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ABSTRACT

This thesis describes an investigation into the design and
implementation of computer-based Management Information Systems (MIS).
| Some background is given on the relationships between management,
informafion_and computers., The MIS project is described in terms of the

stages of the prbject, the people involved, the techniques and strategy

- used and the interaction with the authority structure of the organisation

in which it is developed,
An investigation, rusing three approaches, of a particular MIS project

is described. First, a detailed case study is given, covering the first

five years of the project, up to the present date. The case study

concentrates on the managerial techniques used in the MIS project and the
strategy used in the development of the MIS rather than the technmical
details of the MIS. Secondly, a description is given of a pilot model,

of part of the MIS, which was designed and implemented as part of this

-investigation. The pilot model was written for use on a PDP-7 computer

with a graphicél display. It was used to educate and involve managers.
Thirdly, a description is given of a questionnaire‘sufvey which was
carried out among uéers and potential users of the MIS. ‘'The survey

investigated both the attitudes of managers to the MIS and poséible

influences on these attitudes. .
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CHAPTER 1 -

INTRODUCTION

The problem investigated in this thesis is the design and
implementation of a computer-based Management Information System (MIS).
Thls is a rapidly expandlng application area for computers and one in
which the users' reactlons have been least favourable (66). The
problem is extremely complex and there is a variety of aspects to tackle
and approaches to use. For exaﬁple, it can be approached either as a ‘
management problem or as a computer problem; Each of these approaches
has its oﬁn techniques for dealing with the problem.

As yet not a great deal of research has been published in this
field. An extensive bibliography is given in reference (11), but many
of the publications listed are concerned with MIS and management in
general rather than computer-based MIS. A good overall picture of the

problem from the management éociology point of view is given by Mumford

and Ward (12). More detailed studies are descpibéd in such examples as
Morton (13)(from the computer usage point of view) and Hebden, Rose and
Scott (14) (from the sociological point of view).

Papers and books are now being published regularly on the subject
of computer-based MIS but they include few case studies Qr research
" reports. Wﬁen case studies are published they usually contain details of
the system:itself rather than the techniques used in its design and
implementation, e.g. (67). This is unfortunate, since, given the variety
of organizations which exist, one would expect the methods used in the

MIS project'to be more widely applicéble than the end product. Two



notab}e exceptions to the general omission of methods are Rosove (32)
and Mann and Will;ams (27). The main variable which differentiates
those methods which are recommended (not necessarily in case studies)
is:the extent to which line managers are invol%ed in the design of the
systém. This ranges from complete design by the managers with the
computer men only providing technical advice and programming (15), to
complete design by the systems analysts (16).

Because of the 111-defined nature of this field of research some
time is spent on discussing how managers, information and ¢omputers are
related (Chapters 2 and 3). In Chaptgr 4 fhe design and implementation of
a computer-based MIS are described in terms which it is hoped are
applicable to most if not all MIS projects. This chaptér is based partly
on the literature and partly on the MIS project described in Chapter 5.

Chapters 5, 6 and 7 describe research which concentrated on one

- particular MIS but which considered several different aspects of the MIS

.project. It is viewed primarily as a managerial problem which can be

approached in different wayé rather than a problem in a particular

academic discipline. in order to study different aspects, it was necessary
to ad0pt>the techniques most appropriate to each aspect. Thus state
diagrams and file descriptions are used for the computer aspects

(Appendix A) and the sort of questiounaire used in sociology, for the
management reactions. The variation between firms and the complexity of the
problem are such that many case studies are needed to produce valid
generalisations and basic theory. It would be a 1ifétime'§ work for an
individual.(and perhaps even for a research gfoup) to carry out all the

case studies necessary. Valid generalisation, then, must wait for the
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publication of case studies which can be compared. It is hoped

that this thesis will not only be a source of data for such generalisation
but will also provide some ideas, sufficiently general to be applied by
those involved in the production of a computer-based MIS. The main
emphasis is on managerial or‘organizational techniques, which should be
more widely ‘applicable than the detailed structure of the system.

The case study (Chapter 5) is concerned with the Television

- Management Information Systeﬁ (TMIS) being developed by the Television

Service of the BBC. The system is now (1970) fairly lafge and complex

and provides information for all levels of management. The problems

" found include many which will occur in all such projects, but others,

such as sales and market problems, will be considerably different. Some
problems, such as the artistic nature of much of the BBC's product,
make this project even more difficult than most. The accessibility of the

system and the cooperativeness of the Computer Project Team in Television

.Service were vital factors in the choice of case study.

A pilot model of part of TMIS was producéd in cooperation with one
of the pofential users of TMIS and members of the Computer Project Team
(Chapter 6). The requirements were specified mainly by the potential |
user, and the computer systems design and programming were done by the-
author, for.a PDP-7 computer with a visual display. The pilot model
was intended to educate and involve managers in the Television Service

as well as providing a model of part of TMIS. It was also intended to

- evaluate the usefulness to managers of a computer with a graphical -

disﬁlay.



As another approach to studying the TMIS project, a questionnaire
N survey was carried out by the author (Chapter 7). This survey sought
the réactions of ﬁsers and potentiai'users of TMIS, to computers and

to the TMIS project. It was hoped to‘evaluate tﬁe success of the
project in satisfyingiits "cugstomers" and to evaluate some of the
techniques used in the érojeét. The main interest was in influences,

on the users' attitudes, which could be controlled by those implementing
the MIS. The coﬁtrollable factbr#:, which were expected to be inflhences,'

were education of the users about TMIS and.their involvenment with it.

10



CHAPTER 2

Management and Information

This chapter gives a baékground against which to set the greater
detail Af subséquent chapters. It describes the work of a manager in
.an organisafnkx "Oéganisation" is used to include_industrial firms
(both production and servicing), governmental organisatiors, national:
services (such as medical and bfoadcasting) etc. This wide scope is "
given to the term because I believe that the basic operations of
management are very much alike in all such organisations. Th;s
similarity certainly applies to the information-handling operations -

described later in this chapter.

2.1 Management

Before one éan enter into the problem of management information
systems, one must have a fairly clear picture of what management itself
is. Obtaining this picture is not a simple procedure as the number of
definitions of management is almost as large as the number of books on
the subject. There is no simple and complete definition of management
because the term covers a variety of jobs and all magagers bring their
own personal styles to their job. There are, however, some common
featdres which can be expressed fairly simply. |

Tﬁe basic task has been expressed by Drucker as to "make economic \
resources economically productive" (1). -This is the common goal of all
management whether in profit-making or non-profit-making organisations.-»
~ A variety of organisatioﬁs will have a variéty of main goals but they
will all be cdnstgained in the way in which they achieve these various

goal§ by the common goal described. Many of the'goals vhich a manager

n, N



has will be sub-goals of the main one of his organisation, but some will
be outside its scope and may even conflict with it, e.g. a manager's goals

of personal ambition may clash with the organisation's goals,

2.2 Planning and Control

The procedures by which thé manager tries to achieve his goals can

' be grouped under the two headings, Planning and Control., The division

between the two is not a simple, straightforward one but can be applied
at different levels in a hierarchy. For example, a series of actions
under the general heading of control can be divided into detection of.a
deviation from the plaﬁ, planning how to deal with the deviation and
control of this new sub-plan. A sub-division of a general planning
procedure could be a complete planning and control 6yc;e in the task of
collecting information for the general plan. ‘

Consider, for the moment, the simplified view of the job of management

‘as the achievement of one basic organisational goal. The planning part

of the job is that in which the basic goal is split up into a number of

sub-goals and the available resources are divided among thé sub=-goals
(Figure 2.1). The achievement of the sub-goals will usually be
delegated to subordinate ﬁanagers and the control phase of the manager's
job occurs when he comparés the results produced by his subo;dinates with

the goals he has set them.

" Basic goal

Sub-goals

Figure 2.1

12



. middle

The arrows in Figure 2.1 show the flows of information in the use and
control of a plan. If the plan is a simple one it may not have to be
.8plit up and may be implemente& by the manager h;mSelf.

This hierarchy of goals is reflected in the "organisation charts®
showing the authority relationship between managers in the organisation

(a simplified version is given in Figure 2.2).

Managing Director

T

il
M

ol

management

amammad <oy

{ |
supervisory S S S

1
s
staff :

operating 0000 0000
staff

Figure 2.2

" At the lowest levels of the hierarchy of Figure 2.1 the éubgoals are
operating instructions with no further éubdivision needed and in a small
organisation the initial plan may be in terms of operating instructions.
These hierarchies are obviously only approximations to real life.
Even if an orgahisation did have a completely defined structure as in
Pigure 2.2 it would be highly unlikely that it had a simple goal‘structure |
with all sub-goals subordinate to a single basic éoal. In practice most
organisations do not hgve a completely defined organisation structure or
goal structure. Most organisations have a number of basic goals some of
vhich hay never be stated explicitly. As long as they do not conflict.
with one another, these goals may be dealt with separately as a Figure 2.1.

- If they do conflict, there may be compromise within the firm and .

13



adaptation of the goals (as described in (2)), or sequential consideration
of the goals (as described in (3)). The latter theory appea?s to
describe better what actually'happeds and this method may well be easier
and more economic for an organisation than trying to coordinate

conflicting goals.

2.3 Problém Solving and Decision Making
The achievement of each of the goals~or sub=goals can be described
as a problem-solving or decision-making procedure. Decision making is
frequently used (especially'in OR) as the basic term for what managers
do. This usually involves c¢onsiderable distortion from its everyday
meaning, in order to include as many aspects of management‘as possible.
Therefore the term "problem solving" will be used heré, as it usually
embraces a wider range of activities, IR
‘The problem finding and solving procedure can be split up into
a number of steps, e.g. |
1) Become aware of the problem.
2). Collect information on the pfoblem and the goals which.it
affects. '
3) Generate possible solutions (alternative courses of action)
from information on the froblen and decision rules from
information on the goals.
4) Chose a solution (make tte decision) by applying the decision
| | rules to the alternatives. ‘
5) Implement the solution by splitting it up into sub-problems

and delegating solution of them where necessary:

6) Monitor and control the implementation.

o

The planning phase covers steps 2 to 5 and the control phase is step 6.

/
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Step 1

This step has received comparatively little attention in the
literature. Recent research (4) suggests that the manager works on
problems presented to him far more often than on problems which he finds
for himself. In a simple hieiarchy such as that in Pigure 2.1, it is
obvious that all managers apart from the very top level, receive their
prdblems from their superiors. Even in the more realistic case of
multiple basic goals and conflicting goals there is a general tendency to
set problems for lower levels. The problems which are handed down may be
budgets which must be kept to, production levels which must be reached,.
a reduction in staff turnover to be achieved, etc. Problems may also be
passed on horizontally in an-organisational hierarchy. One of the jobs
of a manager is to cooperate with his colleagues and as most managers
prefer to0 have a reputation for being helpful, they will usually accept
problems and enquiries from their colleagues. I think very few managers
would claim to have any difficulty in obtaining problems. Indeed, one |
view of the purpose of a business organisation is that of "assigning
problems to the most qualified individuals"(5). If the manager does have
more problems than he can handle at once he has to place them in sBme

order of priority which involves taking them to step 2.

Step 2

Having found or been given a problem the manager then has to obta%n
.detailed information about it. Problems in management are very rarely
completely defined although some recent techniques, such as Management by
Objectives (6), attempt to increase the accuracy of definition of
pr;blems handed down to subordinates. Information must be obtained not

only about the struocture of the problem but also about which of the

15



' organisation's goals it affects and how. If these goals are not known

in sufficient detail, information must be obtained about them also. The
manager's information on goals will often be collected continuously and
informally from interactions with other managers in the firm, particularly -
when the goals are implicit to the firm rather than actually stated. The
menager, at this point, may set off problem solving cycles at lower levels .
in the hierarchy by giving the problem of obtaining information in certain
areas to his suﬁordinates. He must also obtain information on what resources
are available for the solution of the problem. Since obtaining information
involves the use of resources, such as his own and other people's tiﬁe,

he must decide how much effort will be put into this step.

Steps 3 and 4

Having obtained sufficient information the manager will then produce
a solution or solutions to his problem. If the problem is one which occurs
regularly or is one of a common type he may have established procedures
for dealing with it. If the problem is similar to previous ones a solution
may be produced by adapting the standard procedures. If it is a .completely
new type of problem the manager will have to work out the whole solution.
In this case it is more likely that he will attempt to produce a number of
alternative solutions.

Ideally the decision rules should include a measure of the relative
importance of the goals which are affected by this problem. From this and
the results produced by the solutions, the rules would give a value for
each solution. The solution with the highest value is the one chosen. In
. practice the decision rules will rarely be as explicit as this. Even when
the decision is based on something as explicit and quantitative as financial

return on an investment a number of different evaluation rules could be

16



used, €.8., discounted cash' flow, net present worth, pay-back period.

When the goals are less well defined, such as improvement of employee morale,
maintenance of go&d customer relations, the mariager will have to rely on his
perception of the priority of°the goals and’intuition to decide how well’

the solutions satisfy the goals. '

In some cases, perhaps even in most (3), the manager will apply his
decision rules to each solution as it is produced rather than treating steps
% and 4 as separate. In this case he may have some minimum value which a
solution must exceed to be acceptable and when an acceptable solution is
produced no further solutioné are tried. If solutions are expensive to
produce and particularly if the problem is posed in terms of a minimum

acceptable goal, this method may be the most economic for the organisation.
W\\ar: "‘\L s c,ca A’u\‘uﬁu 'Pm\n\cm Py Sb\,o:& is a\sc a wl\‘uv-vu -Fv Succcq

SR S s 2 7 < Lavav

0\9 &MA\S,:M. K\‘S Mulus Yhe Scc\‘w.\mx cwxrr&c/va.\-m\.\ z,é.. :e\m\\*u»-s efuu.

Vort athracRve .
atbpaosive—to~fim., This cyclic process between steps 3 and 4 may be extended

back to step 2 if no acceptable solutions are found. This can also be done
if it is expensive to obtain information and some solutions can be generated
from only small amountg of information. Only if these first solutionms are not

acceptable is more information obtained.

Step 5

In the implementation stage the main information flow is from the
manager to the rest of the organisation. If the solution needs his
superior's approval it must first be communicated to him. When the solution
is ready for implementation it is passed on to those who will have to work
on it. A complicated solution will have to be spllt up and aectlons assigned
to different people. It may be that the "solutlon“ is to divide the originmal

problem up into parts and give them to other people to solve. Each part will

17



include either detailed instructions, or goals and the resources available
with which to achieve those goals, It is at this stage that'delegation
and motivation enter the manager'g job. When a problem is handed down
for solution he delegates authority over that sub-problem to a subordinate
and in all parts of the implementation he must motivate those who have to

carry out the implementation, to do their job well.

Step 6
In order that the implementation will follow the lines he has planned,

the manager must control it. Some form of control may have been included
in the solutioﬁ specification such as a budget or a deadline, controlling
the resources or time available respectively. Also he may have included
a requirement to reporé back to him when some variable in the solution
goes beyond certain limits, i.e. management by exception. .He may ask for
routine reports to be sent to him at regular intervals or he may even
monitor progress by direct inspection of the implementation. Deviations
from his plan may be handled by minor adjustments or he may have to go

through the complete problem solving cycle to deal with the deviation.

2.4 Specialised Functions of Management

Another approach to describing the features'of management common to
different organisations is to divide management up into its different
'functions such as production, sales, administration, personnel, etc. That
this approach is very widely accepted can be seen from advertisements.for
management posts., These are almost always divided up under the functions
given above. The functional division of management corresponds to the
division of the main goal or goals of the firm into sub-goals which

correspond to the different functions. Thus problems related to a particular’

18



goal are handled by a particular department within the organisation and a
manager moving between corresponding -departments in different organisations
will supposedly be working on similar problems in each. The similarity of
corresponding departments depends to some extent~on the overall similarity of
the organisations.

The division of the basic goal (e.g. make a profit by producing and
selling a particular article) between functional departments, although
necessary in large organisations, is one of the ways in which conflicting
goals can arise. The departments are very rarely independent of one another.
In a manufacturing firm there is a continuous flow of materiai from the
buying department, which buys the raw materials, through the production
department, which conver?s them to the finished product, to the sales
department, which passes the finished product on to the customer. .Each of
the departments will be aiming at the common goal of making economic
resources economically productive, bﬁt what leads to economies in one
department may lead to waste in anothér department, or for the organisation
as a whole. Por example, the buying department will wish to buy materials
at such a time or in such qﬁautities_as will give them the lowest price per
unit. If the goals of the buying department were not coordinated with those
of the other departments, this could lead to a shortage of materials when
the prices were high or too large amounts being bought when discountsh;ie -
offered. Similarly the production department would like to maintain a
steady rate of production in order to make the most economic use of men
and machines, whereas the sales departhent would like production to vary
with the amount which they éan sell at differgnt times. These particular
conflicts can be solved partiy by the maintenance of iuterpediate stocks whicﬁ
act as buffers between departments and partly by the adjustment of departmental ,

goals to coordinate them. This involves either the inclusion of this
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coordination in a detailed plan or the flow of information between
departments in order to coordinate the solutions they prodﬁce for their

respective problens.

2.5 Operations on Information

It may be argued that some of the operations described here are
carried out on data rather than on information. The‘difference between
data and information is that information implies a recipient who understands
it. In an ideal MIS all the data coliected would be intended to provide
some manager with useful information. The exact point at which data
becomeg information is a subjective one, depending on the manager receiving
the information. The usefulness of the information is also partly subjective
in the same way. For the sake of simplicity the word "“information" will be
used throughout this section but the above distinction should be borne in mind.
The handling of information may be broken down into five basic
operations which are described here. In practice the ope;atiogs will often
not be completely separable and may occur in parallel or in a different

order than that given here.

1) Collection. In the first place the information must be obtained from
somewhere. This may involve recording the state of the object of
interest (e.g., the number of items in a store) or in the occurrence of
an event (e.g., the completion of a stage in the production of a
manufactured articie). In management'the information may be collected
either from within 6r outside the organisation with varying degrees of
difficulty in both cases. Within the organisation there is normally
more control over the collection but there is no guarantee that
collecting will not be difficult. The collection may be routine, e.g.,

the daily recording of orders received, goods despatched and payments

20



2)

received, or it may be specially requested, e.g., a survey om how

well safety precautions are being adhered to after an accident. The
collection may even occur by chance contact with the information, e.g.,
hearing of a new process or rival firm in a casual conversation. The
main problem in this operation is to decide which information to collect.
All information collection requires the use of some resources and value
is obtained from information only when it is put to use. Considering
tﬁe goal of making economic resources economically productive, only

that information which has a value higher than the cost of obtaining it
ghould be collected. Although this point has been stressed elsewhere
(eeges (5)), the difficulty of estimating the value gained from the use
of information is still great, especially in long range planning.
Storage. The storage of information is a comparatively straightforward
procédure. The problems include how much should be stored and for how
long. These two are closely related to the problem of which information
t0 collect. The value of information for management will, in general,
decline with age but some historical information'may be egsential for
planning. The actual form of storage used will depend on the cost of
storage and the use.to which the information will be put. Another
problem is the security of stored information. The value of information
can be lost either by its physical destruction or by its use

by a rival organisation. The former is guarded against by duplication
and safe physical storage, the latter by restricting access to the
information. Information storage can be regarded as the memory of the
organisation, with data files as its memory of facts and procedure

manuals as its habits and learned skills.

21



3) Processing. The information which a manager wants will often exist
(perhaps in his organisation) in a form or at a level of detail other
than that which he requires. To give him the information he wants the
available information must first be processed. This processing might
be as simple as the summation of a lot of detailed information to give
him a general picture for the organisation as a whole. Alternatively
it coﬁld be a éomplex mathematical analysis to compare different
departments or courses of action or to extrapolate the future performance
of the organisation from historical information. The number of
techniques available for the processing of management information is
expanding and adding new specialists to the traditional information

"handlers (e.g. O.R. scientists and accountants). However, the manager
is still the one who has to use the results of this processing and
should be aware of its scope and limitations.

4) Retrieval. The collected and stored information will Be adequately
used only if it can be obtained when required. There are two main
requirements in the information retrieval problem. The first of these
is to retrive as much as possible of the informationm which is relevént
to an enquiry. The second is to retrieve as little irrelevant information :
as possible. The way in which this problem is handled is to make the
categorisation of the information and the questions, which have to be

) answered from this information, cofrespond as ciosely as possible.
Where the questions are predictable and not too varied, this is not
difficult, e.g., if questions about what happened on a particular day are
going to be asked, the information can be stored by date. If the type
of question cannot Se specified in advance or there is a large variety

of types, the problem becomes more difficult. The categorisation (or

22



coding) of the information must be complex and flexible but not too
difficult to use. The two aspects of information retrieval, mentioned
above, usualiy clash in ;ractice. If one obtains a high proportion of
the relevant information one also gets a lot of irrelevant information
with it. If one cuts down the. irrelevant a greater proportion of the

relevant is missed.

5) Transmission. In transmitting information the manager may be sending it

up, down or across the organisation. To some extent this operation

closes a loop starting with collection because information transmitted

by one manager is frequently collected by another. There is a wide

range in the methods of transmission and the contents of the information
involved., The information'may be routine or specially requested, in the
form of a report, a letter, a telephone call or a facé—to-face conversation
It may be information for somebody else's problem, instructions for the
implementation of a solution or the statement of a problem for somébody
else. In each case the manager should consider both’method and content,

in the light of what effect he hopes to produce, because both affect

the response.

2.6 Information and Management Systems

In order to carry out azll the operations necessary to achieve its goals
and solve its problems an organisation requires a constant flow of information.
‘This information flows in to, out of and around the organisation through
a great variety of channels which make up the information systems of the
organisation. The term system is used here in a general sense to include all
ways in which information may be communicated. The information systems may be !
-divided up in a number of ways and interact with a number of the other ’

variables of organisations, as shown below.
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2.7 Internal and External Information Systems

Most organisations will have both internal and external systems. The
internal system can be regarded as analogous to the central nervous system
of the human body. It carries information about the internal state of the
organisation from one part to another. Unlike those of the nervous system,
the elements of an organisation's information system usually have other jobs
to perform as well as the transmission of information (including control
signals as information) This can affect the information transmitted (see
below). The external information systgm of an organisation'performs a
similar function to the sense‘organs of the human body. This system
collects informatlion about the environment, perhaps analyses it and
~communicates it to the internal system. In this way information is bbtained
both for solving problems (e.g. what resources are likely to become available)
and for setting goals (e.g. how well are other organisations, in the same
field, doing). The organisation may have specialised departments to obtain
this information, e.g., a market rgsearch department, but much of the
information will be collecteé from casual contacts. It is probable that in
most organisations the top levels of management are f;r more concerned with
information from outside the firm than are lower levels. At the'top levels
the "casual" contacts, such as the golf club, may well bg deliberately

cultivated as sources of information.

2.8 Formal and Informal Systems

- The internal information system can be divided into a formal and an
informal system. The formal system is the official system which functions
according to fairly clearly defined rules (in mosf cases) and with clearly
defined communication channels. This.system includes both written and

spoken communications which may be routine, the result of some event, requested
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or may even occur at random. What distinguishes them is that they all

form part of the system which was consciously chosen or designed for the
organisation (2). The formal system is usually closely related t§ the
authority structuré of the organisation'(Figure 2.2)." The way in which any
two individuals may communicate with one another is governed by their
relative organisational positions. The formal communication channels either
flow up or down the organisational structure of Figure 2.2 or else between
departments which are clearly linked by thq~operations of the organisation.
Any cémmunication between 1ow§r levels of unlinked departments may have to
travel up one branch of the gstructure and down another, i.e., via the
deparfmental heads.

