research was to establish information needs. It was
noticed, however, that very often the criter!a for
decision making were extremely vague and even in
areas where It was apparent that rules could have been

established, these rules had not been established.

4.4
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Orne of the apparent needs of the managers was in
training in the use of Information. They expressed
thelr needs in a variety of ways, but it was apparent
to the researcher that in many cases, though the infor-
mation was recognised as being necessary, there was
considerable doubt or uncertainty as to how the infor-
mation could best be used to aid the decision making

process.

These four areas could be summarised as: -

b,

To examine the relative values of formal and informal
information to the decision maker.

To examine the sensitivity of decision resulis to the
type of information available.

To examine why managers were unaware of the criteria

for taking decisions,

To examine the use of information by the decision maker.

Each of these areas Is worthy of considerable further study. The use

management make of information is directly linked to the design of infor-

mation systems. Unless more knowledge on management's use af infor-

mation Is made available, system designers will continue to design

information systems which, though based on an analysis of needs, would

be rigid unless the sensitivity of those needs and the relative value of

the information produced was knoun.
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It is considered extremely important to establish information neads
and to meet those needs. But it ia also felt that a greater under-

standing of the needs would lead to even better information systems.
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