The informal system carries information throughout the organisation
'often more widely than the formal system and is sometimes just as important
to the running of the organisation. The informal system functions through
social contacts between members of the organisation and these may cut across
the authority structure. This system is generally created by accident rather
than by design, although since it can be.used to further organisational or
personal goals certain elements of the system may have been deliberately
created. It may take the form of casual conversations over 1unch or it may
be 'a regular communication éhannel-between two individuals who do not find
"official channels" adequate. The influence of the informal system on the
organisation may bé quite large. A social group within an organisation may
have one member who is ac;epted as a leader by the others and thus his
influence may extend far beyond that due to his position in the authority
structure., The importance of this system is acknowledged in references

to "the grapevine" and the influence it can have on decisions.
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2.9 Functional Division of Information Systems

Information systems can be further subdivided according to the
function which they are designed to perform.

The most widely established functional information system in
organisations is the accounting system. This system is désigned to handle
information relating to the financial state of the organisation and stﬁﬁis
two purposes. The first purpose is to present an accurate picture of the
financial state of fhe organisation to the outside world. The origins of
this lie in the legal requirements placed upon organisations, in order to
protectAthe general trading community. It uses historical information to
provide a static picture at the end of the financial year. This involves the
collection of information from many parts of the organisation, its processing
and presentation in a very~standardieed form to facilitate the comparison
of different organisations. The details of the processing will vary to some
extent between organisations but there are general rules of accounting which
are applied. The second purpose of accounting is to provide information
to help the manager run the organisation. The scope of this aspect of
accounting can be extended to cover a large ﬁroportion of the formal
information system. Both historical and current information is used to
describe what is happening and to predict what will happen. The way in
vhich information is processed and presented and the amount which is dealt
with by .the accounting department will vary a great deal from organisation
to organisation.

The formal information system may also include a number of smallex
gpecialised systems. qur example, in a job shbp, information on the times
required for different operations and the operations to'be carried out on

different products will be needed to schedule the flow of jobs. When a new
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product is being'produced there will need to be a considerable information
flow between the research and development department and the production
department. Such information systems are fairly small in scope but the
information fhey carry is often important to and even duplicated by the
main information system of the organisation. Another source of information,
but one which is not generally regarded as an information system, is the
collection of information which most organisations have on the way in which
they operate. This will take the form of procedure manuals, job descriptions
etc. For a new arrival in an organisation these could be the main source
of information on the goals which he is expected to achieve and the methodé
he may use. They also help to define the authority structure of the
organisation,

An organisation will of'ten have systems designed to extract relevant
information from its environment, e.g., a market research department or an
audience research department. This department will normally function as
part of the formal information system., An informal source of information
outside the firm is provided by the professional associations to which
managers may'belong. These can influence the procedures in an organisation -
by setting codes of con@uct for their membgrs; They will also disseminate

useful techniques and even solutions to particular problems.

2,10 Information Systems and Authority/Management Structures

The way in whiqh the formal information system is related to the
authority structure influences the way in which information flows. Many of
_the information channels are between superiors and subordinates and this
relationship affects the information in the channel. A subordinate is far
less likely to pass on information which will anger his superior as long

as the superior is not likely to obtain the information via other channels.
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Where the superior has control_over the subordinate's promotion the
subordinate will naturally emphasise that information which gives a good
picture of his performance. The superior in turn may keep information which
he thinks the subordinate does not need, to himself because it helps to
maintain his authority. The‘old adage that "knowledge is power" can be
applied to the management of organisations. The relationships between
departments as well as between individuéls can affect the flow of information.
If two departments are in competition in some way, e.g. for the use of the
organisation's resources, this can restrict or bias the information flowing:
between them. If information has to be supplied for the solution of a
problem affecting the suppliers of the information, they may'bias the
information so as to producé the solution which they want.

The reverse influence of info?mation flows on authority can also be
seen. It may'occur when a top manager has a staff officer or department
which processes information for him. Initially the staff department just
collects information and presents it in the form which the manager needs to
make his decisions. Often the solution or plan produced will be in gen;ral
terms and the staff department will expand it into a greater level of detail
before distributing it. They may have to make decisions between alternative
ways of implementing the detail of the plan. Thus the staff department are
controlling those who carry out the plan-although the top manager is the
source of authority behind. the plan. If the staff department is collecting-
information from many parts of the organisation, they will probably be the
only ones who have all this information. This puts them in a very strohg
position when there is any disagreement with other departments. This
situation may be inevitable when the decision making of one man requifes
.large amounts of information processing both before and as a result of the
decision. However ways of a&oiding some of these dangers have been suggested

(see 2.12)0
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2.11 Types of Management Structure

Management (or authority) structures have been divided into two types
by Burns and Stalker (7). They have called these types mechanistic and
organic. In mechanistic organisations'the managément struqture is a
" clearly defined hierarchy as in Figure 2.2. In organic organisations thé
hierarchy is less clearly‘specified and there are more likély to be groups
of people working together without any one having overall authority. They
show that of these two types, the former is suited to a stable or very
slowly changing organisation and the latter to a more rapidly changing
organisation. '

- In a successful mechanistic organisation the information system is
likely to be dominated by the formal system with everyone knowing his
place and using the official channels of communication. Each manager will
receive just the information he needs to handle his sub-problems and only the
managing director will have the total picture. The informal system is only
likely to play an important part if the formal system fails, for example if the
‘organisation becomes involved in change.

In an organic organisation the formal and informal systems are likely
~to be used together and it may be difficult to distinguish them. In this
sort of organisation (which closely resembles the management system,

System 4, proposed by Likert (8))more managers will have an overall picture
of the organisation's position. This gives them the opportunity and often

the motivation to coordinate their goals with those of the organisation. In
an extreme example of this type of o;ganisation, all sub-goals will be defined
- in consultation with those who have to achieve them. Thus a greater flow of
information, particularly about goals, is needed. Also communication will
more often be in the form of general intra-group discussion rather than in

individual-to-individual communication. This style of consultation and group



problem solving has been closely linked with business success in studies by
Likert. The main gains are better morale, greater individual involvement
with the organisafion's goals and more reliable information because managers
feel less insecure and are less likely to bias information to their advantage.
The main drawback of this system éppears to Be the same as that of management
by committee.' Unless the chairman or group leader is able to direct the
discussion along constructive lines, considerable time can be wasted on side
issues of little relevance and on "buck passing". ©System 4, along with most
management systems, seems to pay little attention to the variations in
individual personalities and the effects these can have on the system.

Most organisations will not be pure examples of either mechanistic or
organic structures but will contain some properties of each. However, one

of the two will often be sufficiently dominant to classify the organisation.

2.12 An Independent Information System

Another solution which has been suggested for the problem of bias in
information caused by the authority structure, is to separate the information
system from the authority structure. This solution has been used by the
C.E.G.B. Midlands Region (9 and 10). Their system is concerned with the
' overhaul and construction of electricity generating plant. It provides
control information to monitor a plan.and to produce a nevw or adjusted plan.
Information is sent direct from engineers at the work sites to an
"Information Centre" where it is processed to produce reports for middle and
senior management.

The four principles which were applied in the design of this system may
have a general application to management informgtion systems.

1) Information should be a neutral commodity available to all.
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2) Information flow should be considered as a separate process from
decision making, although closely linked with it at all appropriate
levels.

3)  All statements about the future are uncertain and therefore should
be expressed as probabilities.

4) Quality control should be applied to information and predictions
entering the system.

The first of these is often rejected because of interdepartmental friction.

The argument used is that if other departments do not know the details of

what goes on in a department, they will not complain or interfere. However

this situation can lead to even greater trouble if other departments do

find out. This situation should not arise if departmental goals and problems

are set by a group involving all departmental heads. Principle 2 may be

true with respect to the channels or elements in the systeﬁ for performing

the operationé on information, but the processes are too closely linked to

be separable. The importance of the user of the information (the decision

maker) was recognised in the C.E.G.B. system by the involvement of managers
at all levels in the design of the system. Principles 3 and 4 are applicable
to information systems in general as long as the cost of their application

is considered.

This complete separation.of the information system is perhaps only
worthwhile where communication channels following the authority hierarchy
would be long and would introduce considerable bias. The C.E.G.B. system
appears to have achieved considerable improvement over the authority

structure based system.
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CHAPTER 3

Computers and Management Information

This chapter describes the ways in which a computer can be used in
the various steps of management problem solving given in Chapter 2. Those
characteristics of informatioﬁ processing which make it suitable for
computerisation are given in section 3.2. Different types of problem
require different ways of supplying information to support their solution.
In section 3.3 the characteristics of problems are related to the types of
computer system most useful to the managers solving the problems.

Section 3.4 considers the effects on management and organisations which
have been ascribed to the introduction of computers. The effects considered
are integration, formalisation and centralisation. In the final sectiop

of this chapter some published cases are reviewed and related to the

discussion of section 3.4.

3.1 Computers in Managément Problem Solving

The usefulness of computers in the various steps of management problem
solving (described in section 2.3) will vary as the information handling
content of tﬁese steps varies.

In steps 1, 3 & 5 (problem recognition,possible solution generation
and solution implementation) there is often a need to gemerate new
information or relationships, i.e., a need for creativity. Thus in these
steps the computer can only provide limifed help. In step 1 the manager has
the original initiative to start the whole process off by recognising a
problem. The computer might be said to recognise a problem when it is used

for automatic monitoring but this will be included in step 6 (monitoring and
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controlling a solution). In step 3 the manager has either to suggest a
solution himself or eise provide constraints and evaluation criteria which
limit the solutioh and hence go part of the way to defining it. An example

of the latter type of solution may occur in production scheduling, e.g. (18).
Similarly the decision rules must be defined by a manager, since only

managers (influenced by shareholders, directors or voters) can set the

goals of the organisation. It is possible that the computer may help in E
formalising the managers' evaluation criteriévinto quantitative rules which
can be applied to solutions, e.g., in the development and use of such
techniques as discounted cash flow. However, the use of quantitative
evaluation may not be universally appropriate (29).

In steps 2, 4 and 6 (information collection, solution choice and
solution monitoring and control) the emphasis; from the manager's point of
view, is on obtaining and processing information. Here the computer can be
.of considerable help.

' The most obvious place for the use of computers in the problem solving
process is at step 2. When a manager requires information in the form
appropriate for his problem it must be collected, selecteé, condensed
from many sources. The picture is complicated by the fact the implementation
of one manager's solution is often the setting of another manager's problem
(either by delegation or accident). Thus information provided at step 2
for one manager could be part of step 6 for his superior and a particular
application of a computer could be in different steps of two problem solving
cycles. As yet, the computer is not widely used for direct collection of
information for manageﬁent use. Thus step 2 involves both manual and
'_ computer handling of information. The éreas of abplicability and limitations

on management information handling by computer are described in more detail in
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the next three sections. In general, computer-based information systems

require the manual collection and input of data. In practice a.system

"such as this usually requires at least as many staff as a purely manual

system. There is also a longer delay between collection and analysis
because of the card or tape punching stage. This extra delay must be made
up by improved processing and distribution. The delay may be reduced by
using devices of various sorts from shop floor recording devices, wbich
punch cards or tape automatically, to interactive alphanumeric display

terminals. With an interactive terminal the computer can check input data

and immediately request corrections (21). One area in which the computer is

uged for direct data coliection is in process control. Much of the data, on
such things as pressure, temperature and flow rates in a chemical process,
will be ephemeral ané used just for coqtrolliﬁg the process. However, this
data could be analysed to provide information on raw material usage and
product output, for managers. Process control could thus form the first
stage of a computer-based MIS, as is the case at Mitsui Toatsu Chemicals (17).
In choosing the solution (step 4) the computer can help by expanding
and evaluating solutions formulated by managers in step 3. A solution
proposed in outline will often have far-reaching results which require a
considerable amount of effort to work out. For example, the addition to a
schedule of a new television programme which uses forty resourcés, affects
all the departments controlling those resources and probébly many of the
other programmes in the schedule. A computer can calculate the direct and
indirect effects of such a proposal faster than a large team of human
information handlers. Where there are no well defined evaluation criteria,
this is as far as the computer can go and the manager must evaluate the

results of his proposal. If there are well defined criteria, the.computer
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makes it possible to apply more complicated evaluation rules to an
increased number of more complicated solutions. The extent to which all
the evaluation criteria are quantifiable decides how far the computer
can go in choosing the actual .solution (see also section %3.3). In an
extreme case the manager could just generate possible solutions without
any clear‘idea of their value and let thé computer do all the evaluation.
The value of this application depends on the reliability of the evaluation
criteria which have to be defined in the first place by the manager. The
prime example of the use of computers in this-step is simulation. Here a
computer model of the problem situation is set up and variables which can
be controlled in the real life situation are altered to see what effecis
this has in the model. This can be a way of producing unexpected information
on the problem and tﬂe model as well as testing proposed solutions.

In mopitoring the implementation of a problem solution, information
on the state of the implementation must be collected andlcompared with the
required state. The computer can be used to process the information
available into the form needed by the manager to make the comparison between
actual and required states. Alternatively the computer can make the
comparison and report when there is a deviation greater than some specified
limit. The increased speed with which traditional budget and cost analysis
can be carried out by computer can make theseacunﬁpt~control system instead
of a historical reporting systeﬁ, if they measure the right variébles. A
detailed breakdown of costs for a project, six weeks after it has finished,
may be useful in planning other similar projects but is no help in controliing
the project itself. Control can only be effective if costs are reported

while the project is in progress; and computers can help in this.
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3,2 Information Processing Characteristics and Computers.

Although a computer could be used for most management information
processing it is not always profitable to use one. The possible applications
of computers can be classified by the characteristics of the information;
processing ihvolved((zz)p.lo). The economic feasibility of computer use:
depends, in the first place, upon these information characteristics. The
advantages'of a computer system over a manual one lie in speed and capacity
of information processing and to some extent in lack of errors in processing.
Thus the characteristics which favour (but do not guaranfee) the economic
feasibility of computerisation are as follows:
(a) There is a large amount of data to be processed in standard
repetitive operations.
(b) The data involves a large number of intéracting variables. (in general
the number of calculations for interacting variables éoes up roughl&
as the square of the number of variables). ‘
(¢) Accurate guantified data is available,
(d) Reliability, in terms of few errors in calculations, is required. This
presupposes reliable input data and well written and tested programs.
(;) The date processing involves the combinétion of probabilities or |
changing probabilities. (It has been shown that the human handling

of probabilities usually is far from the ideal mathematical method (30)).

3.3 Problem Characteristics and Computers

Given that the information processing for a problem warrants the
use of a computer there are .various ways in which the computer can be used.

Three characteristics of problems which influence these methods of use are =
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(a) predictable / unpredictable form (or information requirements)

(v) predictable / unpredictable timing

(¢) immediate solution needed / plenty of time available for solution
(urgent / not urgent).

(a) If the form of the problem to be solved cannot be predicted then it

is not possible’ to know which information to store for its solution. The

more predictable the form of the problem the easier it is to use a

computer to supply the information for its solution. In the limit the

solution is predictable too, and can be programmed into the computer system.

In between these extremes the computer can supply informationiwith varying

degrees of flexibility for varying degrees of unpredictability of problems.

The difference between predictable and unpredictable form is much greater

for a computer-based information system than for a manual system. Most

current computer systems are cohparatively ;nflexible with respect to.

unpredicted change in form. When a new information requirehent ocecurs,

time is needed for systems analysis, programming and testiné before a report

can be produced. Recent work has aimed at cutting this delay in two ways.

One way is to produce a system in which the manager can define his

information requirements directly to the system, e.g. (19). The other way

is to produce flexible information systems software which could "reduce

systems analysis time and almost abolish programming time", (20).

(b)  If problems are predictable in timing, information for them can be

provided regularly on routine reports (with the provisos on predictability

of form, above), The predictability of timing may be relative to the

occurrence of particulér events rather than chronological time. The

reports produced are then event triggered as in exception reporting. For

problems for which the form can be predicted but not the time of occurrence,

37



or the events triggering reports,information can be provided on requested
reports of known fo;mat and content.

(¢) The time available for solution of the problem is the main deciding
factor between batch processing and on-line systems, given that the cost of
either is justified. If the time available is long a batchyprécessing
"system will fulfil the requirements. If the time available is short it
may still be possible to use a batch processing system for problems with -
Qell defined information requirements, by producing routine reports at the
right time. When the time'is short and the problem has unpredictable form,
an interactive terminal can provide the best service. However, a system
with such terminals will cost more both in hardware and programming effort.
It also has the disadvantage that most managers are not familiar with
computers and many do not welcome dirgct contact with them in the form of
termipals. If such an application of computeré can provide a significant
gain one solution is to employ an "information specialist" to act as an
interface betwéen the manager and the computer,

The different types of problem described above are usually associated
with different levels of management. In general the higher a manager is in
the management hierarchy, the less well defined are the problems he has to
solve. At the operating level the éroblems are usually very well defined,
often to the extent of being programmable in Simon's terminoiégy (2).: Thus
computers are already being widely used at this level for such things as
payroll, personnel records, historical accounting.‘ At the middle management
level the problems are usually less predictable in form and timing but often
recur periodically or even randomly to provide some precedent for solutions.
Thus an information system for middle management must be flexible but will

still usually be concerned with information from within the organisation.
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Most of the computer-baséd information sysfems vhich are being developed
at the moment appear to be aimed mainly at this managemént level. At the
top management or strategic level (31) the problems are generally very
vaguely defined, cover long time periods and are often "one-off" problems.
These difficulties, from the poiﬁt of view of computer usage, are added

to by the féct that a large proportion of the data needed at this level
come from outside the organisation. Some work is being done at this level,

mainly on company simulation models.

3.4 The Effect of Computers in Management

The three effects which are usually quoted are greater integration,
formalisation and centralisation.

In general, integration is likely to occur if a large proportion of an
organisation's formal information is transferred to‘computers. With a
computer system it is feasible for each element of data to be collected
only once and stored at one location in the system. In a manual system,
which may have grown haphazardly, (or in a badly designed computer system )
information elements may be collected from more than one source, perhaps
at different times, and may be stored in several places at once. As well
as involving unnecessary work, this may produce discrepancies between two
copies of an element of information. These discrepancies may lead to the
loss of considerable management time in arguments over whose information is
correct.- Integration in ; coﬁputer-based system deals with the problem,
but correspondingly increases the danger resulting from incorrect information
in the system. Thus the checking of data going into an integrated .computer-
based system is vitally important. If integration is carried too far the |

system produced could be inflexible and uneconomical, If the system is so
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integrated that many of.the parts are dependent on the structure of other
parts, it may be extremely difficult to alter. .A change in one parf would
necessitate changes in many other parts. What is required is integration

to the extent of coordinating all parts without making them dependent on

one another's structure. It may be more economical, in terms of speed of
access, say, to store some information in more-than one place at once. ths
incpeases the complexity and time spent in updating of this information and
can lead to discrepancies again. As well as the integration of factual
information, a computer-based system could lead, indirectly, to the
integration of goals of different parts of the qrganisation. The detailed
investigation which is necessari'for the setting up of a computer-based MIS
should consider the goals of the organisation as a whole. It may bring

' together groups who have never previously considered one another's goals.
The iﬁprOVed information flow should increase the knowledge of other
departments' goals, whethe¥ or not it leads to greater tolerance. Cyert and
March (3) have suggested that interdepartmental conflict will ‘tend to

. increase with improved information. This makes the assumptiop that
departments often do not gquarrel because'of lack of knowledge of one another's
operations, i.e., ignorance acts as an organisational lubricant.

The formalisation introduced by the use of computers can affect
management in a number of ways. Here formalisation is used in the sense of
definition in precise terms or in numbers rather than vague or subjective
terms. The most obvious effect is on the information handled. For example,
if an.exception feporting system is_imblemented if is no longer sufficient
for the manager to say "reporé if things go badly". This relies on the
judgement of the man to whom the order is given. The computer must be told

at exactly what deviation from the plan it must report. Thus formalisation
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may mean more work for the manager rather than less. However, it should

lead to better results, if not by producing more accurate information, then

by making the manager more aware of the limits on the accuracy of his -
information., An area in which formalisation could have a great effect is

in the goals of the organisation and how they relate to the day-to-day -
operations. In order to specify what information is needed to solve a problem,
the goals which have to be achieved in the solution must be specified. The
increaﬁg in fofmalisation of goals implies an increase in the formalisafion
of the decision criteria which are us;d to judge how well a problem solution
achieves these goals. As an example take a firm which has set up the goal

of increasing sales of a particular product. A computer model of the market
for this product could give an estimate of what is feasible in increased
sales: and what this would cos%. This model could be of much greater
complexity than a manual one and, if it is well designed, more accurate.

The sub-goals‘handed down the organisation can now be expressed more formally
and accurately in terms of a given percentage increase in sales for a budgeted
advertising cost; Thus the decision criter;a of the lower manager will be
capable of more formal expression. Another possible area of formalisation

(or standardisation in this case) is in. the procedures of the organisation.

" The need to collect data with knowledge of its limits of accuracy means that
some procedures will have to be specified in greater detail- and adhered‘to
more strictly. If a batch-processed report is produced at.a particular time,
all the data relevant to that report must be in the system in time. Unless
the system is unusﬁally flexible in operation, the report will have to go out
with information out of date or missing if input data is late. This aspect
of formalisation may help when new staff have to be introduced to the
procedures because they should all be documented,.but it can be a considerable

drawback when unexpected events occur,.
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The centralisation effects of computers in organisations have
aroused a considerable debate, e.g. (23). The diversity of opinion among
informed practitioners of computing and management would seem to indicate
that the introduction of a computer can be followed by either centralisation
or decentralisation. Greater centralisation is often poss@ble bécause the
computer can provide higher managers with reports of great scope and with
freedom from any bias introduced by intermediate management levels, in
a short time. This can only be done if the decisions necessary in the
analysis of information for the reports are sufficiently well defined to be
programmable. The increased speed of feedback of information can make it
possible for a manager to keep a close check on his subordinates. However,
the way in which information can be distributed rapidly from a central data-
base by a computer makes it easier for lower or more widely dispersed
managers to receive the information they need for their decisions. Thus a
computer can also aid decentralisation. For example, consider a number of
projects or managers competing for the limited resources of an organisationm,
say, television producers making programmes in an organisation with ailimited
number of studios, staff, etc. When the number of programmes is large and
the resources are highly utilised there has to be a considerable amount of
planning. Any alterations ha§e to be tightly and centrally controlled or paid
for by buying in extra resources from outside the organisation. If a
computer is used it becomes possible to tell each producer what élternatives
are feasible and what each costs. Thus the decision making can be
decentralised. The overall centralisation or decentralisation effect is
probably a result more of the aims of higher management rather than being

due solely to the computer.(See also Chapter 5).
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The effects described above will not be uniform throughout an
organisation which uses computerslin a MIS. There obviously cannot be
nuch effect on jobs whose inférmation handling content is very low. One
would expect the effects to be most pronounced on individuals or departments
whose main job is processing and distributing information. Such a variation-

in effect has been reported by Hofer (25).

3.5 Examples of the Use of Computers in Management

This section is a brief review of some of the examples which have
been published. A recent direct view of some systems is given in (17).
From thisiit is obvious that not all so-called MIS provide information for
managers and many of those that do are not very successful.

Ong system, which appears to have achieved some of the success one
would expect of it, is that at IBM (19), (24). The area in which it has
not achieved its~initia1 objectives is to get top managers to use display
terminals themselves. These managers prefer to work through people rather
than by using ﬁachines themselves. This agrees with research reported by
Hofer in (25). Greater success with displays is reported in (26), but
here the use is apparenfly by. lower managers.

With regard to the centralisation/decentralisation issue the evidence
is as mixed as the opinions in (23). An early -case in which the overall
effect was greater centralisation is given in (27). This batch processing
system was mainly concerned with the accounting department of a power company.
Two further examples of victims of centralisation qﬁoted in (23) are
(1) vank managers whose loans to customers could be checked daily by

headqﬁarters after a computer system was installed and
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(2) warchouse managers in a firm where a general stock control system was
implemented on a computer. In (28) a quote from Canadian Pacific Railway
Company, who have been using computers sincg 1954, is given:=-
"OQur philosophy is to decentralise, to put the computer at the service
of the man on the spot." An extreme example of a system being designed to
prevent central control is given by Carroll in (23). - He refers to an on-
line system which has been designed so that a supervisor cannot obtain access
to his subordinate's detailed information (exéept through the subordinate's
own terminal)..

Thus some centralisation or decentralisation may be designed into the
systen. The-only influence of the computer seems to be in a slight
correlation between batch processing systems and centralisation, and on-line

gystens and decentralisation.
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CHAPTER 4

The Design and Implementation of a Computer-based MIS

This chapter describes the MIS project from a number of points of
view. In section 4.1 it is Qescribed as a process and the different
stages of the process are outlined. Section 4.2 describes it from the
point of view of the people inmvolved; which people should be involved
and what their roles are. In section 4.3 some of the techniques which
may be used in the project are descfibed ana a measure of their useful-
ness is given. The list is not exhaustive. It includes the most
generally applicable ones but not the technical details of computing.
The fourth section describes general strategy considerations for the
project. The finél section (4.5) relates the MIS project to the
authofity structure of the organisation. Since MIS projects vary
considerably from organisation to organisation the judgements offered in

this chapter are general guides rather than absolute judgements.

4.1 The Stapes in the MIS Project

The stages are considered here as if they were part of a single
process, 1inear.in time. In fact with an MIS of any size one will have
an evolutionary process with different pérts of the system and even
different versions of the same part at different stages at any point in
time. The process will also be iterative, in that feedback from later
' ;tages of some early parts will influence later pafts or versions (see
reference (32) pp. 41-46 on planned evolution and design iteration). The

stages are

45



1) The Feasibility Study
2)‘ The Investigation

3) The Analysis

4) The Design

5) * The Implementation

6) The Evaluation

4.1.1 The Feasibility Study

The aim of this stage is to determine whether it is worth while
setting up an MIS project. The study should decide whether it is likely
that a computer can profitably be used to provide management information.
It would usually be carried out by a small team working for 3 to 6 months.
The team.needs both knowledge of the organization and knowledge of how
computers can be used. A senior manager is needed to give an overall
view of the organizatioﬁ. If the organization does not have much experience
in the use of computers it is advisable to employ consultants who do. This
stage'is probably the one in which consultants can be the greatest help. There
is a greater need for experience in this stage than in any other because of
the difficulty of producing a clear-cut, quantitative case for or against
a computer-based MIS and the greater danger caused by an incorrect decision.
Once an MIS project has got under way it can be very difficult to stop. -
Those involved become committed to the project both emotiomally and logicallj
in the furtherance of their careers, Those working on the project will find
it easier to see further applications of the computei than others will to see
the drawbacks in these applications. Also, stopping a project before it
reaches completion is a public admission that a wrong decision has been made.
This is not an easy admission for anyone, much less for a manager, when in
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management the concept of risk is often ignofed and any wrong decision

is regarded as a failure. Thisg danger can be reduced if any project
recommended as a result of the feaéibility study is expressed in terms of
areas to be studied in detail and a procedure for regular feedback of
information for a(regular) feasibility and profitability check, rather
than having fixed goals and a fixed budget. This fype of project
definition also fits in with the idea of an evolutionmary MIS. A wrong
decision against a computer-based MIS at this stage has less immediate
danger. but if the matter is ignored for a 16ng time because the decigion
has been made, the lost opportunity could be a major loss.

In the course of this study the points raised in Chapter 3 should be
considered (particularly'those in sections 3.2 and 3.3). The major goals
and major decision areas of the organization are identified. This may bé
a simple task if the organization has well defined goals, such as profitability
in a2 business, or a written charter or constitutioﬁ. Where the goals of
the organization are only represented by a consensus of opinion among top
management the problem becomes much more difficult. The need for a member

~of this top management group to be in the study team is evident in such a
case. The way in which sub-goals or departmental goals contribute to the
major goals also needs to be defined. In the feasibility study these can
only be studied in limited detail otherwise the project enters stage 2
without a decision on its feasibility having been made. Each deciéion area
to be considered is a group of related decisions which are grouped together

_ for couvenience. The decisions may be related by virtue of common or similar
subject matter or information requirements, or by the fact that they are all

made by one manager oria particular group of managers. Obviously, the most

useful grouping for the design of an MIS is those decisions requiring the same
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or similar information. For each of these major decision areas the values
of the decisions are estimated together with the possible gains arising
from the application of computers. The costs of these applicatioﬁs and the
overall loss or gain are estimated. The estimation of costs is a complex
problem since the costs of the different applications aré not independent.
For example two applications may have some common information requirements.
In this case the cost of setting up and maintaining a database for the two
applications together will not be the sum of the costs of the databases for
each application in isolation. .The gains in clerical cost saving which
-justified the early applications of computers in business will probably not
be applicable énd are certainly not the most productive in justifying an MIS
(see Diebold (33)). The aims of an MIS are better expressed in terms'

of improved decisions, greaterlprofit, greater operating efficiency, better
cuétomer satisfaction, etc. It may be that the use of computers becomes
necessary to maintain the current level of profitability or efficiency

in the face of increasing complexity and size of the organization. In any

4 case it is possible to estimate the costs and results obtained in comparison

with a manual system.

4.1.2 The'Investigation

The investigation follows on from the feasibility stuéy, continuing in
detail what the study did in general. The aim of the investigation stage is
to find out what is actually happening in contrast with the analysis stage
which decides what ought to happen within the organ;éation.

The division of the organization's major goals into sub=-goals or
departmental goals and the interpretation of these sub-goals by thosé
who have to achieve them, are investigated. Procedures being used to attain

these goals are noted together with the information systems which exist to
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sustain these procedures. For the information systems, information flows
are recorded in terms of origin, destination, content, form, frequency,
purpose and accuracy. This should not be too difficult for the formal
(see section 2.8) information system. History files of documents can be
examined or the MIS team can be added to the circulation list of documents
to investigate the formal systemw.. Although informalvinformatibn flows
are more difficult to trace, the investigation should find out where they
are important and what information they carry in the important cases.
Particular care should be taken to identify areas where goals and procedures
have changed from the official or previously documented ones.

As well as identifying current activities, the investigation can
also measure personnel resources available. Those resources which can
contribute to the MIS project are work, skills and knowledge. If there
are any individuals with time to.spare or pools of labour to be .tapped,
these should be known about. 'Similarly those whose special skills or
knowledge of the organization enable them to make important contributions
to the design. of the MIS should be identified as soon as possible. Those
managers or-staff whose main‘task is information handling, .e.g., administrative
assistants, are particularly important. Another personnel'variable which
should be measured is the acceptability of change. This'will oftenlbe @
measured only in an informél way, but advance knowledge of which people I
or departments are likely to be unwilling to change can be very useful.
A combined survey of requirements and attitudes téwa;ds change would seem
t0 be a useful start to an MIS investigation. However, -all the attitude j
surveys, reported in the literature seem to be university research rather

than the work of an organization setting up an MIS (7,12,14).
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4ele3 The Analysis

The analysis.is carried out on thé data collected in stages 1 and 2.
Working from the organizat;on's goals, ideal procedures for their achievement
are developed together with information systems needed to support these
procedures. These ideal procedures and systems are compared with the.actual
ones and differences noted. These differences ﬁay be due to faults in the
current systems, errors in idehtification of the goals involved or errors
in the.analysis.. They will lead'to further investigation and analysis to
cla;if& the differences. Thus.étageé 2 and 3 are‘Very closely linked and
will go on to a large extent in parallei.

The analysis will show how well current information systems satisfy
the stated needs, and the ideal requirements for. achievement of the firm's
stated goals. Where these two are different the analysis will show what
goals are implicit in the curient systems. Feedback to the users of current -
systems will then show (by the users' reactions) whether the'implicit
goals have arisen by accident;or because the organization's éoals have
changed for a good reaéon, such as a change in technology or a changé in
the market. A current procedure or information system may have been
developed to suit a particular manager's style and then become fr§zen even though
the originator has left. Information systems may have arisen to meet certain v
local needs within the organizafion and thus there can be unnecessary
redundancy in current systemé. The analysis should show which information
flows are basic and essential regardless of their current form (documents,

" memos or telephone calls) or route. The differences between the current
s&stem and an ideal system are identified as they will guide the decision as %

to what changes, if any, will be made in.designing the computer-based MIS.
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4.1.4 The Design

The scope of this stage depends primarily on the project specification
pfoduced by the feésibility study and secondarily on the requirements found
in stages 2 and 3. The MIS team may have been authorised to recommend new
management procedures and organisation or they may be limited to a system
which provides information within the current organizational framework. In
either case the users of the system will have to be heavily involved yith
its design but more so in the former case. (see‘sections 4.2.2 and 4.2.6).
Both computerVSystems and manual procedures will have to be designed as a
computer system cannot work in isolation.

The strategy used can be classified by two extreme typés called
Inductive and Deductive by Rosove (32, pps 34—39). Using an induc%ive
strategy the informatiom is designed just to support or mechanise current
. procedures. With a deductive strategy the new system is designed solely
_ by logical deduction from the organization's goals. In a good MIS project
there should be a balance between these two strategies. A compromise must
be reached between a sysfem which is technically efficient for achieving
the organization's goals and one which will be easy for the users to
understand and adapt to. This compromise will be designed to optimise
overall operational efficiency. »

The design considerations used in dec;dihg vhere and how computers
should be used in an MIS were described in Chapter 3., In the design stage
thege are applied to all the decision areas investigated in stage 2. The
gains and costs for each area are estimated with potential users of the
system (i.e., decision makers in the area concerned). The technical
considerations are covered in detail in reference (34). As well as being

designed for current efficiency the computer system shoul@ be designed to be

]
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flexible. Changes are bound to occur as the system evolves, so it should
be designed to be‘easy to change in input, output and file contents.

When a system ié being designed and implemented in sections the interfaces
between sections which are produced at different times need particular
care and forethought. In some cases this will involve predicting the
directions in which the system is going to develop.

Manual procedures have to be designed whether or not a computer is
used. Data has to be collected, written down on a specially defined form
and translated (often) into machine readable form before it can be used in
a computer-based MIS. These procedures should be designed to minimise the:
number of errors in the data. A useful technique in this respect is to
give the responsibility. for feeding in any item to one of those who will-use
it when it appears on a report. Operating procedures also have to be
designed to get the right report to each user at the right time. These are
comparatively easy until there is competition for computer time. Then only

the users can sort out the priorities among themselves.

4.1.5 The Implementation

The technical implementation of computer systems is widely

covered in the literature (e.g. 34, 35, 51, 52) and will not be considered
in detail here. New hardware may have to be bought or time may. be
available on an existing computer. In either case the needs of the system
as it develops will be considered. Where a large MIS is being developed in
sections either the computing power available must expand Qith the system
or else a large surplus must be available from the start. The existence of
ranges of compatible computers of various sizes (e.g. ICL 1900 and IBM 360)

simplify the problem of expanding MISs. - The initial system can be
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" developed on one of the smaller models and transferred to a larger one when
it grows too big for the original model. This transfer should be
accomplished fairly easily.

The choice between different manufacturers and machines is often
resolved by having several manufacturers submit tenders. Héwever, these
will depend on the manufacturers appfaisal of the MIS project and are likely
.to be biased in favour of the use of a computer as much as possible. The
computer biaé can be guarded against by the buyer's submitting a detailed MIS
design but this means delay betyeén designing the system and having a computer
to run it on. The'gap can be filled by hiring a machine or using a service
bureau. Another aspect of this choice is the difference between the éoftware
and services provided by the different manufacturers. If the cho?ce between.
manufacturers is decided on this basis the organisation's MIS ;eam can
decide what hardwa;e is needed and eipand it as necessary. A tender usually
assumes a once and for all solution to a defined problem, thus the standard
form is not really suitable for an MIS project.

The other side of the technical implementation.of a computer-based MIS
is the software (in the sense of all programs making u§ the system). Here
there are three basic alternatives to choose from. Fiistly the software
may be takén from the manufacturer, secondly it can be produced by the user
organization and finally it can be produced. by a programming firm. In
practice these alternatives can be combined. The manufacturer's softwaré
may be adapted by the user or combined with other software -writien by the
user or a third party. The choice will be.guided by the complexity of the MIS,
' its departure from standard or average systems and the amount and quality
of programming effort available. If'the system is a simple or standard.one,

the manufacturer's software packages can be used and will be cheaper. The more
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complex or unusual the system the more rewriting or original programming
will have to be domne, The possible sources for any extra programming
effort needed are programming firms, recruitment of experienced programmers
and the training of the‘organizatiows own émployees. The use of a
programming firm eliminates the cost of recuitment or training and, if the
firm is caréfully chosen, guarantees the quality of the programs produced.
The disadvantages are that the cost of the actual programming is higher and
the contact between the designers of the system and the programmers may
not be as good as if they were within the same organization. If the
organization already has a programming department the framework fgr
expansion exists. BExperienced programmers will be more expensive and
difficult to recruit, but training one's own programming staff can lead
to delays for the training and poorer qualify programming. Each organization
must reach its own balance between these sources depending on what is needed
for the MIS and what is available.

The organisational (non-technical) side of the implementation needs as
much, if not more, effort and is less easy to define. Not only must any
‘new procedures be distributed to those involved but it nmust bé ensured that
these procedures are followed. Saying that a thing must be done in a certain
way is not sufficient to ensure that it will be done that way when human beings
are involved. The users must be motivated to use the system. Phrased this way
it sounds as if motivation is being forced on or given to the users whereas
in fact it should arise within them as a result of the design of the system.
If the users have been involved in the design of the system from the start,
part of this motivatioﬁal work will already be done (see section 4.2.2) but

there will be more to be done at the implementation stage. All users of
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the MIS cannet be fully involved in its development so some explanation of
the system to them will occur at this stage. Even those who have been
involved in the development will not always realise the full implications

of the system until it starts operating. Thus there is a need for a constant
effort in education of users in the ideas involved in the system, what

it is trying to do and what its effects should be. (See also section 4.2.7).
If the users are favourably inclined towards the MIS project from the startu
it will be easier to push the system into use, However, this goodwill is a
limited "resource" which can be dissipated by the use of too much pressure.
One particularly difficult area for motivation is that in which people have to
supply data for the MIS without getting any useful information for themselves.
If the desién of the system cannot avoid such a situétion special care will
have to be taken to‘ensure that those supplying data are aware of the

~importance of this data.

4.1,6 The Evaluation

The problem of evaluating an.MIS depends on the'goals which were set
for the MIS project. Where these goals are quantitatively defined such
as cost savings or decreased iﬁventory, the evaluation is straightforward.
Where the goals are less quantitative, such as improved management decision
making,vthe evaluation is considerably more difficult. The first level of
evaluation is by the users themselves, to quote Rosove (32, p 116) -
"It is desirable, if not almost inevitable, that the users of system themselves
evaluate its operations". The final evaluation of the effectiveness of the
combination of manager an@ MIS can only be made by the manager's superior as
part of the normal management evaluation. Thus the final evalﬁation of the

MIS as a whole can only be made by the manager at the top of the hierarchy
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using the MIS, probably the managing director. However, the manager must
have at least some ability to evaluate the work he is doing. The user's
"evaluation of the system will not be based just on the technical qualities
of the system or its potential., It will be basea also on how it has been
presented to him and adapted for him. Thus the presentation of the system
and .its adaptation to the uger's requirements are vital aspects of the
MIS project.

With a long term project, as any large scale MIS is, the evaluation
is a continuous or periodic process. If the project is an evolving one
the evaluation must evolve with the system., An extreme example of

thoroughness in evaluation and control is given by Comway in (36).

4.2 The People in the MIS Project

This section considers the roles of the various people concermed with
the MIS project = éenior managers, line managers, counsultants, systems
analysts and programmers. The make-up of the MIS project team and the
part played by educatiop are described. ' The effect on the project of

latent social roles, as described by Gouldner (37), is considered..

4.,2.1 The Role of Top Management

The ultimate responsibility for the success of the MIS project rests
with the top managers. Only they have the authority and the overall view
of the organisation to ensure that an interdepartmental project of the scale
of an MIS, will be optimised for the organisation as a whole rather.than
for particular departments. The top.managers must show that they are
committed to the project in order to motivate the reluctant members of the
organisation to support the project. Bgcause of internal politics some
people may not believe that the system will actually be implemented until

they get orders from the managing director. Since top management sets the goals
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of the organization and the MIS project, it must make the final evaluation
of the system. The importance of top management involvement is demonstrated

in (38) and (39, chapter 11).

'442.2 The Roles of Line Managers

The line manager has three roles in the MIS project. These are
the line manager as user of the system; designgr of éhe system and
~ interpreter to other line managers.

As users or pétential users of an MIS managers should consider the
jobs they do in terms of their information requirements. They should also
consider how these requirements are likely to change in the foreseeable
future. These requirements must be comﬁunicated to the MIS team and checks
made that if these requirements are.not yet met, there is a good reasou for
any omission. When the MIS startS‘operating,vfaults should be.reported to
the MIS team rather than just being used as a reason for ignoring the system.
If faults are not reported and corrected the system will never be successful.
This will mean some extra work for managers during the design and develbpment
period but this should be an iunvestment which will‘improve their work in the
future, ‘

Those managers who are actually in the MIS team have a much bigger part
to play in the detailed design of the system. They represent those managers
who are unable or unwilling to fulfil the first role mentioned, and.the
possibly conflicting interests of different departments. The aims and
requirements of the user managers must be coordinated and checked for
aligﬁment with those of the organization. The managers on the team must
also ensure that the system is designed‘primarily to support the managers ‘

in the organization rather than to be just techﬁically efficient.
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The managers on the MIS team act as interpreters of the system to
the othér managers. Users are more likely to be convinced that the system
is worthwhile by other managers who have experience of the organization.
They are known to the users and can speak their "dialect" where necessary.
Also, another manager from the organization is more likely to understand
a user's difficulfies'with the MIS than is a systems analyst. This

role is a combination of educating the users, selling the system to

them and feeding back their commehts to the MIS team.

4.2,5 The Role of Consultants

The role of comsultants is that of experts, both to provide expertise
in the.design of the MIS and to give,fhe authority of.expert opinion to
changes in the organization and to the new system. Consultants ought to
have more experience than the organisation's managers of other firms!
information systems and through their recommendations the organization
will gain the'advantages of interorganization comparison. There is some
- danger that this interorganizatiop comparison can lead to stereotyped
solutions and the overlooking of unigue but vital aspects of an
organization. "It is also possible that consultants could produce a short
tefm solution which will;proddce good results while they are with the
organization. These dangexrs can be reduced by using a well established
consulting firm which cannot afford the damage which such faults would
cause to its reputation. As outsiders to the organization consultants
should be neutral with respect to any internal politics within the
organization. Thus they may be useful in introducing changes which would
" be fought if one of fhe organization's departments suggested them. The

authority of the consultants' expert opinion will not be universally
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- accepted. Some managers will consider the fact that they are outsiders

as meaning that they caﬁnot really appreciate the organization's problems.
Another role which has been suggested for consultgnts is that of scapegoat
for the faults in the MIS. This role is unlikely to be accepted willingly

by consultants but I have no doubt that it is considered by many managers.

4.2,4 The Role of Systems Analysts

There is some disagreement on the role of systems analysts. One
extreme point of view is that systems analysts are "change agents",
respounsible for modernising the organization and adapting it to the
. efficient use of computers (16). This ;iew is usually expressed by
systems or computer specialists. The other extreme, that systems analysts
can only design computer systems to support proﬁlem s&lutions found by
others, is usually expressed by other people claiming to be able to reform
the whole of the organization, e.g., OR scientists. In practice the
systems analyst will take up a role which depends on his abilities and the
definition of systems analyst used by h;s organization. A less extreme
definition, only slightly Biassed towards the systems analyst's omniscience
is given in (34, Part 1).

Whichever definition is used the systems analyst will usually play
the major part in the investigation, analysis and design stages, together
with line managers on the MIS team; His specialist role is to translatg
from management information requirements to computef systems (both
hardware and software) and vice versa. He needs a variety of skills and
knowledge. For the design.of computer systems he needs computer knowledge,
for manual support systeﬁs he needs 0 and M knowledge and for managerial

systems, O and M and management knowledge. Communication skill is needed
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in explaining the potentials and limitations of computers in MIS, to managers.
It is reasonable that the systems analyst should point out discrepancies

and inconsistenciés in management procedures but it is highly unlikely

that he will be successful in imposing changes oﬁ managers. Approval and,
-where possible, suggestions for management changes should come from the
managers themselves. When producing a system design, the analyst should
produce clear and unambiguous descriptions both for managers and programmers,

" each at the appropriate level of detail.

4,2,5 The Role of Programmers

This role can be summarised as the efficient conversion of the
analysts' system designs into computer programs. The programmer needs
" knowledge of the machine énd languages being used and of the software
available. The efficiency of the programming lies not only in the speed'
with which the programs are executed but also the ease with which they can
be changed and interfaced with new programs. The prograﬁs must be well
documented so that newcomers to the system can undérstand what they do. '
It is quite likely thét the programmer who produced the original program
will have left the organization when fhe time comes to alter it. The
programmexr should check the design he receives for congistency and
efficiency in its use of the computer. He should also design program tests.
The manner of division of these later parts of implementation, between systems
analysts and programmers, will depend on the job definitions used in the
orggnization. Por a detailed description of the pr;grammers job see (32,

section 3.4.)



4.2.6 The MIS Team

The MIS team or task-force is an idea which has been used or
suggested by a nuﬁber of apparently successful p;ojects. Examples are the
MIS survey in Rolls-Royce (40) and the development of a company model
at the Sun 0il Company (41). |

This section assumes a single project team or task force. It is
realised that in the case of a véry large system there may be a number
of teams working semi-independently. In a very large organization there
méy even be a "Systems Department". 'In any of these cases the factors
considered below apply to the group of people producing an MIS. Other
facts involved in the control of MIS projeéts are described in section 4.5.

| A variety of skills is needed on the MIS team. The ability and |
breadth of experience of team members are more important than their job
classifications (37 page 171) but these classifications will be used here
' as a rough guide to type of experience. The team needs at ieast managers,
. systems analysts and programmers. While it has been suggested that an
MIS can be designed by systems analysts alone (e.g. (16)), this suggestion
is usually qualified by spe;ifying supermen as systems analysts; i.e.,
they should have experience of'programming, systems analysis, O and M,
line management, accounting, statistics and some knowledge of sociology,
psychology, etc. Since individuals with these qualifications are almost
as rare as hens' teeth they are only likely to be involved with an MIS
project as head of the team or of the entire organization. In practice
systems analysts are often promoted programmers with some training in
analysis and perhaﬁs gsome 0 & M experieﬁce. In such cases there is an
obvious need for other people'with experience of managemen§ on the team.

The presence on the team of representatives of different departments can also
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help in dealing with political disagreements. Some interdepartmental rivalry
exists in most organizations and if a project with interdepartmental
6onsequences, such as an MIS, is perceived as favouring one department
over another, the resulting conflict can hold back the project. If the
conflicting departments all have representatives én the team this should
_ensure that the MIS remains impartiai and that those who complain of
favouritism are placated. Other specialists who may be included in the MIS
team are accountants, sociologists and psychologists. Accounting has an
obvious claim for inclusion since the accounting systems of organizations
have been providing information for management for many years. Also many
organizations will be already using cémputers for accounting when they
start on a comprehensive MIS. These accéunting systems will have to be
incorporated in or reconciled with any new systems. Thus an accountant on
* the team will not only provide accounting expertise but wili provide a
useful link with existing accounting systems. Sociologists and psychologists
have a less clear role to play because there is less experience of applying
their disciplines to management. The employment of sociologists on MIS
teams and for management in.general, is supported in the literature (by
sociologists at least) but does not seem to be widely accepted in this
" country ((12) p.87 and (8)). The theories and models which have been
developed apply more to general management than to the design of an MIS but
a practical example of the application of sociology to an MiS project is
given in an Appendix to (8). Psychological studies of decision making
usually deal with fairly éimple situations in managemgnt game playing,
€e8ey (42) and this cannot be applied directly. There seems to be little use
made of psychology in currently reported MIS projects although the potential

of ergonomics appears to be very important. Most managers would probably -
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claim that they can look after their own "psyqﬁological“ requirements.
Having decided what people to include in the team the problem of how

to get them remaiuns. ALine managers may be seconded to the team either

full time or part time. In either case it can be difficult to persuade

departmental heads to release members of their staff. However, the more

difficult it is for their original department to do without them the

more useful they will be to the MIS team. This is yet another area where

the commitment of top management to the project is vital (ef. section 4.2.1).

They must be prepared to invest the best human resources in the project

to get the best long term results from it. If a manager is attached to

the team full time he will be able to concentrate on the project and

become fully involved with it. This may be a drawback if he becomes so

involved that he fails to appreciate the gsers' problems. If the ﬁanager

is only a part-time member of the team there is a danger that the day-to-day

' pressures of his line job will cut down Qn the time spent on the MIS. The

urgency of crises which must bé solved. immediately is difficult to resist

in comparison with the demands of projects which may take five years or more

to reach completion. Full time team membership would seem to be the best

method, with regular contact with other line managers to keep'in\touch

with daily problems. Systems analysts and programmers may be recruited

from within'or outside the organization. The advantages of recruits from

within the organigation are -

i) Tﬁey will be more familigr with the organization's goals and methods.
This is a mixed blessing as it may lead to the missing of some useful
innovations but is probably useful for systems analysts. A

2) They a?e more l;kely to stay with the project out of loyalty to the
firm. With the current'mobility of computer staff this could make an

appreciable difference to staff turnover costs.,
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3) If any staff are displaced by the introduction of the computer some
of them can be rejrainea as analysts or programmers. .

4) Internal recruits will not require as high salaries as exfernal _
recruits, |

The disadvantages are =

1) Time for training will be required and this may delay the project.

2) Less-experience, particularly of other MIS, may mean that a poorer
s&stem is produced and it may take longer to produce.

Unless the project can justify enough expenditure to hire (and keep

hiring) a complete team of experienced analysts and programmers the

solution is to have experienced exterﬁal recruits supervising

inexperienced internal recruits. Where the organisation already employs‘

computer staff these arguments can be applied to expansion of this staff.

4.2.7 Education

The education involved in the design and implementation of an MIS
is an important two way (or even three way ) process. The educatioﬁ
.of users in the ideas of computing and in thgir'own MIS in par?icular,
ought.to be as valuable for mptivation as for instruction in the use of the
system (howéver, see section 7.8). This process should start well before
the system is actually implemented. During the investigation and analysis
éteps the team should be in regular contact with the users and can start
getting them accustomed to computer concepts and how the computer can help
them. It is particularly important that any suppliers of data who do.not
use output from the system are shown the importanée of timeiy and error-

free input..
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If the MIS team carry out this education it will also educate the
team in the-workipgs of the.organization and its managers. This education
of the team is essential if the system is to be realistically designed for
its users rather than being based on an unrealistic model of the
organization.

The third way in which the MIS project can involve education is the
~way in which it can teach managers more about the organization or their
own jobs. Although this is a side effect of the projeét, the fresh insight
given to managers in the course'of the investigation for an MIS can be

very valuable.

4.2,8 Latent Roles

The jobs which individuals fill e.g., systems analyst, production
manager, may be described as manifeét roles. These roles are usually
consciously and formally delineated in terms of job descriptions oi
contracts. Within and indgpendently of these roles individuals will have
~different working "gtyles" or ways of filliné their manifest roles.

These "styles" were described in detail by Gouldner (37) who called them
latent roles. They are latent roles in the seﬁse that aithough the
individual is not aware of playing a role, in certain situations his
behaviour follows standard patterns. These latent roles were called by
Gouldner Cosmopolitan and Local. The roles are described mainly ﬁy three

variables as shown,

Variables differentiating the rolés Cosmopolitans Locals
1) ILoyalty to employing organization " Low High
2) Commitment to specialised or
professional skills —_— High Low
3) Reference group orientations A Outside Within
: : organization " . organization
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The reference group is that group by whose standards the cosmopolitan or
"1oca1 Jjudges his own behaviour or work.

The differentiation is not clear in all cases but "the Cosmopolitan" and
"The Local" represent regions on a continuum of actually occurring types.
Because of their reference groups and loyalties cosmopolitans tend to be
more favourably inclined towards change than the locals who tend to prefer
stability within the organization. The relationship of the cosmopolitan/local
division to the introduction of computer systems has been investigated by
Hebden et al. (14). In a comparison of two organizations, they have
shown that management attitudes towards computerisation were more favourable
in the organization whose managers showed more cosmopolitan characteristics.

Those who have the responsibility for introducing a computer-based MIS
will usually be able to do little about altering the proportion of
cosmopolitans and locals in the organization as a whole. However, a
knpwledge of the cosmopolitan/local continuum and where managers are on
this continuum, can help in choosing those managers who are going to work
on the MIS team or have most contact with it. It may also help by showing
which departments will require most effort during the implementation and
selling of the system. The mobility and specialist skills of systems
"~ analysts and programmers make them a prime example of cogmoéolitans. It
seems likely that communication between them and cosmopolitan managers will

be better than between them and local managers.

4.3 The Techniques Used in the MIS Project

This section outlines the techniques which may be used in the design
.and ;mplementation of an MIS. They are presented roughly in the order in

which they would be used in the stages described in section 4.l. There is
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not a one-to-one correspondence as some of the techniques are applicable

in more than one stage.

4.3.1 For Data Collection

These techniques will be used mainly in stages 1 apd 2. They are
interviews, guestionnaires, direct observation, seIf;recording (e.g.
diaries), sample documents, extractions from current files or documents,
procedure manuals. Interviews are the most obvious and probably the most
widely used tool. Systems analysis texts usually siress the importance
of interview techniques (e.g. (34) p.50). In interviews data can be
collected fairly quickly since the interviewee can summarise the frocedures
of his department in the form that the interviewer requests. The interview is
a flexible technique and unexpected situations can be dealt with as they occur.
It is possible to get a greater depth of infbrmation in an interview as
questions can be rephrased and subjects pursued until all the required detail
is obtained.

Quesfionnaires can cover the same ground but are much less flexible
and usually cannot deal very deeply with subjects. If the respondent fails
.to understand a question, the item of information which that question should
collect is lost. For a more detailed comparison of interviews and
guestionnaires see section T.2. |

Direct observation of what is going on in the organization caﬁ be a way
to obtain very accurate and up—toidate information. However, it is a very
time-consuming process. It is best used in conjunction with other techniques.
If the general procédures are obtained from interviews or manuals the MIS
investigator will be in a bette; position to-spot discrepancies and learn

what happens in exceptional circumstances. This technique can also be
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used to supplement interviews when these are carried out in the
interQiewee's department,

Attendance at committee or other meetings is a good way of observing
gsome of the information flow in the organization.

Self-recording is the keeping of some form of diary by the manager. In
brder to keep to a minimum .the time taken in keeping this diary, it should
be designed by the investigators so that most of the data is recorded

as checks, figures or single words in the columns of a pre-printed form.

* This technique has been used successfully in management and organizational

research, e.g., by Stewart (43) and Hesseling (44). Such diaries would be
particularly useful for such problems as recording enquiries to an
information centre in the'organization. Self-recording is useful in that

it does not require a lot of the investigators! time once the forms have

been designed. The design should be carried out in consultation with those

who have to fill in the forms in order that the entries are understandable

and relevant to their jobs. This technique has proved to<hgve very useful

‘side-effects in giving those who fill in the diaries an objective and often

surprising picture of their jobs (43 & 44).

The remaining techniques are simple as long as the data being collected
is not regarded as secret, to be kept from anyone not an authorised
recipient. PFiles of past actions and documents are kept in most offices
and the MIS team 6anlbe put on the circulation lists of relevant current
documents. The main danger here is that the MIS team will be swamped with

paper until they cannot see the information for the data.

4.3.2 For the Representation and Analysis of Data

Once the data has been collected it must be so arranged and analysed as

to present a useful picture for the evaluation of the current information
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system and the design of any new system. The analysis is constrained By
the representation of the system, which is in turn often constrained by
the method of data collection used. This section considers the
representation and analysis under two headings, firstly for the
organization's structure and, éecondly, for the information flows. These
techniques will be used in stages 3 and 4 of the MIS project. The extent
to which the organization's structure is dealt with in the design stage
will depend on the scoppe given to the project as a result of the
feasibility study. Even if changes to the organization's structure are
not within its scope} a knowledge of the structure is neede@ to understand
.fully the information flows.

Organigzation structure The most common technique for the representation

of the organization's structure is the organization chart (see section 2.2).
These charts which show the official authority structure of the
_'organization, i.e., who reports to whom, are easily understandable, compact
representations of the'organization. Their drawback is that they do not
always represent what actually happens. They may be out of date or
relationships other than the official ones may be found more effective by
the managers who have to work with them.

The faults of the official organization chart are dealt with in the
Formalogram (45). This is similar to the organization chart and represents
the authority structure of the organization as perceived by its members.

It is obtained by asking the questions "To whom do you report?" and

"Who reports to you?" of members of the organization. The Formalogram

is contrasted with the Informalogram which represents the informal structure
of the organization (section 2.8). This is obtained by asking the questions

"With whom do you work?" and "With whom do you communicate regularly?".
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These two techniques carry the investigation somewhat further than is
usually recommended; although most of the information would normally be
collected from a slightly different point of view, i.e., what are the
current procedures?. The new insight, gained by considering these other
aspects of organization structure, should avoid some of the faults which
occur if an information system is designed to correspond only to the
official structure.

The defails of responsibility within the organization structure will .
be represented as job descriptions in most organizations. These can vary
conéiderably in level of'detail. If the organization is using management
by objectives or something similar then accurate and up-to-date job
descriptions should be easily available (e.g. Appendix.in (6)). Where they
are not available or sketchy.they can be made up from interview data.

The primary tools of analysis are intelligence, experience and common
sense,'since there are no generally dccepted formal or méthematical techniques.
These can be applied té the analysis of the'organization's structure by
comparing it with the goals of the organization and how they can be divided
up among departments or split into sub-goals for differént departments, -
The authority structure should reflect the goal gtructure, i.e., departments
dealing with the same or linked goals should have close links with one
another. For particular managers, the authority each is given should be
compared with the goals he has to achieve or the tasks he has to carry out.
Any discrepancies or inconsistencies should be noted and referred to the
manaéers involved. Whether any changes are made or not (and this is up to
the managefs rather than the MIS team) fhese inconsistencies wili affect

the MIS and must be allowed for.
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A similar analysis can be carried Sut on Formaloérams and Informalograms.
In this case it will relate more fo what actually goes on in day-to-day tasks
rather than to goals defined at the top of the hierarchy. Differences
betwéen the Formalogram and the Infdrmalogram may show scope for
restructuring the organization, or a place for new information channels.
" However, as mentioned previously, not all inférmation'channels can be
mechanised and there may be good reasons for keeping some procedures and

channels informal.

Information Floﬁs. The three aspects of information flow to be considered

are the information network, the information elements and the procédures
by which elements are generated and used yithin the network. In order to
represent the system completely it wduld be necessary to obtain the
following for each communication event‘in the systgm.
1) Origin and destination of the communication.

When accumulated these give the structure of the inforﬁatiou network.
2) The form of the communication, e.g., document, telephone conversation

or meeting. -
3) The subject of the communication.
4) The nature of the communication, e.g., order, advice, request.

2, 3 and 4 describe the information elements.
5) The trigger for the communication.

This may be

(a) time (which implies the frequency of this type of communication)

.(b) an event (an accumulation then gives the frequency of thisg event,

perhaps as an'average and distribution or as a seasonal

distribution).

71



(¢) a specific request (an accumulation gives frequencies as in (b))
(See also information links in 6).
6) The use made of the communication.

This may be for action, decision or filing. The use of elements in

the production of new elements (an information 1link) is particularly

important in showing the infofmation flow in the network rather than
just the documentlflow.

5 énd 6 describe the p¥ocedures for generation and use of information

elements.

The collection of this data on all communication events in a large
organization is obviously beyond the scope of an MIS project. Its collection ‘
for part of the organization or for a limited proportion of communication ':
should be possible and would be very valuable. Obviously for formal .
communications involvingjreports, memos, etc., it would be a comparatively
straightforward, although arduous task.

Besearch on this subject has beeﬁ published (44 & 45) but here again
it was carried out as research rather than as pért of the development of
an MIS. Weinshall's work on the Communicogram (45) involved self-recording
of communication events by a group of managers. This work and'Hesseling's
(44) have showﬁ the value of such investigations even before they are
applied in the design of an MIS. In Weinshall's work 75% of the events were
‘not recorded by both parties involved, i.e., they could not be remembered a
few hours after they had occurred. In about half of the events which
vere recorded by both parties there was disagreement as to the nature of
the communication. It would seem that MIS iﬁvestigators have little chance
of getting an accurate detailed picture of information flows from interviews.

Feedback of results such as these to the managers should provoke a valuablq
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reassessment of communication.

To represent.the information network a network diagfam, with the
nodes representing departments or managers and the arcs representing
communication channels, can be used. The usage of the channels (both
frequency and volume) should be indicated for analysis of the network.
This gives d static picture of the information flows in the organization
but it is good for showing the relative information flows between
different departments. Eilon's Comchart (46) shows communication as a
process rather than a static network. Against a time scale, it shows the
origin, destination and a coding of the form and nature of communications.
Links between éommunications can also be shown. Again this may show more
" detail than is needed for a computer-based MIS but it will show some
important points, e.g., the purpose of the information flows, which are
missed by the computer style of flowchart.

Analysis of information flows depends on the same basic techniques
.as that of organization structuré. The use of “the charts and diégrams
described above makes it easier to apply these tools. Analytical
. techniques have been suggested, e.g., by Carroll (47). Carroll's method
applies to a network representing the flow of documents within an
organization. Qhen applied to part of the BBC's information system it was
less successful than a commonsense approach. Its shortcomings arose because
it does not consider explicitly the time sequence of information flows and
it does not allow adequately for new d;ta entering the systém from many
points in the organizat;pn. It may be possible to develop analytical
methods which will deal with practical cases but they must cope with complex

- and even illogical networks.
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4.3.3 PFor the Systen Sﬁec{ficatioﬁ
The techniqués described here will be methods of expressing the

_ output from stage 4 in the MIS project (the design) rather than techniques

used in actually designing-fhe MIS. An explanation of the techniques of

creative thought are beyond the scoée of this thesis.

A variety of specifications of the design are needed for the different
people who are involved with it. Specifications are needed both for those
managers who control the MIS project and for those who will use the system.
More detailed specificafions are needed for the systems analysts and the
programmers. These specifications‘are the heart of the MIS even more than

.the éomputer‘programs are, since they describe what the system does and how
it is used. They expfess the system regardless of the actual computer or
programming languages with which if is implemented.

The specificafions for the managers must be in a form which they will

- understand easily. For most managers tﬁis form will be text with diagrams
and perhaps flowcharts., However, the most elegant graphs and flowcharts willl
be of little use if the manager is not familiaf with these forms of
representation. The managers should also be given samples of any computer
input documents or printouts which they will be using. Simple print programs
can easily be written to produce mock-ups and these will give managers a

much better idea of the printouts than hand drawn printout specificafions.

The full specification will have much more detail and will only be used
in toto by those designing the system and perhaps the managers authorising
it. It will include text, flowcharts, decision tables, sample inpﬁt and output
documents and diagrams. Detailed descriptions of system specifications are
given in (34) pp 353-359, (35) volume 3, and (48). Briefly, it will cover

the logic of the system, file descriptions, input documents, printouts,
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display formats, clerical and operating procedures. Various parts of
this séecificatiop will be used as communication documents, e.g., between
systems analysts and programmers, and so must be written in terms
understandable by the recipiénts.

As well as different levels of descfiption for the different types of
people involved with the MIS (e.g.; managers, clerks, programmers), there
should also be a more general iﬁtroductory description for newcomers to
the projedt. New members will probably Jjoin the MIS team during the project
and people, probably other than the designers, 'will have to maintain the

system in later years.

4.3.,4 For the Implementation of the MIS.

The implementation will again be considered under the two headings of
technical and organisatiénal (see 4.1.5). |

The tools for technical implementation (computers, programming
languages, software packages) are fully‘described in easily available
literature and so will not be described here. The choice between different
computer manufacturers and software sources was considered in 4.1.5. ‘Some
further software considerations are given here on techniques rather than
sources. The software for an MIS may be produced by writing in assémbly
language, a high level language such as Cobol or'PL/l or by using a
general data management package (49). Assembly language allows the writing
of brograms which are very efficient in computer usage (but it does not
guarantee this). However, it means longer programming and debugging times
and it is less easy for a newcomer to understand. High level languages
usually produce programs which make less efficient use bf the computer but

vhich are easier to write, debug and understand. Prog;ams in high level
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languages are also easier to transfer from one type of computer to another.
Some bigh level languages do not have all the facilities of assembly
languages, e.g., access to individual bits, but such facilities can be
provided as in PL/l. With data management péckages even less writing has

to be done. Systems can be implemented or altered very quickly as long as
they do not have requirements which differ greatly from the usual ones. Thus
in the early stages of an MIS when many alterations are likely and a rapid .
response to manégers' design requirements is needed, a data management

package wi;l probably be the best tool. As the system design stabilisgs,

the most frequently used parts of it can be re-written for efficiency.

The techniques for the organisational side of the impiementation are
manuals, lectures, meetings, etc. Manuals and lectures can provide a large
amount of information but will probably nof be so good for motivating people
to use the sYstem. Tﬁe possibility of a dialogue in a smail meeting seems
to be more popular with users (sée'section 7.8). Such meetings should |
have been occurring throughout the project but they will be more frequent
and reach more people during the implementation stage. Training courses
at which users could go throuéh the entire process of their contact with -
the MIS, under supervision, would be ideal but very expensive both in terms
of the educator's time and the users! time. A suitable compromise might
be tqe training of some users from each department in this way and making
tbem responsible for educating their colleagues. A memo from the Managing
Director on the importance of the new MIS, issued when the system first

becomes operational, could be very helpful.

4.4 The Sequencing and Rate of Development

There seems to have been little published on this subject, so this

section is based more on deduction than on examples. Rosove (32) is one of
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the few authors to deal with this subject.

It is probably not possible to produce a comprehensive MIS as a single
project with a predefined complétion‘date except in a very small
organization., A comprehensive MIS will cover the whole or a large proportion
of the organization. It will take years.to complete and will be'more
valuable if it is régarded as an organizational development project. This
is not to say that goals should not be set or plans should not be made for
the MIS. The goals are long-term ones and it should be realised from the
start that they will change as the MIS develops. The plans for the MIS'
as a whole will probably be 5-year or l0-year ones, subject to the sort of
variations which can occur in a research and development project.

Because of the size of sqch a projeét it must be split up in some
way to ensure adequate control at all stages in its life., In dividing up
thé project one may initially:-

1). Provide a subset or provide a pilot (or small-scale) model of the
final system. A subset will be a completed part of the final system
and will not need altering (unless the goals of the system change).

A pilot model will provide only limited services or less detailed

information and will have to be completely scrapped to make way for .

the final system.

2) Providé general information for just one department or provide
information for one function across many departments. |

3) Choose a particular managerial level for whom to produce information.
These choices may or may not be independent, e.g., a system for one

department could be a subset or a pilot model for the complete system.

The (perhaps contradictory) aims in making this choice are the

minimisation of total cost, the maximisation of help to management during
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the development of the system, the maintenance of morale and support for
the project and the minimisation of rewriting and redesigning. The
éonst:aints on the choice are the.availabilities of the various resources,

e.8., money, staff, information on current procedures, helpfulness of users.

4.4.1 Subset versus Pilot Model

- A pilof modél may be difficult to define becausé the size and scope
of the complete system is not known at the start. Where it can be defined,
it can give a picture of what the final system will be like in a fairly
short time. This picture should have more impact than a system definition
~ on paper, which is all that would be available in the short term from a
large project. This will maintain the interest of management, particularly
that of top management, which wants the overall picture. Lessons, applic-
able’ toithE}‘fitai:system, may be learned during the development of the
pilot model; but in applying the lesgons, care must be taken that errors do
. not arise because of differences in scale between the pilot and the full
scale system. These errors could be caused by the different amounts of
data being handled. For example, in updating a disk file randomly, a large
increasé in the number of records inserted can cause dramatic increases in
running time. Anéther difficult& with a pilot model is that it may require
data collection from many sources. It may be necessary to set up almost ' .
'ag big, a data collection system as for the complete MIS. For a system with
a limited lifetime this is too high a cost; so for a pilot model the data
should be fairly easily available. Against this is the point that if the
pilot ﬁodel is.constructed on too sméll a "scqle” it is less likely to provide
uéeful lessons and may be dismissed as a toy by managers. ‘

Although a subset should ideally be a finished part of the final system,

in practice a subset will probably have to be altered at some stage in its
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1life., The main difficulty with a subset is in designing the interfaces with
other parts of the systém vwhen éhese other parts are not defined in detail.
However, tﬂis difficulty should not be ény worse than that of designing a
pilot model of an incompletely defined final system. The subset approach
is ideal for those who will use the initial subset. It provided information
for them and keeps tﬁem interested from early on in the project but it may
lose the interest énd support of those whose subsets are developed much
later in the project. The lessons learned in developing a subset may help
in developing the rest of the system or they may be of very little use. This
idea could be used in choosing a subset which is most likely to provide
ugeful lessons for the rest of the system.

Since the development of a piiot model for the whole system would be
S0 difficul; the subset approach is the better of these two. A pilot model
of a subset could be used to show very quick results as long as this does
not seriously delay the main projgct (see Chapter 6 for an example of this

approach).

4e4.2 Department versus Function

This could be a major design decision for the MIS as a whole. One
could design departmental or divisional systems involving accounting,
' stock control, production control, etc. Alternatively ome could design an
accounting system for the whole orggnization, a stock control system for the
whole organization, etc. There will have to be interfaces between
departments and between functions, however the system is designed. The .
actual design will depend on.the size and intgrdependence of the divisions.
and how they‘can be split for.infqrmation requirements in a logical'way which

minimises interface problems. With large independent divisions it will be best
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to produce divisional information systems with each division having its own
database., With small or élosely linked divisions or departments functional
systems covering the whole organization are better. Only the largest firms
(in this country) need consider the firsf alternative as some of the
important advantages of an'infegrated.syétem depend on having a system
covering ail-departments. For.the system to be economicalas well as integrated
it should handle any function in the same way in‘all departments. Data is
often available in functional form anyway, as in an existing accounting
system. Such existing systems can constrain the design of the MIS to avéid
having to replace every information system in the organization.

Even when designing functional systems it can be useful to introduce these
initiall& in just one or two departments. A new system is likely to create
extra work for the users until it is properly "run-in" and }imiting some of

"this extra work to a few departments would be an advantage.

4.4.3 Managerial Level

It can reasonably be claimed ihat the greatest potential gain from the
use of compufers lies in helping top ménagement. Their decisions certainly
involve very large amounts of money énd if these decisions can be improved
the gains should be correspondingly large. However, fhe top managers are
the most difficult to help as their decisions are muéh less well defined.
Also, for senior managers, information is usually needed in an aggregated form.
Since the detailed information has to be collected before the aggregation |
process and since the computer is wgll suited to this process it seems sensible
to provide tﬂe detailed inférmation to those who need it, as soon as it has
been collected. Operating data is usually well defined, as are'the decision

criteria and goals at this level. Thus an MIS should be implemented starting
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af the bottom of the management hierarchy and working up, even though it
was probably designed from the top down (see 4.1.2). More and more complete
aggreg;tions and analyses can then bé builf oﬁ a.solid database. The basic
data has to be reliable and toba known level of accuracy fefore any

confidence can be based on aggregations.'

* 4.4.4 Rate of Development

Decisions on the rate of development depend, within the rate of what
’is possible, on a trade-off between long term and short term gains and
between technical and social efficiency (insofar as these can be separated).

A rapid development will'enable the project to show resuits quickly
and hence maintain the support of top management more easily. The dangers
with a rapid development are that bugs in the system may be missed and be
" much more difficult to correct later, and resistance from the people affected
by the system may be greater. If people are forced to change too quickly
their ways of working without understanding why, they will resist the
changes. This resistance will also be built up by faults in the system.

With a slower development the project team can involve the users more
and educate them as the project progresses. There is also more opportunity
to find the bugs'in the system before it reaches the full operational state.
The préject team must develop a negative feedback situation, i.e.; errors
found by the users cause corrections of the faults rather than uncorrected
faults leading to a build up of frgstration‘and misuse of the system which '
causes further errors and so on. The danger here is that it could be a
long time before any concrete results are produced and too much consultatation

can lead to confinual revision of requirements. There is then a danger of

losing support and interest in the system.
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Thus it is necessary to convince top management (if they do not

~ realise it already) of the long term gains and the need to allow time for
~the organization'to adapt to the changes. At the same time users should
" be persuaded to define their requirements'of the system, as quickly as

possible,’

4.9 The Interaction of the MIS Project ﬁith the Organization's Structure

This interaction can be divided up under three headings:-
'1) The influence of the type of organization structure on the MIS project.
2) The effect of the organizational position of the manager(s) controlling
the project. '
3) The effect.of the MIS project 6n the organization's étructure.
Of these, 3 was considered in section 3.4, and 1 and 2 are considered

here.

4.5.1 The Influence of Organization Structure on the MIS Project.

The work of Burns and Stalker (7), as mentioned in section 2,11,
has shown the existence of two types of management structure which have
different capacities for adapting to change. The mechanistic organization
is inflexible and difficult to change while the organic organiéation is
flexible andteasier to change. |

According to Burns and Sfalker, when a mechanistic organizatidn does
adapt to innovation it tries to minimise the effect on the organization.
It does this by having just one department déal with the change. This could
.be a new department set up specially and fitted into the organizational
structure or it could be an existing department. In the case of an MIS
this solution is obviously inapprofriate since management information flows
throughout the organization and changes confined to one department are
unlikely to be adequate. A mechanistic system does have one advantage in the
speed at which changes can be disseminated if theAmanager at the'top of the

| N
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hierarchy orders them. The danger is‘that overt obedience will cover
dissatisfaction which can lead to a badly implemented and badly used system.
In an¢organic organization the lack of a clearly defined hierarchy
. means that’members of the organization h;ve to reassess their relative
positions from day to day or job to job. "Any changes to the organization
as a whole are readily included in this process. Also important is the
expectation that all members of the organization need a wide knowledge of
what is going on, to carry out their jobs. This, together with the
existence of many horizontal as well as vertical communication channels in
the organic organization, facilitate the feedback from users to designers
which is neceésary to produce an effectiveVMIS. The consultation needed to
define and authorise changes in an organic organization may slow down.the
development of a MIS but it is far more likely to produce a system
acceptable to managers.

The introduction of a computer-based MIS will usually lead to changes
in information handling procedures and will often be associated with other
management changes, as in>the project describéd in thapter 5. Thus the
adaptébility of the organization‘is one of the factors to be cpnsidered in
estimating the amount of'time and effort needed for the project. Also
if differences between departments are known these should influence the
allocation of effort to be spent on the different departments. Some work
on the relation between organization structure and computer projects has been
-..done by Hebden et al. (14). For those who have the opportunity it would be
useful to set up organic authority structure where possible or to influence
éxisting structures. in the organic direction.. One obvious candidate for

such methods is the team or department setting up the MIS. 1In an
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interdisciplinary team various members will be able to contribute to each
part of the project and all members of the team should be aware of what is
going on in the project and what the overall aims are - an organic
situation. An alternative, more mechanistic way of organising a MIS project
is to divide the team or department into'strict functional divisions,

e.2., managers, systems analysts and programmers. Each then has
responsibilities for one aspect qf the project and is likely to be less

aware of the overall problem and less committed to the project as a whole.

4.5.2 The effect of the Organizational Position .of the MIS Projéct

If a group which is designing an overall MIS for an ofganizétion, is
wholly contained in or controlled by one depariment of the organizatiom,
it would be surprising if the system were not ﬁiased towards the beliefs and
goals of that departﬁent. Such biases have been noted, for example in (25),
particularly where the MIS has been designed by the Comptrollers department. |
For example, a system developed under the control of the Chief Accountant
'ig likely to provide excellent accounting information but may not provide,
such good production control information, perhaps using accouﬁting jargon.‘
"A system developed entirely by the computing or O.,R. department is. likely
to be machine oriented or technically very sophisticated, using Jjargon which _
will put all non-technical managers off. Locating the MIS project in one
department can also have dangers in the field.of,internal politics. Any
department which has control of such a project gains not only the'prestige of
the prqject but also has to investigate the workings of other departments.
Both these factors could lead to considerable aﬁtagonismirom other departments.
Because of this the MIS project should be neutral with respect to any "power:

blocks™ which exist in the organization. .
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Thé mixed department and mixed discipline philosophy, advocated in'_'
section 4.2, for setting up the team should also be applied to the control
of the project. This can be done by having a steering committee to set the
goals of the project and approve its results. This committee should
contain senior managers representing all the major departments or divisions
of fhe organizatién affected by the MIS project. This should give both
impartiality with respect to different departments and top management |
involvemenf. The_use of steering committees in MIS projects has been

reported (41 and 50).
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CHAPTER 5

The BBC Television MIS Project

This chapter'deécribes the development of a compﬁter-based MIS in
the BBC Television Service. It is based on documentation produced by the
project team responsible for this MIS, and on numerous meetingé with
members of the team and line managers of the BBC. A large proportion of
the meetings I attended were between members of the project team and line
managers and were concerned with the implementztion of the Television MIS.
These meetings were supplemented by many informal contacts, with members of
the project team and a few other middle level managers, in regular visits to
the BBC over nearly three years.

Section 5.1 describes the BBC Television Service in outline to prov;de
background for the rest of the chapter. Sections 5.2 to 5.7 give a history
of the Television Service MIS project in roughly chronological order. Some
departures from this order are made in order to brihg together descriptions of
certain aspects of the project. Section 5.8 describes the changes resulting
from this MIS and dOmments on them. Section 5.9 offers some general comments
on this MIS project. .(In this and the following chapters a spelling

distinction is made between a television programme and a computer program.)

5.1 The BBC Television Service

This section describes the BBC Television Service as it .was at the
start of the MIS project. Most of this description is still true (in 1970).
Changes which have taken place are described in later sections of this

chapter, mainly in section 5.5.
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The BBC is a non-profit making public service, It produces, buys;
transmits and sells radio and television programmes. In many cases the
production and bu&ing of programmes is completely separaté from the
transmission since programmes can be kept for years on videotape or film.
Approximately 8%% of programmes produced'by the Television Service are‘pre-
recorded rather than transmitted live.v The basic aims of the BBC, as
expressed in the Corporation'slRoyaIICharter, are "to infoxm,'educate and
entertain", |

The BBC's m;in source of revenue is the licence fee payable by all
owners of radio and teievision recéivers. In 1969 this gave the Television
Service a budget of £60 million (55).

The relation between the BBC's output of products and its income, is
indirect and operates over a fairly long time scale. Its products are not
paid for on receipt and there is no way of caiculatiﬁg a profit on them.

A calculation of any form of return for money spent is extremely difficult
for a number of reasons. One measure of return on a particular television
pfogramme can be obtained by estimating the number of people who watched
that programme. However, the different ways of measuring this do not always

yield the same result (as can be seen by comparing the audience figures

published by the BBC and by Independent Television). Further complications

to the issue of return are the questions of how much a programme was enjoyed
by those Qho watched it and what artistic standard it reached. As a resuit
of this complexity of measuremént of return BBC Television has counsiderable
freedom, within its total budget, in the spending of its money. The only
control it can apply internally is based on a human value judgement on
whether its programmes are worth what they cost. To quote a past Controller

of Television Programmes, the most formidable administrative problem in
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television is "How does one reconcile accounting with creativity?" (53).

Organizational Stfucture

The organization chart for BBC Television (Qs it was ip the early
" stages of the MIS project) is given in Figure 5.1 (this is an example of
the type of bhart éhown in Figure~2.2l The heart of the organization is,
of course, that part which produces programmes. Overall responsibility
for programmes 1ies with Controller, Programmes, Television and under him
~ the two Channel Controllers who have responsibility for programmes on the
two transmission channels, BBCl and BBC2. The departments which produce
programmes are divided up according to the type of programme they produce,
as shown in Figure 5.1l. The groups are further divided into departments,
é.g. Drama Group consists of Drama Plays, Drama Series and Drama Serials.
The programme servicing and engineering departments provide the various
gervices and resources (apart from production staff) ﬁhich afe used in
the production of programmes. Engineering departments also maintain
television equipment. Television Administration provide a general
administrative service to the Television Service, in fiﬁénce, accounting
~and various subsidiary activities such as arranging accommodation. Television
Entgrprises sells programmeé made by the BBC, buys programmes for transmission -
by the BBC and functions as a merchandising agency. '

The organizational structure within the departments varies from
department to department as do job descriptions (even between one production
. department and another)., A production department may contain somé or all of
the following categories of staff: producers, assistant producers, directors,
production aséiétants} producérs' assistants, script or story editors, .

administrative assistants and an Organiser. For exaﬁple, an executive
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producer may have the responsibility for a series of programmes and under
~ him a series of p;oduction teams, one for each programme and each headed
by a director or an assistant producer. The production team is set up from
the pool of a&éilable staff by the Head of Department and the Organiser in
" consultation with the producer. The Orgéniser‘s job is an'administrative one
vinvolving a considerable amount of infofmation handling and liaison with other
departments. The title aptly describes the job. In the line of authority
from Programme Controller down to producer it depends very much on the
individuals concerned how authority is delegated. In general, considerable
authority is delegated to the producer who has full authority over his
. programmes, Production teams often only work together for one programme or
one series of programmes. Thus there is a frequeﬁt restructuring‘at the lower
levels. The list of production departments changes as different
classifications of programmes become appropriate. A large number of informal
information-flows between departments is needed for the production of a
programme. In the organisation of programme production the Television Service
is a decentrélised organic system. There is some sign of more mechanistic
hierarchies in planning and administrative departments. These hierarchies
were not examined in detail, |

The production departments\are effectively in competition for the
resource; and services supplied by the servicing and engineering departments.
The authority for dividing the available resources among programmes and
production departments lies with the three, Programme Controllers. In this
they are supported by Programme Planning Department. The production departments
offer suggestions for programmes to the Channel Controllers, who then compose
transmission plans froﬁ the programmes they select. Every transmission plan

requires a production plan to meet it and one. of Programme Planning's function
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is to advise the Controllers on the formation of such plans and on the
resulting use of the major resources. This function involves the processing
of large amounts of information. Programme Planning also frovides the
Controllers with cost information showing the costs of proposed transmission
plans. The scheduling of resources and the alterations to such schedules is
'also handled by Planning.‘ Although these schedules are produced in
consultation with the departments involved, Planning is in a position of .
considerable authority over the schedules. This comes partly from authority
~delegated by Controllers and partly from the amount of information collected in

Planning, giving them an overall view (cf. section 2.10),

Planning and Control of Programme Production

Operational expenditure in the BBC is controlled by means of a system
of annual departmental rates, to cover tﬁe expenditure on established
departments, and programme money, to be spent directly on the production
of programmes. Each department is given an autﬁorized number of posts
which it is allowed to fill. These posts, together with its other budgeted
expenditure, form the department's rate, The services provided to production
"departments from the servicing departments' rates are known as the "below
the line" costs of programmes.v The "above the line costg" are paid ouf of
Programme Allowance. The total programme money is initially divided into
Programme Allowance, to be spent by producers on their programmes, and various
reserves. These reserves cover such things as hire of film units, scenery
construction done outside the BBC and reserves to be used at the Channel
Controllers!' discretion to cover speéial projects and unforeseen events.

The initial source of information on programmes, used iq the planning

system, is the Programme Budget Estimate (known as the P,B.ED. This document
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contains estimates of the different resources and services required

(there are over 100 of these below the line items which may be requested),
Programme Allowance (P.A.) required and descriptive information such as title,
duration, producer, etc. 'The P.B.E. is prepared by the producer, often with
the help of the departmental Organiser, and submitted for the Controller's
consideration. These P.B.E!s form the bases of Offers Meetings, which are
held quarterly. Offers Meetings are held by each Chanmnel Controller with
each contributing production department six months before the start of

the quarter being considered. The aims of the Offers Meetingé were stated in
the investigation for the MIS (see 5.3) as follows:-

(a) To enable Controllers to make a regular review of the programmes

tﬁey want to transmit in a given'quarter
(v) to exercise editorial control
(c) to give formal agreement to the proposed work of production

departments for the quarter |
(d) to review production staff availability in relatiop to output

(of programméé) required
(e) to review stockpile holdings
(fj to authorise provisional'ailocatiohs of money and resources for

each programme accepted, and so to provide a basis for detailed

planning.

Expressed in slightly more genefal terms this can be taken to describe
the planning side of a Channel Controller's job, The information on which
these meetings are based goes from production departments to Controllers. via
Programme Plaﬁning. After the Offers Meetings, begramme Planning o;génise

meetings with production and servicing departments to consider in more detail
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the resource requirements of accepted programmes. As a result of

decisions taken at these meetings and Offers Meetings, Planning produce
production schedules for production aﬁd servicing‘departmehts. As the time
of production comes nearer more detailed P.B.E!s and amendments'tq P.B.E!s
are sent to Programme Planning who incorpbrate the amendments in subsequent
issues of the production schedules. ILarge numbers of -amendments oécur,

most of which have to be approved by one of the Controllers. During the
planning cycle for ome quarter 160 amendment memos were received between the
initial issuing of the production schedules, about 17 weeks before the start
of the quarter, and a point 10 weeks before the start of the quarter. One.
memo might well deai with several amendments. At the time of the start of
the MIé project the work of ca;culatihg and assessing resource requirements
‘was undertaken manually and occupied a major part of the time of six plamning
assistants. Since the alteration of one resource requirement may have
repercussions on the use of other resources this process is extremely complex.
Production schedules of various types (i.e; dealing with different resources
such as studios and film crews) are produced right up to the day of
production. The primacy of programme production is generallé acknowledged
and requests for extra resources are met ﬁheneVer possible, if mecessary by
hiring extra staff and facilities. In the later stages of the programme's
production cycle some of the amendments to its resource usage are arranged
directly between the producer and thé servicing department. Aftef production
the actual amounts of resour;es used (referred to as "actuals") are returned,
in the case of some resources to Programme ?lanning and of nearly all

) resources.to the cost accounting section of :FinanceDivigion., (Finance Division

is a central division of the BBC, i.e. not part of Radio or Television). These

. "agtuals" are returned at varying times after production, usually from 1 to 12
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weeks after. Reports on resource usage are produced in Planning at least
three weeks after production for Planning's own use; The producer receives
two types of report on his programmes. One is from Finance Division, listing all
the Programme Allowance (P.A.) expenditure and based on figures which the-
préducer supplied himself. P.A. expenditure is notionally recovered against’
tranémitted programmes at the time‘of transmission. Because of the pre-
recording of programmes this recovery'occurs after the monoy is actually spent
(in some cases a long time after). Because of this the producer receives
reﬁorts on his P,A, costs twice, once after production and a second time

after transmission of his programme. The control aﬁd reporting on P.A. is
fairly tight and there is faifly quick feedback of costs. The other report
received by the producer is the costed P.B.E. This comes from the cost
accounting segtion from six to twelve weeks after production of the programme
and gives the amount and cost of internal resources actually used. A producer
may well be in the middle of his next programme or may even have left the BBC
by the time his costed P.B.E. arrives. With the slower feedback of below

the line costs goes a correspondingly less tight control.

In ¢onnection.with the production of programmes there are three
accounting systems. The Television Accountants Department deals wifh
creditors and debtors to the BBC and handles payments made by the producer
to people outside the BBC. The Finance Group-in,Programme Planning deals
with the planning and reporting of P.A. expendifure for the programme
Controllers. In particular it produces the P.A. cost of proposed and actual
transmission schedules. The cost accounting section deals with the costing

. of resources internal to the BBC.



5.2 The Formation and Aims of the MIS Project

The BBC Television Service has expanded rapidly since its postwar
restart. Some measure of this is given by the increase in the number of
television licences from 14,000 in 1947 to 14,600,000 in 1967. Along with
this expansion in revenue there has been an expansion in size, in the number
of broadcast hours and in the technical complexity of television. Such things
as the formation of Independent (Commercial)Television, a second BBC channel
and the introéuction of colour television have meant thaf the Television
Service has existed in a state of almost continuous change and expansion.

The rate of increase of revenue has not been constant however. In 1960 the.
rise.in the number of television liceﬁces‘began to level off (55 p.l134),
although the number is stiil rising. Rising costs did not level off,

| As one possible means of combating the problem the Television Service
-considered the use of computers. To control the computer project a ﬁomputer
. Steering Group was set up, in 1966. This consisted of representatives, at
the Controller level, of production, servicing, engineering and.administration
departments, plus an executive secretary. Controller, BBC2 was chairman of
the Steering Group. This group ensured that senior management was in regular
contact with and had control of the MIS project when it was decided on. The
high managerial level of the control of the project was reinforced later when
‘ ControLler, BBC2 became pirector of Programmes, while retaining chairmanship
of Steering Group. In February 1966 ‘a working party was set up to carry out
-a preliminary survey on the use of computers in the Television Service (in
effect a feasibility study). The working party consisted of ten members,
mainly deppties or senior sﬁbordinates of membefs of Steering Group, plus an
0 & M specialist and two systems analysts. The systems analysts were engaged

"specifically for this'survey. The working party was chaired by the executive
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secretary of Steering Group. The survey was carried out with the co-operation
of all departments .in about twelve weeks and a report was produced for
Steering Group. This report concluded that computers could help the Television
Service in a number of ways. These apﬁlications were justified not éo much

by reductions in staff or the speeding up of current operations but by the
complexity of the Television Service, which was rapidly increasing beyond

the possibility of manual solution. It was also believed that computers could
help in the better utilization of available resoﬁrces. The report saw the
problems ahead.

"Machines by themselves do not offer "instant salvation". Their

help is directly related to the extent fo wﬁich people wish to use
their facilities, and are prepared to effect changes 6f
organisation, attitude'and methoq. This is a gradual process,
directly affecting the speed of implementatioq". (63)

The initial computer applications prbposed in the preliminary survey
report were:=- | '
1) _To‘help Chamnel Controllers in planning the Transmission Pattern

(the schedule of transmitted programmes).

2) The planning of resource usage in programmé production. ,
3) Providing information on stocks and‘salgs in Television Enterprises.
4) ©Planning of scenery construction.

Of these, (2) was said to be "a key application, the most difficult and

. the most far reaching". It was intended that theée applications should

collectively form an integrated system in the long run. One of the terms of

_ reference for the preliminary survey report had been to see how computers

could be applied in developing the P.B.E. system. The report stated that-

this required more detailed study in association with the other work proposed.
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.It was also noted that the Finance Division were proposing to use a computer
for processing P.As informafion{ The total duration of these initial projects
wag estimated as two years. The initial computer testing could be done on the
ICL 1909 which the BBC already owned, Other areas of application were
.recommended for further study. .

Steering Group endorséd the :eporf and the Computer Project Team,
. responsible to Steering Group, was set up in October, 1966. This date is

referred to below as the start of the project.

5.3 The Computer Project Team and Communication

When it was first set uplthe Team consisted of six line managers (four
full-time and two part-t}me) and four systems analysts. The managers
represented the production departments, Programme Planning, servicing,
engineering, Television Adﬁinistration départments and the BBC's central
0 & M department. The executive secretary of Steering Group also Held the

" position of Computer Project Manager. The skilis represented-on the Computer
Project Team included systems analysis, O & M, accogntancy, studio management,
resource usage planning, engineering and programme management. The management

‘and systems analysis sides of the team were completely integrated, to the

extent of sharing offices as well as projects.. As the MIS project and the team
expanded, the team fragmented to some extent but the close working relationship
between managers and systems analysts was maintained. The prOportioné of
systems analysts and managers on the Team full-time have varied only slightly
from the initial half and half to two thirds systems analysts and one third
managers. Throughout the project thefe have been a few line managers

' attached as part-time members of the Project team. The turnover of Team

| members has not been high, that of line managers on the team being particularly-
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low. Three of the original four line managers are still with the team. Out
of a total of eight who héve served full time on the Team only two ha&e left
it (but have not left the BBC). The number of systems analysts has expanded
from four to ten in the four years of the.team's existence and a total of
sixteen analysts have worked on the team. Almost all of the systems analysts
were recruiteafrom outside the BBC. There was not much experience of

. computers in the Television Service previous to this project. Only one of the
original four systems analysts is still with the'team. This turnover does
not seem particularly high when'compared with the current mobility of
computef staff, It is perhaps significant that of the six systems analysts
who have left the Computer Project Team, three are still with the BBC.

All systems analysts an& programmers in the BBC were members of the
Organisation Methods and Grading Department (now of the Management Services
Group) under the Director of Administration. Systems analysts were assigﬁed
full-time to the Project Team but programmers were not. The systems ana1y§fs
appeared, to line managers, as mémbers of the Television Service. Because
of this they were more favourably received than if they had appéared as
‘ members.of another part of the BBC. When programming effort was required'by
the project, programmers were assigned to particular jobs by the central
prcgramming department. This resulted in a lesser commitment to the project
on the part of the programmers than on the part of the systems analysts.
Because of the volume and urgency of some of the programming,‘the services
of a programming firm wére employed for several parts of the system.

At the same time as the Project Team was created, so calied "Focal Points".
. Were noﬁ;nated in all departﬁepts. These ﬁere generally middle level managers -

who were to be the main points of contact between the Team and the rest of the

98



Telévision Service. They were to contribute experience and ideas to the
team's work and to keep their own departments informed about the MIS project.
In production departments the Organisers were nominated as "Focal Points".
Also about this time a series of "Communication Sessions" or "Involvement
Meetings" was held. This was aimed at widening the understanéing of computers
in general ana of this project in particular, and at obtaining the involvement
and help of the Television Service in general. Some 150 middle and senior
managers attended these meetings. A similar series of meetings was held a
year later. Since the start of the project, monthly newsletters have been
issued to all "Focal Points". .

Fu?ther details of communication procedureé at specific stages in the

project are given below.

5.4 The Early Stages of the Project: Investigation and
‘ Independent Applications

The first major task of the Project Team was to investigate and

document current procedures in the Television Service. This detailed survey
sought to document the informatién flows and informatioﬁ handling procedures
involved in the planning, scheduling and costing of resource usage. Since |
money was included as one of the resources this survey covered a large
proportion of the formal information system of the Televisioﬁ Service, (The
line between formal and informal information syétems is particularly hard

to draw in Television, because a significant proportion of the official
scheduling ip the later stages of prograﬁme production is carried out by
telephone or direct contact). All relevant documents and some regular verbal
:;nformation flows were included in the docﬁmentation of the survey. The
documentation produced wés in narrative form with flowcharts and lists of

documents in' support. The narratives were all checked with the managers of the
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departments involved to produce an agreed statement of procedures. Narrative
was used as the main form of description as this was found to be more widely
comprehensible than flowcharts. The survey was also used to find out
management's requirements for information on resource usage. As well as
describing the current information system, the team analysed some of the
data in it. For example, the accuracy of PBE estimates was' investigated by
comparing estimates for a sample of programmes, at standard points in the
production cycle, with the actual résource usages. The difference between
estimate and actual varied widely, being over 50% of the estimate in about

30% of the cases.

In parallel with this survey (but starting about 6 months later)
three small independent computer applications were being deve10ped-by the
team, These three were Transmission Pattern, the Material Available -
Catalogue (a list of programmes availabie foi‘transmission, containing
relevan£ data on the programmes) and {he first phasg of thg Television
Enterprises application (see section 5.2). The first two of these
developed frog the fifst proposed application in the preliminary report.
These applicationg were chosen because it was thought they were useful,
self-contained applications which wouid show'some results in a reasonably
short time and so sustain interest and involvement. They would also provide
experience in the use of computers both for the Projéct Team énd for- the
Television Service. Although these applications started out in isolation
it was intended that eventually they would be parts of the integrated system‘.
outlined in the preliminary report. The Television Enterprises application

~was an exception to this because Television Enterprises as a sales organisation

is relatively independent from the rest of the Television Service. The
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Transmission Pattern application was confined to Programme Planning and
Channel Controllers for both use and data collection. The technical part
of this application was operational about two years after it started and was
in use after about two and a half years. The delays between technical
completion and actual use were caused by delays in collecting data to go
in tﬁe system and in defining the way it should be used. The Material
Available application was shelved just over a year after it was started. There
were two reasons for this. One was that a major use of this system, that of
retrieving available programmes satisfying ceftain.criteria, could be handled
more cost effectively by a manually operated edge-punched card system which |
was implemented. The other reason was that not all the basic data needed

for the system were easily available. New systems at a lower level in the
information hierarchy were needed first. The Enterprises application
developed successfully as a separate system and the first phase reached the
operational stage after two and thfee quarter yearse.

Approximately one year after the start of the project two further small
independent applications were started. The first of these was to help control
the loan of material from the Film Library. It kept track of stocks and
‘overdue loans and its use was confined to the Film Library.. The first version
reached the stage of parallel running in about 20 months and following
alterations it was in operational use after 27 months. The other of these
small applications was the Script Catalogue. This deals with the catalogue
of scripts which Drama Group bav? cpmmissioned or bought in advance, without
any immediate plans for production i.e. they do not have a producer or a |
place in the advance production plans. The Scr;pt Catalogue éystem‘reached

operational running within 21 months.
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Although these small systems are in use they are not regarded as
finished in the sénse that tﬁey cannot be extended or improved. Amendments
and extensions are Being discussed or designed for all the above systems,
Members of the Project Team wopked on these applicétions in parallel with
the main information system. This is one of the factors contributing to
the fairly long times taken on theée applications. In nearly all cases, a
sgbstantial'part of the. time téken was required for collecting the data
needed to run these systems operationally.

Two further fringe activities played a part in the Computer Project.
These were in the nature of long term reseérch into  the way in which computers
could be used by the Television Service. The first of these was the visual
display pilbt model developed at Imperial College and described in Chaptep\6.
The second was an experimental study of the scheduling‘of studios by computer.
This was. initially carried out by a consultant and later transferred to

Imperial College (56).

5.5 The Development of TMIS and the Management Changes

Ag ideas on an integr;ted management information system developed it
was given the name TMIS (for Teievision Management Information System).

By the end of the first year of the Computer Project the survey was
coﬁplete and an outline of a comprehensive MIS was being developed. This
outline centred on the planning, controlling and costing of programme
production and was based on thg P.B.E. system (see section 5;1). Thus this
system included the second recommended abplication in the preliminary report
and also fulfilied one more of the terms of reference of the preliminary

_study (see 5.2). The outline system was approved by Steering Group in
December 1967. During 1968 the details of the system were filled in. (They

are described here in the past tense although many of the descriptions gtill appl
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Changes to the system aré described in subsequent sections),
Descriptions of TMIS usually centred on the fiiés it contained, perhaps
' because these wére more concrete and easily ééscribed than uses to
‘which the system was to be put. This is certainly the most useful fbrm
of deécriftion for designing a computer-based system such as TMIS. The
files have.a cloée correspondence but not a one to one correspondence
with the functions of TMIS. The file-oriented form of description is ‘
used here. Only major data files aré included in this description.
Files which were just indices to other files'or conversion tables
are not included.

Initially TMIS contained three files, These were the Programme
File, the Facility File, and-the Loading File. The Programme File
contained details of programmes as they are supplied on P.B.E.s or
amendments to P.B.E.s, each prégramme being 'identified by a unique
Project Number. Three figures were recorded for each resource usage;
.The first was the origipal estimate for the programme (perhaps an
average for a whole strand of programmes), the second was the cufrent
estimate (to be updated during the course of production), and the
third was the actual resource usage. Actuals were to be supplied by
servicing and engineering departments. The Facility File contained
details of the.resources and facilities available for the use of
programmes. The details included such things as the maximum amount
allowed on a P.B.E.:' and costs. Thus a costed P.B.E. could be printed
after production by combining data from these two files. From these
files TMIS was to supply operating plans and statements for programmes,

and for production departments, by accumulating data from all programmes

produced by that department, These reports were to be used in the
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planning and controlling of production departments b& the head of
department, and of programmes by the producer. The Loading File contained
data on the load on resources. For each week aqd each resource it
contained the capacity and the total requirement together with a list
of the Projec% Numbers of the programmeé using ﬁhat resource in that
week. The Loading File also contaiﬁed the possible -"spreads" of resource
usage (see Appendix A, Section 5.1 on spreads). Printouts produced
from the Loading File were designed for the annual plan of resource
1oads,.the examination of the load on a chosen resource over a chosen
pe:iod, the assessment of the effect of production schedule changes on
resource loads and the examination of the programmes contributing to
a resource load in any week.

The operation of TMIS was introduced to the Television'Sérvice
in what was called the “January/March Experlment" This involved the
system in handling data on programmes in Just two production departments
during the quarter January to March, 1969. In the experimental system
adly the Programme and Facility Files were available. Thus the first
version of the system was a subset involving only some departments
(ef section 4.4). This strategy enabled both computer and manual systems
to be introduced and tested without céusing widespread disruption. Data
collection for TMIS had to be introduced into all the servicing and
engineering departments and intokthe production departments involved.
This was not a heavy load oﬁ the servicing and engineering departments
as only a few programmes were involved. In many cases this involved
changing the format of documents which had previously been retufned to

the cost accounting department, and speeding up this return considerably.

k]
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This was undertaken in cooperation with the cost accounting department

so that only one ?eturn vas made for TMIS and the manual cost accounting.
In some departments, data collecting procedures had to'be'introduced
where previously there had been none. In the months leading up to the
January/Mérch Experiment and throughout a large part of 1969 a considerable
amount of effort was sbent by the Project Team in ensuring the prompt
return of accurate actuals (i.e. actual use of resources). To handle the
input for TMIS the Input Control Section was created, in the Television |
Service, headed by a member of the cost accounting department with .
experience in dealing with actuals. Initially the only printouts
produced were Operating Plans and Operating Statements for strands of
programmes and for the two production departments involved in the
“"experiment”. The Strand Operating Plans were effectively copies and
accumulations of P.B.E.s. The Strand Operating Statements were costed
P.B.E.s and accumulations of costed P.B.E.s, comprising estimates and
actuals. The main difference between TMIS Statements and costed P.B.E.s
was that the producer could have the TMIS Statement by the end of the
week following the week of production instead of six weeks or more
.after. Discussions oﬁ the printouts frodu&éd during the "experiment;
were mainly between members of the Project Team and the Organisers in
the two production departments involved.

As a result of the survey of current information &ystems, the
Computer Project Team made a number of suggestions on new planning and
,contrqlimethods in the Television Service. These changes were |
necessary in order to carry out the requirement of more éfficient use of

resources, stated in the terms of reference of the preliminary study. .

4
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These suggestions involved ratiopalising the complex costing system
and improving its efficiency by using TMIS. The first suggestions were
that some 6f the distinctions between the above the line and the below
| the line costs (describéd in section 5.1) should be removed. All the
costs of a programme should be controlled together at the time of
'production; the programme Controllers being ultimately responsible for
all programme costs. The relating of Transmission Pattern costs to the
cost of the production schedule and the stockpile of programmes was to
be confined to.Programme Planning. These suggestions would reduce a
considerable amount of duplicated work on the costing of programmes
(see section 5.1 for the three manual accounting systems involved);
They would also provide knowiedge of costs at the time at which they

were incurred and hence increase the ability to control costs. Also

all costs should be considered in relation to budgets based on production'_-A

plans. This had not been the case in all depar?ments previously. These
~ suggestions were approved and some of them were embodied in TMIS as
described above., It was also suggested that servicing and engineering.

" departments (and production departments for production staff) should be
responsible'for recovering all their cosfs through charges to programmes.
This had been carried out purely as an accounting exercise in the cost
accounting department previoﬂsiy. Not all overhead costs had been
included in the exercise, some had been hidden in the departmental rateq.
The Project Teém's auggestion.meant that all costs would be covered by
charges to programmes.b It was also suggested that the planning and
accounting periods ahguld be re-organised. Sufficient information vas'
available sufficiently long in advance for annual planning to be more
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appropriate than quarterly planning. The production planning year ran
from October to September and the transmission planning year from
January to December, Qﬁile the BBC's finances were controlled on the
. financial year. It was suggested that these should all coincide with
the financial year. TMIS was made sufficiently flexible for the
printouts (and hence the planning period) to be varied on request.
The suggestions on cost recovery and planning periods were later
approved (see below). |

While all this was going on a firm of management consultants
was called in by the Chairman of the Board of Governors of the BBC,
to advise the BBC as a whole on its mﬁnagement of resources. This was
in May 1968. When the consultants started work in the Television Service
they acknowledged that the work already done by the Project Team was of
. immense help to them. When their recommeﬁdgtions were published at the |
end of 1968 they endorsed everything'which had been suggested by the
Team. The maiﬁ difference between their proposals and those of the
Project Team was in their greater emphasis on the relationship between
the information suppiied to managers on the cost of’élterhativeg énd
the actual decisions made. Their main proposa] was given the name
Decisionicosting. It was based on the budgethry system proposed by the -
Project Team but reorganised some of the supﬁiy of information to fit
- it more closely to decisiéns which had to be made, e.g. a producef
having to choosé between filmed or stuﬁio production. The difference
between the costs fixed before the time of decision and those which could
be affected by the deqision wés stressed. The consultants also
emphasised the pointbthat managers shou}d only be held responsible for

. those costs about which they know or are gblé‘to find out. The
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consultants also offered proposals on the.developmeny of improved?
management procedures. The organisation of accountiﬂé should be
rationalised under the new post of Chief Accounfgnt, corresponding t;
the conceptual rationalisation of accounting‘in TMIS. \$he Director of
Television should become the Managing Director of Television and
Controller, Programmes should be Director, Programmes, thus emphasising
the importance of programme prodﬁction. This was associated with the
relating of all Television expenditure to programme production. The
consultants proposals were approved and the effects on the technical
development of TMIS are noted below'(5.6). The consultants contributed
a great deal to the TMIS project in terms of involvement of managers
and acceptance of the new systems, The fact that they; who had been
éuthorised from the very.t§p of the BBC hierarchy, were supporting the

ideas proposed by the Project Team gave these ideas greater impetus.

5.6 Development of TMIS from the Experiment to Full Scale
' Implementation. o . e e

During the January/March Experiment all data arriving at the
Data 6ontrol Section was logged. In this way a check was kept on the
speed of feedback. Where data vas late the departments concerned were
chased by or received help from the Project Team as appropriate. As no
major, faults were found with the system it ﬁas extended to include other
departments. Thus the Experiment became in fact the first section of the
first working version of TMIS. It became clear during this period that a
number of alterations would have to be made to the system both to plug
loopholes found during the e;perimentallperiod and to allow for the<

. ‘ .

consultants' proposals. The main amendment to the computer system was

that four values would be recorded in the Programme File for each resource
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usage instead of three. The extra vaiue was to be the amount of
resource usage agreed between the servicing department and the producer
before production i.e. the fixed price, in resource terms, quoted by
gservicing departments. In the budgetary system this was to be the
cost charged to the programme and the recovery cost for servicing
departments. This was in line with the idea of making the producer
responsible for the costs whiﬁh he actually knew about and could control.
Other difficulties were caused by the complexity of the Television
Service. The basic entity in TMIS at this stage was the programme
record in the Programme File, indexed by'the Project Number. In the
previéus manual systems some departments did not use Project Numbers
to refer to programmes. In some departments separate numbers were used,
e.g. the recording number in-the videotape recording department, and in
other departments the progfamme's title was used. The standardisation
of references to programmes, so that everybody used Project Numbers
was a long task. Also, some exéenges on scripts and research had to be
"met before it'was certain that a programme was going to be produced,
i.e. before a Project Number was issued. Although all resources for all
programmés had standard fecords in TMIS the details of costing varied
from department to department. Some departﬁents' costs were entirely
internal (i.e. all financed by fﬁe departmental rate), some were a mixture
of internal and external (i.e. péftly financed by Programme Allowance).
Some servicing departments were able to give fixed price quotes to
producers and others had to charge the cost per hour used by the producer
(é.g. so}much per hour spent in the sfudio). Control procedures varied
from depgrtment to'department (even from one production department to
another). Some ppogrammes were made all in one piece, others were made up

'
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of 'inserts' in a framework. .These 'inserts' might be made long before
the rest of the programme in which they were used and some might never
be used. Appropriate information handling procedures, costing standards
4and budget responsibilities had fo be developed in all these different cases. .
Complete standardisation was neither possible nor advisable.

In spite of all these complexities, which had to be resolved in the
long run, it was decided to bring a revised version of TMIS to a fully
‘ operational state for 1st October, 1969, to coincide with the introduction
~of total costing and cost rééovery. Therefore, the first version of TMIS was
extended to cover at least some programmes in all departments to give the
Television Service practice in the use of printouts and the supplying of
data. After a long period of evening and weekend working by the systems
| anélysts in the Project Team the second version of TMIS came into opera-
tion only two days late. It had been hoped to have P.B.E.s on file for
the whole year from lst October 1969. Although not all P.B.E.s for the
year were obtained in time it was possible to produce Operating Plan
printouts covering the first six months of the year.

All the printouts produced at this time (programme and production
department Operating Plans and Statements) were delivered and explained,
whgre necessary, by members of thé Project Team. Initially these
deliveries and explanations were to Organisers and other administrative
staff in production departments. Queries from the fécipients of the
printouts arose on a number of ﬁbints. They were caused by misunder-
standing of the new éystem,.misuée of the system,.a few errors in the
'system'but above all else by incorrect or late data for TMIS. Tﬁis

"incorrect or missing data produced considerable mistrust of the
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printouts and reluctance to use them. One of the main sources of
incorrect data was in fact the Finance Division's computer system, which
provided data on details of external payments méde on behalf of
programmes (P.A. expenditure). Procedures for the use of the printouts
had.not yet been decided on at this stage and in many departments
producers did not see printouts for several months after the start of
operational rurming. The distrust produced by bad data, as described
above, was the uhderstandable reason given for withholding printouts
from producers at first. A number of the queries were concerned with
the organisational use of TMIS rather than TMIS itself. One typical
example was the problem of a budget for a strand of prégrammes which
ran across fhe boundary between accounting periods. If the senior

producer was responsible for the total strand budget and could vary the

' costs of individual programmes within that total budget, he might'put

the more expensive  programmes at the beginning of the strand. The TMIS

Operating Statement‘which compared actual costs with strand average

" estimates would then show that strand as overspent at the end of the

first accounting period. Such problems could only be referred back to
senior management for decision.

This organisational implementation stage required so much work
that some of the extensions of TMIS (see section 5.7) were delayed in

starting. At this time the Project Team had expanded to five line

.managers and eight systems anal&éts full time plus séveral line managers

attached to the Team part time.
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5,7 Further Developments of TMIS (1969-1970)

The Loading File (described in section 5.5) was ready for use in
October 1969, and load printouts were produced for the six month period
from lst October. The work involved in introducing the priﬁtouts of
resource loads was not as extensive as that for the programme printouts
since the former were only used within Programme Planning at first.
Both the Programme File and the Loading File were used in preparing an
annual plan for the financial year 1970/71. Not all the P.B.E.s for
the year were available, so.dummy P.B.E.s containing what Programme
Planning expected would be réquired were prepared by them. The
usefulness of the Loading File is particularly susceptible to missing
P.B.E.s. A.true assessment of the load on resources requires every
P.B.E. to bé there. The 1970/71 annual plan suffered considerably in
this respect but it provided valuable lessons for future amnmual plans.
‘In order to improve the-plénning for 1971/72 the Project Team proposed
new ways of usiné the information already stored in TMIS to help in
producing the next annual plan. These were aimed at removing a lot of
‘ the paperwork load from Programme Planning and production departments and
enabling it to be done before the main Offers Meetings (see 5.1), now
taking place in November of each year. (Review Offéré Meetings are held
in the following May.) A first attempt at an annual plan could now be
obtained by copying the preceéing year's data but allowing for any
' increase in costs.. Specific planned changes could then be added to- the
plan to make it realistic. The detailed work on the new plan was to b§
aided by a program which would produce averége estimatésiand costs for any
list of programmes supplied. New organisational procedures were agreed

z
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between the Chief Accountant, Programme Planning and the Project Team.
These are now (October 1970) in use. |
In parallel with this work on annual plans TMIS was being

. developed in a number of other ways. One of the most important of these
other developments was based on the Cost File. The purpose of the Cost
PFile is to broduce Operating Budgets and Stétements for .production
departments (for production staff), servicing and engineering departments.
These should assist in controlling their costs in relation to the
‘requirements placed upon the department. The Cost File contains data

on resource - capacities; and requirements, both fixed costs (derived
from the department's annual.rate) and variable costs (overtime, hiring
and materials)_and costs recovered through charges to programmes. The . .
Operating Budgets are produced as part of the annual plan and the
Operating Statements compare actual costs with budgets and with costs
| recofered. The Cost File is linked with other parts of TMIS by taking
data from the Programme and Facility Files and by having some input in .
common with the Loading File. It also takes some input from the BBC
salaries computer system (not part of TMIS)’and has some direct (i.e.
manually supplied) input. As well as Operating Budgets for individual
departments it produces summaries for all production, all servicing and
all engineering departments. This file too was technically operational
for some time before it could.be used, because of the time taken to
produce the data it required. ' . -

‘ During the year following the sfart of full scale implementation
of TMIS several changes were made to the Programme File part of the system.
The data recorded for each programme was extended to include transmission
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data such as transmigsion date and transmission strand code to link
the Programme File with the Transmission Pattern File (see 5.4). Data
is taken from the Transmission Pattern File to update the Programme
File. The Programme File was also made more flexible in taking in
actuals, so that P.A. expenditure by servicing depértments could be
reported directly to TMIS as.it occurred. Previously it was collected
by the producer and submitted as his.estimate of extermal costs after .
production.was complete,

During this year the ratio of useful management information
produced to systems work done increased rapidly. The emphasis shifted
from data collection to report production now that a large data base
had been built up. Many new reports were produced from the Programme
File. It became possible for a producer to request a printout showing
him the current state of his programme compared with the original P.B.E.
and comparing the actual costs with the estimates when the programme is
complete. The range of Operating Plans and Statements was extended to
include summaries for the two channels (BBC1 and BBC2) and for the
Television Service as a whole. Reports were produced for servicing and
- engineering departmeﬁts comparing their charges to programmes with
actual costs, programme by programme. Another report.listed.P.B.E.
resource bids for each programme, by servicing or engineering department.
This enables the éervicing departments to check whether these bids are
within reasonable limits. This report shortened information channels
previously going via Programme Planning. It was received with great
enthusiasm by the servicing departments. Reports showing P.A. charges
to programmes from servicing departments and lists of programhes |

4

produced and transmitted each week are produce? by TMIS for Finance Division.
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Both of these are used as punching documents for the Finance Division
P.,A, system. A report can now be produced analysing programme stocks
(i.e. programmes produced but not yet transmitted). The system now
enables Chgnnel Contréllers and the Director of Programmes to consider
together and relate transmission plans, programme stocks and production
plans in a Eomprehensive annual plan., Further reports are produced from
the Loading File to help servicing and engineering managers to plan and
control the work in their departments. All together the various parts
of TMIS (including the independent applications) produce over 40
different reports.

During this year the full-time Project Team expanded to ten
systems analysts and six line managers (not including the Data Input
Section). It also divided to some extent, with an engineering group
coming into existence within the team. One engineering subsystem,
reporting on videotape recording is already in operation. Further
investigations are géing on into extensions of TMIS and improvement of

. the current wversion.

5.8 Changes and Potential Changes Resulting from TMIS |

Some of the changes described here have taken place already and
others have been made possible by the introduction of TMIS. Some of the
potential changes are planned to take place and a¥ least one has been
decided against. The comparisons are all with the pre-TMIS situation.

Changes for Senior Management (particularly Programme Management)

TMIS gives senior manégément the ability to -
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1. Make longer range plans based on realistic data, i.e. accumulations
of previous ;ctuals (these should be more accurate than the
estimates ;n fhe manual system, see 5.4).

2 Considef more alternative plans. The speed'at which changes in plan
can be evaluated by the manager using TMIS enables him to consider
far more alternatives. TMIS now offers a service by which a fairly
large number of alterations to the production plan can be submitted .
in one afternoon, and the full effects on the resource loads and
costs can be seen the following morning. In an emergency these
effects could be demonétrated even more quickly.

3 Control in gréater detail i.e. centralise  control.

4. Delegate all detailed decisions within budgetary limits i.e.
decentralise control.

These last two changes are mutually gxclusive but either is possible.
With budgets and statements beiné easily available for all 1§vels of
management, the controllers could ‘trace pvér-spendings which showxup on
~ the overall statements down to the level of the most detailed statements.
This would centralise far more control in the controllers than was the

previous case. Alternatively the controilers could concern themselves
solely with total departmental budgets (in the field of.financial control
rather than editorial control). By making more information available
at low;r levels ™IS gives managers at lower levels (i.e. producers) the
ability to improve control; Hence the restrictidns, necessary to
cdprdinate lower level decisions where adequate information had not
previously been available, could be reklaxed. It is planned that the
gecond of these two alternatives will be appliéd. ‘Producers‘wili be

7
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allowed to convert a large proportion of their budgets as they wish
. among a large number of resources. Certain resources which require
detailed scheduling in advance, e.g. studios will not be included in

this convertibility.

Changes for Production Staff

1. There can be greater flexibility within budgets (see.
coﬁvertibility above) but tighter discipline on total costs.
This tighter discipline will not be a new policy but will be
an old policy which becomes workable now that TMIS supplie;
data on costs early enough for the production staff to be able
to control them.

2. There will be closer contact between production and servicing
departments at the planningnstage. Production departments willjl
get quicker feedback from sefvicing departments on the |
feasibility of production plans and amendments to them.

‘3. In the early versions of TMIS, producers have thsupply more
detailed data on programmes at an early stage of the pnoduction
cycle, i.e. on the P.B.E. for the Offers Meeting., This is being
improved by helping the producers with printouts of averages
for previous P.B.E.s.

4. Producers should be made more aware of the costs of the
alternatives which they’have to congider. This is not universally

' popular -with producers, some of whom feel that this will detract
from the quality of the programmes they produce (see also the

‘reactions to TMIS reported in Chapter 7).
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Changes for Servicing and Engineering Departments

1. Better data are available with which to make departmental plans.
These come from P.B.E.s submitted for thé annual plan and provide
servicing departments with their total load and with details of
what is requested on each P.B.E.

2. More effort is required in supplying data accurately énd on time.

3, As with production departments, these departments should.have a

| better idea of where their money is bei;g spenf both from their
departmental budgets and ffom charges to’programmes.’4

Changes for Programme Plauning

1. A large amount of tedious data handling will be done fo: them
by TMIS; . ' N
2. The data handling abilities of TMIS make possible the coordinated -
planning of the loads on many resources. Previousl& only a few
major resources could be plamned in this kay.
3 Programme Planning have lost part of their'previous role. Some
of the coordinating and information handling jobs in which Planning
acted as an infermediary between production and servicing: |

departments and Controllers have been taken over by TMIS.

The main advantageous changes resulting from the,iptroduction
of TMIS can be seen to come from the increased awareness of the
repercussions of deqigions made. If a producer makes decisions yhich
result in his overspending his budget for one programmelin'a series, hg'

soon knows how much he will have to cut back on the rest of the programmes.
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If a Channel Controller approves a special programme after production
schedules have teen drawn up, the affect of this decision on resource
loads and other programmes competing for those resources can ‘quickly be
shown., The disadvantages are that a certain amount of extra clerical
vork is involved and producers will have to spend time working on costs,
" which they might have.Spent on creétive programme production. The
latter is really an inevitable result of the BBC's financial position.

A similar computer-based MIS has been set up by NHK, the Japanese
broadcasting corporafion (64). This initially paid no attention to costs,
but then NﬁK has considerably more money than the BBC. Another
disadvantage which has been ascribed, by members of the Television
Service, to costing on production rather than on transmission, is that

. this reduces flexiﬁility for balancing the books. Since the books
referred to gave a hypothetical cos£ of transmission and bore little
relation to controlling what the Television Service actually spends this

'disadvantage seems of little consequence.

5.9 Comments on TMIS

.This section does not attempt to be a complete evaluation of TMIS.
If such an evaluation is possible it can only be carried out by Steering
Group and the Managing Director, who are the only ones in a position to see
its overall effect on the Television Service. A straightforward before-and-
after comparison will not show the full value of TMIS. TMIS is the
‘Melevision Service's response to a changing situation (the levelling off
of income while costs are increasing and the increasing complexity of the -
Television Service). As such, its total value can be judged only by

comparing the situation with TMIS to a hypothetical situation without TMIS.
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It is extremely unlikely that the total costing and cost recovery system
could be operated effectively without a computer. A manual version would
require a small army of clerical staff and would propogate far more errors
than TMIS, Whether the total costing and cost recovery system is worth-
vwhile can only be judged properly by senior management and then only in
the long term. The wéy in which the reserves, which were kept in the manual
system for various purposes, included expected overspending shows that the.
previous control system was under some étrain. Another level at which the
system can be evaluated is that of the users' satisfaction with it. The
questionnaire survey described in Chapter 7 goes some way towards this.
TMIS certainly appears to be a valuable addition to the Television Service.
If the facil;ties now offered by TMIS are compared with the aims of |
Offers Meetings (séction 5.1) it can be seen how TMIS could help with all
these aims apart from the second oné, concerning editorial control.
Whether TMIS is as valuable as it appears to be will depend on how it is
used in practice.

The TMIS project can be judged to some extent by the speed with which
. it reached its current position and the efforé expended in doing so. TMIS A
is probably unusual in that it started from scratch with the intention of
being an integrated information system (63) rather than developing from
the standard data procesging syétems (salaries, accounts etc). After
four‘years.it is only just getting into its full stride. However, it has
~had a number of obstacles which do justify the time scale., TMIS has had ‘
to develop in phase with a considerable overhaul of the Television
Service's management methods. In fact most of the holdups, where there

' AL

have been holdups, have been on the management side rather thah on the
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technical side of TMIS. The original estimates for the duration of
projects haye been considerably exceeded and some of this is due to
longer than expected systems time and programming time. However,
revised deadlines have generally been met, though at the expense of a
considerable amount of overtime on the part of the Project Team. Thus
technical systems have been held to deadlines in nearly all cases and
then often had to wait for the data they needed or for decisions on
how they should be used. |

At one meeting on TMIS it was stated by a manager (not a member
of the Team) that "...the idea is to get the document working and
decide responsibilitieé later". I do mot think that this fairly common
attitude represents any fundamental 6pposition to TMIS. It represents
rather an unfamiliarity with computers and printoqts and'g Qggire not B
to let them disrupt the day-to-day Qorking of the Television Service
before tﬁey can be understood and fitted in. The preparation for the -
use of printouts (i.e. deciding exact procedures for distribution and
use) is not as apparently urgent as getting the current programmes
transmitted and recorded. This does not mean that generai requirements
were not defined before the system was designed, but these requirements
. had not been thought through by the users as far as deciding operating
procedures. Also when the Television Service is in the state of flux
which it has been in for the last few years, it is not surprising that
some managers take the attitude "I will believe in it when I see it
‘happen". However, the implementation of TMIS could have been speeded up

by more preparation and commitment on the part of line managers in. general.
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The dilemma of the Project Team in this situation is a particularly
difficult one. They can see what appear to be obvious requirements to
them. If they implement the requirements they see, they can produce a
usable MIS quite quickly. Since the line managers on the Team are
experienced BBC staff such a systém would almost certainly be extpemely‘
useful. Hoﬁever the real value of an MIS depends on how well it is used,
so the potential users have to be convinced of its usefulness. The
correct balance has to be achieved between leading the user managers
and forcing them, which would certainly antagonise them and ruin the
value of the MIS. The Computer Project Team has been successfully leading
BBC Television duiing most of the Team's existence.

There was an increased interest in TMIS when official rulings were
made by senior management, such as the one declaring that total costing
would be used from 1st October, 1969. The management consultants speeded
up the implementation of TMIS'to some extent. Their main help lay more in
convincing senior managemént of the usefulness of TMIS rather than
convincing lower management. At the lower management levels there was
sometimes extreme scepticism about the cohsultants' suggestions.

‘ The Project Team put a lot of work into -commuhicating the ideas of
TMIS and involving managers, particularly the "Focal Points" (see 5.3).
The effectiveness of this is shown by the questionnaire.survey (chaRter e h
The communication from the QFocal Points™ to the rest of their deﬁartments
was not so good. This situation could be improved by more contact

between Project Team members and a wide cross~section of the Television
Service staff, but this would require an increase in the size of the Team
or a reduction in the pace of the project. There is clearly a need for

the spréading of knowledge about TMIS by those who have had frequent
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~ contacts with the Project Team. Although a monthly newsletter is
published by the Project Team and a copy sent to each department,
apparentlj only a few people in each department see it. Two editiomns of
"Total Costing, A Guide for Producers" have been widely circulated. These -
“have concentrated on costing and have oniy touched incidently on TMIS.
A simple descriptive guide to the workings of TMIS distributed widely
- throughout the Television Service would probably go a long way towards
removing the lack of widespread communication. Such a guide, using simple
straightforwérd language for description and cartoons for light reliéf,_
was produced for the first phase of the Television Enterprises system.

The organisational position, under an interdepartmental Steering‘
Group, and the interdepartmental nature of the Project Team have
- undoubtedly helpedrthe project. The only flaw in the interdepartmental
nature of the team is that it did not include a producer until nearly four
years after its start. The importance of producers in the BBC and the
fact that TMIS was supposed to be used by producers made this a fairly
serious flaw. Interdepartmental conflict has shown itself, and although
it does have its plgce it could have had serious effects on the TMIS
project.had that become deeply involved in such conflict. Some problems
of this nature were connected with the implementation of TMIS. For example,
there was concern in production departments that servicing departments
would make a profit at fhe production departments' expense through cost
recovefy.. Production departments were also concerned about having to
bear the costs arising from changes, .dictated by Programme.Planning in

reducing total costs. On the other hand doubts were expressed in Planning
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as to whether producers would control their costs even when given
information on them. As with many other problems associated with TMIS,

these can only be resolved by decisions made by managers.
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CHAPTER 6

The Pilot Model

This chapter describes a project in which a pilot modei of part of
the BBC MIS was designed and programmed for a small computer (a PDP-7)
with a visual display. The pilot model was given the name RAPs; standing
for Resource Allocation and Project Scheduling. The aims of the project
are described in section 6.1 and the development of RAPS in section 6.2.

. Sections 6,3 to 6.5 give the uses made of RAPS in demongtrations to
managers, tests on its éffectiveness for cost saving in the Television
Service and in ergonomic tests. Some background on the technical details
. of RAPS is given in section 6.6. Section 6.7 combares and contrasts RAPS
and the corresponding parts of TMIS. Section 6.8 draws some conclusions

on the RAPS project.

A full description of RAPS from the user's point of view is given in |

- Appendix A, This project was also reported in'(65).

6.1 The Aims of the RAPS Project

,

The aims for the pilot model fall into two categories: those
" concerned with the education and involvement of managers in the Television

Service and those concerned with the applicability of domputers to

' ‘management problems. In the first of these categories the aims of the RAPS

project were similar to those of the independent applications described
-in section 5.4. RAPS was intended to provide demonstrations for managere
at all levels, to educate them in the potential use of computers in the

Television Service and to involve the potential users in the design of

RAPS. In the second category of aims it was hoped to teet the applicability

N
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of a computer-driven visual display with a light-pen to certain
planmning problems in the Television Service. The problems considered
were those handled by Prograﬁme Planning in the planning of resource
loads. It was also hoped to identify and perhaps solve some of the

problems likely to be met by the full scale MIS.

6.2 The Development of RAPS

The idea of applying a computer with a visual display to the
Television Service's planning problems arcose while the Project Team
was producing an outline MIS in 1967. Around the same time, the Team -
came into contact with the Mana.gement Group in the Centre for Computiﬁg
and Automation at Imperial Collége, who were also interested in the
usefulness to managers of computer-driven visual aisplays. As a result
of this contact an outline specification was produced (by P. L. Cloot)
for a system based on a PDP-7 computer with a visual display at Imperial
College. . It was then agreed té set up a joint project to develop an
experimental system, mainly for demonstration purposes. A potential
user of such a system in Programme Planning was brought into the project.
A detailed specification was developed by this manager and myself with
help from members of the Project Team and: jointly supervised by P.L. Cloot
énd the Manager of the Computer Project Team. In this way the system was
designed to be as close as possible tq the real life sifuation, within
the limits of tﬁe equipment available. ?he system design was produced in
sections so that some programming could ﬁe carried out before the
specification was compléte. The order used wass-
l. Basic data specification (what details were requiréd on resources

and programmes). - ,
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2, Visual display format and manipulations using the display.

3. Printed output formats,

In spite of this planned development it was stil} necessary to do a

certain amount of re-programming of some sections. The changes in the

specification from the original outline to the final specification can be

briefly explained as follows:

1., The data entities handled by the system became more complex., More
details than was first thought were required to specify both resources
and projects.

2. The facilities offered fy RAPS becamé less complex., This was partly
because the final specification had more fixed detail and did not
need to cope with such variable situations, e.g. fixed instead ofv
variable time scales.

3. Printed reports for circulation were added because a full scale system
could not rely on visual displays to communicate with.all the managers
involved.

‘4. A secfion to calculate the costs of the resource loads was added to
correspond to the BBC's costing system. All the costing was in fact
based on the "above the line" costs. (See section 5.1).

The final users' specification for RAPS is gi%en in Appendix A and the

. detailed program specification in reference (57).

The data to be used for the demonstrations were provided by Programme

" Planning. The data on programmes were taken from current P.B.E.s and the

resource data were based on Planning's current work. These data were

obtained quite quickly from within Plapning. This is in contrast with

the amount of effort?gnterdepartmedta; discussion needed to agree resource

capacities for TMIS. Oné change in the system, as describeq in Appendix A,
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had to be made as a result of the use of this live data. The loads on
the resources were greater than the total capacities in many weeks (8
out of 13 weeks for Desigp) and the system spent.a lot of time printing
out multiple overload messages. A message switch was added so that by
typing OFF while RAPS was in the P state (see Appendix A) these messages
. could be switched off. If ON was then typed all the4résources were
. checked for overloads, apbropriate messages were typed and the system
then behaved as described in Appendix A, This shows the importance of
checking the system with live data.

The project lasted approximately 12% months from the 'sending of
the initial outline specification to fhe Project Team, to the first
demonstration of RAPS to senior managers. During this time I spent about
1% months of working time on the systems analysis and design of RAPS
and about 6 months on the programming and documentation. The total man-v
months expended on systems analysis and design was much larger when the
contributions from Programme Planning and the Project Team are added on.
| The total was approximately 6 man-months. The total time span of the
project could have been reduced if a larger, more reliable computer had

been available (see also 6.4).

6.3 Demonstrations of RAPS to BBC Managers ,

Demonstration of RAPS were given to BBC managers b& the manager

" involved in its design. The fact that the demonstrations were presented by
someone with whom the managers were used to workihg, and who could express
the problems in familiar terms was important in communicating the ideas

: behind.RAPS. These demonstrations were presented to members of almost

all lévels of management within the BBC. Five demonstrations were given to

a total of approximately 90 managers, ranging from producers and planning
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assistants to the Director General of the BBC. The demonstrations
aroused considerable intgrest at a time when the TMIS project was in aﬁ
early stage of development and had no working programs to demonstrate.
The spread of interesf.could be seen in the way in which an initial pair
of demonstrations for about 30 people had to be expanded in order to
allow everyone who so wished to attend.
qut of the facilities available in RAPS were demonstrated and the
methods for the solution of several typical planning problems were shown.
~The,demonstrations showed;-
1. The altering of a programme's resource ;equirements.
2. The replacement of one programme by énother.
- 3. The investigation of peaks of resource usége and their smoéthing
by re-scheduling programmes.
4. 'The effects on extermal costs of. changing resource.capacities or
changing unit costs. |
5. The insertion of a new programme into the best week from.a .
résource.usage point of view.
Some of these problems were ones which had actually occurred a few months
previously. Thesé drew both appreciative comments and comments on aspects
of the problems with which the computer could not deal! €.8s A |
"temperamental produéer's refusing to change the production week of his
programme. The managér giving the demonstration estima{ed that the
operations he had carried out ;n 20 minutes with RAPS would have taken about
40 working hours in the manuallsystem.
The demonstratiéns helped considerably in showing managers both the

advantages and the limitations of a computer system. Tﬁe interest generated
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by the demonstrations was apparent in later contacts befween members of the
Project Team and fhose who had attended., This was particularly noted by the
Project Team Manager intéontacts with senior managers. This interest

seemed to help the TMIS project at the time of_the demonstrations. Also,

" the questionnaire survey, carried out nearly ﬁwo years later, offered

" further evidénce that these demonstratioqs.helped in improving attitudes

to the use of computers in the Television Service (section 7.7);

6.4 The Effectiveness of RAPS for Cost Saving

A test was carried 6ut, by the manager involved in the design of
RAPS and myself, to see what savings could be made in external resource
costs (the costs displayed to tﬁe right of the histograms in Figure 3
Appendix A) usinéjRAPS. These would be'effectively sav%pgs in marginal
costs for the Television Service. Data from actual programﬁes were used
to set up a situation in which the resource load was above the internal
capacity in some weeks and below it in others for Design, Costume and
‘ Make-up. Initially, Constructién was above the internal capacity and
Shooting well below the internal capacity.in all weeks. Thus only

Design, Costume and Make-up contributed to changes in cost when programmes

were re~scheduled. RAPS was altered to display the costs in units of £100

as a preliminary test had shown that units of £1000 did not give sufficient

sensitivity to changes in production week for a single programme.

. A new proéramme was édded with a total resource cost of £3,500
| célculated at'the external cost rates. Of this cost £700 was for Design,
Costume arid Make-up. The production week of this additional prograﬁme was
altered and the total resource costs were noted for each alternative

préduction week., The variation in the sum of the costs of Design,
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Costume and Make-up covered a range of£200 in a total of'approximately_
£17,000. Additional film load was added to a "project", which listed
contingency reser&es of resources, so that the histogram for Shooting
was above the internal capacity in some weeks, farying t@gﬂproduction
week of an existing programme, with a resource cost of £6,600, gave.
total costs. covering a range of £1900 in approximately £88,000 for the
four resources (not including Construction).

This test showed that, in the situation considered, savings of
1 to 2% of external res&urce costs could be obtained by re-scheduling one
programme. Thus the average difference between random placing of a
programme and optimum placing would be about éito 1% (approximately
£1000 for the resources considered). (This assumes a symmetrical
distribution of costs between the best and the worst.) The addition of
one programme to a calculated .schedule would give better than random
results in the manual system. If several were added at short notice,
the uncertainty about resource loads would tend to produce a result
approaching that of random placing. Thus if several programmes have to
be added after the resource loads have been calculated (as often happens)
the above figures give a rough idea of how much could be saved using a
system such as RAPs; "This argument only épplies strictly when the resource .
load is distributed .about the internal capacity as described above. Since
with live data the intermal capacity was exceeded in nearly all weeks for
all resources such savings could not be made directly. However, in
practice the quality of work bought or hired decreases as the hiring load
increases, i.e. the best people are hired first. This could be represented

by an external cost which increases with the load on the resource, i.e. the
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cost of obtaining one unit of good quality increases as the load
increases. Then cost savings could be shown for any level of load
above the internal capacity. Any costs saved by re-scheduling with a
full scale system will depend on the actual loads and capacities and
how costs and qualities vary with increasing loads. Therefore this
test with RAPS can only give an order of magnitude for the costs which
could be saved. However, the manager involved considered that useful
. savings could be 'made with such a system. The saving of plaming

assistants' time on jobs that need to be done could be considerable as

indicated in 6.3.

6.5 The Ease of Use of RAPS

This study concentrated on the interfade between the computer and
the user and was carried out by P. R. Wilkins (58). Its aims were to
assess the difficulties a user might have with the system and to make
reéommendations as to how these difficultieé might be removed or redﬁced.
The five subjects used in‘this study were post-éraduate gtudents of
computing science but they were not experienced in the use of visual
displays. The results obtained should be appiicable, in terms of
operational difficulties, to most users of suéh a system. The major
difficulty with most managers would be in persuading them to use it in
the first place, rather than the difficultieé they would have in using it.

Although most of the user errors which were observed would tend to
| die away as the user became more experienced with the system, there are A
number of ways in which the system could be improved to reduce these
errors. The main éhange, aimed at'simplifying operations for the user,

could be handled in two ways. One way would 5e to transfer the input of
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instructions from the teletype to the light pen wherever pogsible., In
order to display sufficient information for this alternative to work, the
display would hav; to be "paged". That is, different displays or pages of
information, e.g. histograms or lists of light buttons, would be available
and the different pages would be called up using light buttons. This
would enable alterations to resource data to be'made in the same way as
alterations to project data aﬁd would enable switching between the states
of RAPS without using the teletype. This assumes that a nou-typing
manager would use the system personally. Altermatively, all instructions
Vcould be entered via the teletype and the manager would héve a typist as an
agsistant in using the sysfem. (This approach was taken for the
demonstrations described in section 6.3). The compromiseAbetween maximising
the amount and the clarity of the 'information displayed may have favoured
the amount over'the clarity in RAPS, Thé closeness, and even overlap
occasionally, of the histograms didlcause some complaints. Again the
clarity can be improved by paging the information displayed or, if the
application warrants the expense, by dividing the information up between

several display screens.

6.6 Technical Details of RAPS

A brief background to the téchnical details is given here and a .
detailed program specification is given in reference (57).

The system was implemented on a PDP-7 computer with a 340 CRT display,
a 370 light pen, an ASR 33 teetype, a paper tape reader and punch. The
PDP-7 had a core store of 8K 18 ‘bit words. 255 words. were used fo; the
resource file, 2150 for the project file, 1455 for the display file and

the rest for program.' The program was coded entirely in assembly language
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without using any standard subroutines other than those to generate
characters on the visual display. This was done because of the small
core store and absence of any backing store such as magnetic tape or )
disk., Fortran II was available on the PDP-7 but was not used for a
number of reasons, Firstly, the Fortran Object Time éystem (standard:
routines which had to be included) occupied'a quarter of the core store,
leaving only 6K words for RAPS and its data. Secondly, the Fortran
compiler would generate less efficient code (i.e. occupying more core
store) than I would using assembly language. Finally, some assembly
programming would have to be done in any case, both to drive the visual
display and to pack the data in as small a space as possible. RAPS was
only just fitted in by reducing the number of projects it could deél with
" from the requested 120 down to 113. |

The program was made as modular as possible with the idea of making
it easier to alter and easier to program in the first place. However, the
need for efficiency in store utilisation meant that it had to be adapted
as closely as possible to the particular BBC requirements for the.
_ demonstrations. Thus altering the number of resources.dealt with or the
time period considered would inyolve quite a lot of programming. Altering
the structure of the resource or project fecords would require the rewriting
of virtually the whole programme. The formats of the printouts or the
display, or the costing algorithm could be changed fairly easily. The
emphasis on.compactness has also been at the expense of speed of running
and safety. The speed of running is not of great importance as RAPS can
carry out ﬁost'of the operations which it is called upon to do before the

‘user can think of the next. Although RAPS is not completely foql-probf it
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will spot or prevent most errors} e.g. error messages are given for
invalid data and some conflicting-actions are prevented by turning off

the light-pen at appropriate times. In its role as a demonstration model,

. the few loopholes are of little importance since the demonstrations are

worked out in advance and rehearsed. In a full scale system these loopholes

would have to be plugged.

6.7 RAPS and TMIS

. In modelling TMIS, RAPS covers the Programme, Facility and Loading’
Files, but contains much less detail than TMIS. Its use corresponds
mainly to the use of Loading File printouts for smoothing the loads on

resources. Thus displays of histograms have been replaced by lines of

figures on printed reports. The planning carried out with the Loading

File occurs from 18 to 3 months before production. Therefore there is

time to consider a number of alternatives using a batch processing system
with overnight turnaround (i.e. reports requested one day are available

the following morning). It is not possible to .consider as many alternatives
as with a visual displgy system, but Qitﬁ some preliminary scheduling, done

with old printouts before the computer is used for a new load, many more

" alternatives can be considered than in the manual system, when a new

programme is added. The resource load smoothing systeﬁ within TMIS is
considerably cheaper than a visual display system would‘have been. .At the
time at which the ﬁoading File was implemented thére was neither hardware
nor software available for running a visual display from an ICL 1900. The
BBC would have had to buy an extra computer and invest a ldt of time and
effort in'develqping sophisticated software'or else wait unti; the

manufacturer produced them. In either case, the first task would be to
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set up a file of suitable data. This could be done in a batch-
processing system. The use of a visual display for the short term
scheduling of reéources (i.e. in the last two or_three months before
production) is still under consideration, |
Although no visual display has been used in TMIS so far, RAPS
has made some contributions. The representation of programme resource
usage, varying over time, aé totals and "spread" percentages (Appendix A,
gection 5.1) which I developed for BAPS is used in TMIS. The only
difference is that TMIS holds one list of spreéds for all resources
instead of a list for each resource as in RAPS. This reduces the total
gtorage space needed for spreads. The Overload Factors Report (Appendix
A, Figure 4) is used almost upchanged in TMIS. Didcussions on the
specification for TMIS were going on while the specification of RAPS Qas
being developed./ The ideas develbped in RAPS helped to clarify some'

- of those used in TMIS,

6.8 Conclusions

RAPS has proved useful both in involving managers in the BBC
. Computer Project and in developing ideas for TMIS. It shows both the
general usefulness of such pilot models and fhe.dangers inhereﬁt in them,
Some of the major difficultieé with TMIS could not be shown by a pilot
model such as this, e.g. the work required to agree and ﬁollect operational
data for the full scale system. The BBC = Imperial College link in this
project has bcen fruitful}both for providibg ideas for the Project Team
and for providing real life problems for the Management Group.

A system such as RAPS would be more useful where ; smaller number of

‘projects, with resource requirements varying with time, héd to be soheduled
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at fairly short notice. The human pattern matching.ability could then be
put to greater use in fitting project resource profiles to resources

available.
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CHAPTER 7

The User Survey

This chapter describes a questionnaire survey which was carried out
among managers in the BBC Television’Service. It was concerned mainly
‘with the computer-based MIé described in chapter 5.

The a;ms of the survey are given in section 7.1 2nd its design in
section 7.2.. The implementation of the survey is desdribed in sectionsg
7.3 and T.4. Section 7.5 describes the.analysis methods used. The.
results are discussed in detail in sections 7.6 to 7.10 and summarised

in section 7.11.

7+1 The Aims of the User Survey

As mentioned above (section 4.1.6) there are two levels (at least)
at which an ﬁIS can be evaluated. The overall performance can only be
evaluated at the managing director level, if at all. The users! satisfaction
with the system, which is one expression of their attitude to the system,
can be measured at lower manaéement levels, This measurement was one of
the aims of the sﬁrvey. It was also intended to identify, where possible,
what influences had affected their attitudes. In this survey the.main
interest was in influences which can be controlled by those designing and
implementing an MIS. = Others had to be measuréd in case they masked the
effect of controllable influences. |

Ideally one would like to measure an attitude on a single favourable/
unfavourable scale éo that influences can be compared with a single score

~on this scale. . However, attitudes are not such simple things and are not
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80 easily measured. This survey was not intended to show the detailed ;

structure of attitudes to TMIS in the Television Service. It measured~

. attitude and satisfaction in terms of how the respondent saw the use of

computers affecting:-
(1) the amount and quality of work‘done by the respondent
(2) the interest of the re9pondent'§ job |
(3) the centralisatioﬁ of authority in the Television Service
(4) the freedom of the respondent's department
(5) the Television Service as a whole.

The first two of these are obvious measures of a user's satisfaction

with an MIS., The third is one which is often associated with the use of

 computers (e.g. (23)) and it may form part of the user's attitude to TMIS.

The fourth is closely associated with the third and was considered
relevant as a result of comments, made in the BBG, on changes in the
freedom of production departments.and %he control of requests from
producers to servicing departments by Programme Planning. The fifth
measure attempted to elicit an overall feeling for or against the use of
computers in the Television Service. |

The two most commonly quoted inf}uénces which may produce more
favourable attitudes are education on the MIS project and involvement with
it (as mentioned in sections 4.2.2. and 4.2.7, also (12), (15), (27)).
Therefére, the.survey investigated the contact of the respondent with TMIS,
the Project Team and the management consultants, and his opinion of the
information he had received on TMIS and the managemenﬁ changes,.

Attitudes to computers can also depend on a number of less controllable

variables (12, pp. 120-138). Such variables are age, sex, level of
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qualifications and previous experience of computers., These variables '

- were recorded where possible in this survey. Previous work (14) has
related attitudes to cqmputer—based MIS to the "cosmopolitan/local"
classification of Gouldner (37). Some of the indicators of cosmépolitanism
(formgl qualifications, number of previous jobs and ﬁembership of
proféssionai organiéations)'were recorded to see if they could be related

~to attitudes to TMIS,

T2 The Design of the Survey

The first problem to consider in designing such a survey is whaf
form it should take. The three altefnatives are interviews, questionnaifes .
énd direct observation. Of these, the third imposes the researcher's ideas
on the subjects least. This is because questionnaires and interviews
collect data only within a comﬁaratively rigid framework implicit in the
questions, while observation does not havé such a rigid framework. However,
the observer's beliefs about what is relevant can affect, to a lesser
extent, what he observes and records. The drawback to obsefvation is
that some situations of interest to the observer.may never arise in
practice. The observer can collect no data on these situafions. Obserjation:l
usually involves least disturbance to the subject and certainly takes up
his time the least. It is particularly useful in the early stages of a
study when insufficient is known to set up the framework of questions for
interviews or questionnaires. Unstructured interviews or discussions aré
similar to observation in that they have almost no framework decided in
advance., The data collected depends as much on what the subject considers
is relevant as what the researcher wishes to collect. Observation and -
discussion were uéed'in coliecting.some of the‘material for Chapter 5 an@

\
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in developing the initial ideas for the survey described in this chapter.
‘ In order to collect information on specific ideas, which may not come to’
the surface in thé normal course of events, one of the first two methods
must be employed. The choice between the two is‘influenced both by the
aims of the research and by practical considerations (59, p.30), (60).
Questionnaires are less expensive and can be widely distributed in a sh&rt
time thus alléwing the survey to cover more people. They require less
skill to administer and collect data more ﬁnifopmly if adequately designed
and tested. In an interview the responses obtained may be influenced by
the tone of voice in which the questions are asked or by the way in which
questions'are explained., Since it is difficult to maintain the same tone
of voice and the same wording of explanations from interview to interview
* (unless one is a skilled interviewer), the results obtained are less
uniform than with a questionnaire. Using a gquestionnaire, all the subjects
receive exactly the same questions. Their‘disadvantéges are that they are
less flexible and generally cannot investigate a subject to the same depth
>as interviews., However, interviews require much more of the re3pondent;a
time to reach this depth, . |

The questionnaire method was chosen for this survey mainly.for
practical reésons. When the idea of interviewing managers involved in the
January/March experiment (section 5.5.) was originaliy suggesfﬁdit was
considered inadvisable in the Television Service. This was because there
had been numerous interviews in the recent past from the Project Team, the
management consultants and the O. & M. department of the BBC. A
" questionnaire survey, whic¢h would'take up less of the managers® time, h

was later agreed to.l The problem of minimising the disturbance to the
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Television Service was an important consideration throughout this survey.
The use of questionnaires also reduced any effect of my lack of experiehce
in conducting surveys. The questionnaire could be designed and checked
before it was administereé. With an interview this would oﬁly‘be

possible in part.

The quéstionnaire used is given in Appendix B. The first section
of the questionnaire is concerned with attitudes to the use of computers
in the Television Service and controllable influences. The second section
is .concerned with background and uncontrollable influences. The'third |
section isvconcerned with data for subdividing the responses within the
Television Service and with some of the variables measuring
cosmopolitanism._ _

It was realised that there is a general dislike of filling in printed
forms in the BBC. This was evident when infut documents for TMIS were
.introduced. Thus every effort was made to make the questionnaire
‘acceptable to BBC staff, in order to get a reasonable response rate. The
majority of questions are in closed form (answers given for the
respondent to choose between) in order to minimise the time required to-
complete the questionnaire. The number of questions was kept as low as
possible. Some possibly intrusive questions (e.g. sex and age) were
omit;ed because it was thought that these would antagonise a significant
number of the recipients of the questionnaire. Questions concerning'the
Television Service come first in the hope of gaining the respondent's
interest. Personal détai;s were left to the end in the hope of getting.
lpartially completed questionnaires from those who were not prepared .to

give personal details. Several partially completed quéstionnaires were
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. " received. The questions on the effects of computers were phrased in
general terms to obtain general attitudes rather than specific information.
Also, since TMIS was still in its first year of implementation, the
respondents did not have é lot of experience with TMIS. Some open-ended
gquestions were included fo allow those who so wished to comment more
widely. The questionnaire was tried out first on members of the Project

Team and then in a pilot survey before the full écale surveys

7.3 The Pilot Survey

The pilot survey was carried out in'the two depariments involved
in the January/March experiment. A list of i5 redipients, inecluding the
Head of Department and the Organiser, was produced by the Organiser in
each department. These lists‘were deliberately biased towards those who
were likely to reply but not bowards those who were likely to comment
favourably on TMIS. The questionnaires were distributed in March 1969
and 12 were returned in the following three weeks. A reminder was then
"gent out and S more completed questionnaires were returned. (For
comments on the response rate see section 7.6). In the pilot survey the
questionnairés went out under a covering letter from myself.

As a result of the responses to the pilot survey a number of
alterations were made to the questionnaire. (All question numbers refer
to the final version of the questionnaire as-in Appendix B.) An extra
option was added to each of thé two questions on explanatory information:
"Have received none" in questions 10 and 15. It had not been realised
how many people had not received any explanatory information. Question 18
wag added to clarify apparent discrepancies between answers to questions

17 and 19 and to check what the respondents understood by centralisation.

¢
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Question 30 was added to help identify any attitude-changing process

-aggociated with the introduction of TMIS.,

Ted The Full Scale Survey

The full scale survey was carried out during the period July to
September i970. This wag less than one year after the full scale
implementation of the first phase.of TMIS in October, 1969 (see section
5.6).‘ Thus thé results of this survey represent opinions ﬁeld in what
are still the early stages of the project as far as the users are
 concerned. While it is true that the users' attitudes to the system
may change as it is adépted even more closely to their needs and as they
come to know it better, it is a truism that first impressions count for
a great deal. '

A 1list of 577 recipients, with their office addresses, was obtained
‘fpom the persomnel depariment of the BBC so that the questionnaire could
be addressed personally to the recipients.. The sample included 296
members of production departments (see Figure 5.1) ranging from assistant
producers to Heads of Departments and including all Organisers in those
departments covered. The two departments used.in the pilot survey'wéré.not,
included in the full scale sufvey. Also included were 14 members of
Programme Planning. The sample inc}uded 161 members of servicing
departments, ranging from cameramen, sénior ﬁake-up supérvisors and
designers to Heads of Departments. The femaining 120 in the survey were in
engineering departments. These were senior engineers, technical managers,
admin;strativa assistants and Heads of engineering départments. The
sample included a large proportion of production department staff |
. because the first phasé of TMIS was intended gainiy for thé benefit of

production departmenfs. Approximately two-thirds of all producers,
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assgistant producers and editors were included in the survey, together
. with nearly all hgads and administrative managérs in production departments.
Approximately 80% of those in servicing depaftments vere in fosts wﬁich were
graded on the BBC's management scale, i.e. were classed as managers. All
those in gther departments were on this management écale.
The quéstionnaires were numbered“so that reminders could be limited
to those who had not returned questionnaires aﬁd sb that the response
could be tested for response bias (59, PP, 34-35). The questionnaire was
accompanied by a covering letter from tﬁe'Director of Programmes, as
. shown in Appendix B, to show that the survey had official approval. The
stamped addressed envelope, énclosed with the questionnaire, was .
addressed to Imperi;l College to emphasise the fact that individual
responses would not be available to senior management in the Televisi&n
Service.
230'éompleted'questionnaires were returned in the two months
following their distribﬁtion. A ghort hemo was distributed as a reminder
.at the beginning of,Séptember and a further 42 questionnaires were
received during the following three weeks. 268 questionnaires were usable

for the analysis described below.

7.5 Methods of Analysis of the Results

The reponses to the survey were coded and transferred to punched
cards. A program was written in Fortran IV for a CDC 6600 computer, to
analyse the responses. The program wquld carry out, on request,
tabulations, two vdariable cross-tabulatiﬁns and three variable tabulations

(62, p 208 and pp. 211-217) for ‘'any of the responses.
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The chi-squared test for significance was used on the cross-tabulations

(61, pp.212-221). This test was used because the variables measured by the

questions in this survey are measured on nominallscales or ordinal séales.
Also the chi-squared test is applicable in all sizes of cross-tabulation,
e.g8s 2 by 2, 2 by 4 and 4 by 4. Tq measure the strength of relationships
between variables, Goodman and Kruskal's tau (T) was used. This was chosen:
becaﬁse “T" can take all values between O and 1 for all sizes of cross-
tabulations and it has a clear meaning in all cases (61, pp. 232-234).

The choice of measure of a relationship's strength is to a large extent
arbitrary, as long as the same measure is used in comparing all relation-
ships. Wherever significant relationships are referred to in this.chapter,
the 5% level of sighificanqe'is meant, unless otherwise indicated, as is
the usual practice (61, pp. 122-125),.

- Cross;tabulations using the range of responses possible on the
questionnaire were usually found to have too few cases per cell for the
chi-squared test to be applicable. Tﬁus in'most of the cross-tabulations
considered below, this range Qas reduced by combining the responses into

a smaller number of groups; For example, in cross tabulations involving
question 20 threeféroups of responses were used: extremely beéneficial and
sligﬁtly beneficial, no effect and mixed effecfs, slightly adverse and

extremely adverse. The responses to the questions on the supply of data

. .to TMiS, the use of printouts and discussions with members of the Project -

Team were put into two groups: some, none. Those giving no answer or

fesponding "Don't know" were not included in cross tabulations referred to,

. -unless otherwise stated. This was done because the main interest of this

survey is iﬁ the direction of attitudes (favourable or unfavourable) and

possible influences on this direction.
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For thé sake of brevity in the following sections, questions are
referred to as Q19, Q20 et;. instead of question 19, question 20, etc.
Responses indicatiﬁg the uséfulness of the computer, good effects caused
by the computer and satisfaction with information'received are refefred to

ag positive responses.

7.6 Response Rate and Response'B@as
The overall reSponse‘rate of 47% is lower than éne would have hoped

to get but it is not as low as might have been fea;éd. Oppenheim (59, P 54)
gives a range of response rates of 40% to 60% to be expected from those
with no special interest in the survey and up to 80% from those gpecially
interested. Sellitz et al (60) give a range éf 10% to 50% to be expected
'from a random sample of the population. One would expect the redipients of
this questionnaire to be a specially interested group even if they were not
" directly involved with TMIS. However, 6 out ofA23 replies to the reminder
indicated that the recipients had not completed the questionnaire because
"they thought either they knew too little about the subject or it was not
- relevant to their jobs. 10 replies indicated that the people concerned
had not receivéd the questionnaire, because they were on holiday, on
location or had even left the BBC.‘ These reasons are probably not sufficient’
~ to account for all the failures to return the questionngires. It was
suggested, by a member of the BBC staff, that some peopie in the BBC'
' thought that any criticism by them of a project initiated and supported by
senior management such as TMIS, would be entered as a "black mark" on their
.record. If this is true of many people, the results of this survey, in |
terms of the proportions expressing particular views, will be considerably

. biased. The number of replies received which are critical of TMIS shows

'

7



that this is not universally true but a bias could exist.

The response was examined for possible bias in a number of ways.

The response rate was not uniform across all departments of the Television
Service. The numbers in'individual departments were too small to show
anything definite at that level but the divisién into production,

servicing and engineering departments did show significant differences in
response rate. The response.rates for production and servicing departments
‘were almost the same'af 44% and 45%.respective1y but for engineefing
departments the response rate was 57%. Perhaps'the more numerate
engineers.were less reluctant to fill in forms. or perhaps, because TMIS

had affected them less, there were less engineers wishing to critise TMIS.
A comparison of the'respoﬁses to Q20 (on the effect of the use of

computers og the Television Service) in the different types of departmeﬁt
showed that engineers gave more.positive responses but the difference

was not statistically significant. This also suggests that the results of
the survey may be biased id'the,favourablyfinclined-towards-computgrs
direction. The relationship involving the response rate and the sex of

the respondent {obtainable because the questionnaires were numbered) was
the opposite to that involving the response rate and the type of department.
- The response rafe from fémales was significantly lower, while feméles kave
more positive responses than males, but not significanfly‘more positivé
responses., “

In a further attempt to estimate any response bias, the responses
were divided up according to the time between the distribution of the
questionnaire and its return. There.were three groups: those returneé in
the first month, thoée returned in the sgcond month and those returned in

the third month., The last group consisted of the questionnaires returned
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after the reminder had been distributed. Thé responses to all the
questiong which feature‘in the relationships described below were cross-
tabulated with the month in which the questionnaire was returned. The'
only two significant correlations found were wifh the department of the
respondent and discussions with the Project Team (Q13). The correlation
with Q13 was quite weak (T-= 0.02). The responses in the second and

third months contained a smaller proportion of peoﬁle who had had
discussions with the Project Team. The relationship between month of

return and department is shown in Figure Tele

Department Month questionnaire returned
1 2 3,
Production 50% 66% 29%
(98) (19) (12)
Servicing 21% 2% 52%
(40) (6) (22)
Engineering 29% 14% 19%
(57) (4) (8)
T a= 0.04
Figure 7.1

It can be seen tﬁat servicing departments responded significantly better
to the reminder. This does not offer any evidence for-a bias in the
responses received beéause servicing departments gave very similar
proportions of positive responses to production departments.

Although no other relationships, with time of retuin, significant at
the 5% level were found, there was a slightlyvlower proportion of positive .
responses among those who rqturned questionnaires in the second and third

'
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months. It has been shown that the distribution of opinions among
nonresponders is more similar to that among late responders than to
that among early responders (59, p.34).' Therefore one can obtain-a
more reliable estimate of the distribution of opinions amoné the whole
sample in the survey by assuming that the distribution among non-
responders ' is the same as for réséonsés returned in the third month,
An example of the results of thié procedure, using Q20, is shown in

Fiéure Te2.

Effect of the use of computers ‘ Whole "Questionmaires
Sample Returned

Beneficial effect R - 5a4% '

No effect or mixed effects 18.5% 18.5%

Adversé effect ' 11% 10.5%

Don't knoé/no answer 24.5% 17%

Figure 7.2

It can be seen that the difference lies in a smaller proportion of
" positive responses and a higher prqportion of those who could'give no .
definite answer in the whole sample. Also, it was found that a smaller
proportion of those who returned'questionnaires in the  third month had any
direct contact with TMIS. Both these last two findings'support the idea
that failure to return the questionnaire was due to lack of contact with
TMIS or lack of knowledge rath;r than fear of expressing critical views.
Pive of the relationships discussed in section 7.7 were examined in
responées returned in the third monﬁh;. The relationships were all in fhe
samé direction as those fouﬁd using all the questionn;ires.. They‘we;e%not

| . ! 5
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statistically significant because of the smaller nuﬁbers involved.
Thus it seems that although the responses to this survey are
slightly biased in terms of the proportions giving particular responses,

the relationships found are still valid,

T.7 Attitudes to the Use of Computers

As exﬁlained in section 7.1 this survey is concerned with the
respondents' attitudes to computers in terms of their perceptions of
how the use of éomputers affects their jobs and fhe Television Service.
It is not suggested that the responses recorded describe the respondent's
attitude in full nor that any one of the questions is a reliable measure
of any distinct element of the respondent's personality. However, the
qﬁestions do correspond to common reactions to the use of computers, e.g.
"This system is causing me a lot of unnecessary work" or, "The system‘is
taking away authority over certain matters from department x and giving it

to department y". These reactions usually imply approval or disapproval

. and may be manifestations of a particular attitude to computers. The

responses to the questions in this survey show relationships which would
be exﬁected if respondents did have a general attitude for or against .
computers. | ‘

It can be seen from the responses (tabulated in Appendix C) that
the majority of the respondents see the use of computefs having either
good or mixed effects in some areas and iittle effect in others. The
majority have had some contact with TMIS on which to base their ogihiéne.
The only question to which a majority of negative responses was given,

was that on explanatory information about TMIS (Q15). The responses
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to Q15 do show some inconsistency. :9 respondents who attended
Involvement Meetings and 37 who had had discussions with members of
the Project Team.indicated that they had receivgd no explanatory
information on TMIS. It may be that some respondents restricted their
interpretation of "explanatory information" to documents.

In examining attitudes in more detail, Q20, on the effect of the
use of computers on the Television Service, was taken as the initial
estimate of the respondent's attitude to computers in the Television
Service. The responses to six other questions, which might represent
other facets of this attitude or influences on the attitude, were cross-
tabulated with the responses to Q20. The six questions.were Q6 (the »
usefulness of the computer in previous work), Q8 (the usefulness of
new work caused by the computer), Q9 (the éffect of the computer on’
job interest), Q17 (the centralising effect of the use of the computer),
Q18 (the direction of authority transfer) and Q19 (the freedom of
the respondent's department), Significant relétionships were found in -
all six cases. A typical example is given in Figure 7.3. Respouses to
Q6 and Q8 were positively related to fhose to @20, i.e., those who said
that the computer was useful to them were more likely to say that the

use of a computer would have a good effect on the Television Service.

Effect of the use of computers Freedom of respondent's department
on the Television Service - s
‘ . Less Unchanged Greater
Adverse 30% 9% - A%
- (17) (9 (2)
, None or Mixed 34% 21% 6%
(19) (20) (3) .
Beneficial 3656 69% 91%
- (20) (66) (48)
T == 0008

. Pigure 7.3
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with Q17 and Q20 it was found that decentralisation and beneficial
effects on the Television Service tended to be associated. The responses
to Q18 were grouped so that categories 1, 3 and:5‘(see Appendix C) formed
one, decentralising, group and categories 2, 4,6 and 7 formed a second,
centralising, group. This grouping was used for all cross-tabulations
where significant relationships were found. The individual categories
contained too few responses. The decentralising group were much more
likely to think that the effects of the use of computers would be
beneficial to the Television Service (see Figure 7.4). This relationship
was the strongest one invélving Q20. Those who thought that their

department would have more

Effect of the use of computers Direction of authority transfer
on the Television Service

Centraliéing Decentralising

!

Adverse ' 24% ' 5% -
(9) (2)

None or Mixed 42% %%
(16) (1)

Beneficial 34% ‘ 93%

(13) (37)

T am 0037

Figure 7.4
freedom to make decisions (Ql9) were more likely to think that the user.‘
of computers would have a beneficial effect. .
These six sets of responses,rwhich were related to Q20, were then
crosg~-tabulated with bne another. In all bﬁt two cases, significant
relationships were found. Figure 7.5 gives the value of T in each

case. The cross-tabulations of Q6 and Ql7, and Q8 and Ql9 showed a slight
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but non-significant relationship in the expected direction.

Q8 Q9 Q7 : Q18 Q19 Q20
Q6 0.14. 0.04 (0.02) 0.19 0.03 0.10
Q8 0.04 0.04 | 0.20 . (0.02) | o.oe-
Q9 o.of 0.23 - 0.05 0.03
ar | | \ .‘ 0.61 0,25 0.03
Q18 | 0430 0.37
Q19 o 0.08

Figure 7.5

In all cases, good effects on the respondent's job, greater freedom for the
respondent's department and debentralisation tended to be associated with
one another. The values of T for cross-tabulations involving Q18 are
higher than the rest paftly as a result of the strength of the relationships
and partly as a result of the effect on T° of having a 2-by-3 cross-
tabulation instead of 3-by-3. The streﬁgth of the relationships is due to
the fact that none of the respondents who gave answers to Q18 indica£ing

decentralisation, thought that the new work caused by the computer was a

yaste of time or that the use of a computer made their job less interesting.

The fact that the responses to- these seven questions were all
related to one anothep (with the»fwo exceptions mentioned) suggests that
each is partially measuring a general attitude to the use of computers:
iin the Television Service. Further evidence for this general attitude is

given by cross-tabulations of the seven questions with Q30 (change in
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attitude to computers as a result of contact with TMIS) and with Q29
(effect of the use of computers on society). All seven questions were
significantly related to Q30, while none of the'possible influences,
" investigated by other questions, was related to Q30. Positi%e responses
to the seven questions (i.e. good effects and deceﬁtralisatioq) were
associated with improved opinions on computers. Improved opinions
wore most closely associated with good effects on the respondent's job
(Q6 and Q8.) Q6, Q17, Q19 and Q20 were all significantly related to Q29,
and Q8 was related to Q29 at the 10% level of significance. Q20 was
more closely related to. Q29 than to any other question apart from Ql8.
Therefore, the respondentfs attitude to computers in the Television
Service is fairly closely related to his attitude to computers outside.
the Television Service. ~

Thus it appears that most respondents do have a general attitude to
the use of computefs which is associated with the effect of computers on
their own job, tﬁeir department, the Television Service and society as
a whole,

In Q21 a wide variety of reasons were given for the responses to
" Q20. The elements of these reasons are listed in Appendix C. A lot
of the responses included sevefal of these elements, sqmetimes from more
than dne of the categories into which they are divided -in Appendix C.
Qualifications and warnings of possible bad effects were given by many of
those who indicated in QZOVthat the overall effects would be beneficial.
Although "faith" was given as a féaéon by only three respondents, I would
‘think that faith in the Television Service played a much wider part in
producing the high proportiop of positive responses. Although TMIS was

still new to most respondents and was still in its early stages at the time
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of the survey, responses to Q21 often indicated a belief that the project
would work out well in the‘long run. The majority of reasons-giving good
effects were reiated to better information and_the effects of bettef
information; as one producer summarised it, "Enowledge is strength". The
most widéspread fear expressed was that the quality of programmes would be -
reduced, either because the producer had to spend too much time oh non-
creative work or because of greater standardisation. One respondent saw
the danger of the Television Service becoming "a sausage factory of
magnetic tape" producing "mind-eroding, dull, predictable (computerised?),
and very conveniently categorised, packaged" programmes to be "sold by the
yard"} The other most widely spread response to-Q21 was that the effects
of computers depended on the use to which they were put. This was
sometimes coupled with the view that in the Television Service there was
insufficient expertise of the right kind, to obtain the best advantages

- from the use of computers.

7.8 Correlationg with Attitudes to the Use of Computers

A number of possible influences were found to be related to. responses
to the questions considered in section 7.7. In most cases, those questiéns
concerned with the usefulness of the computer (Q6 and Q8) were related to
the same possible influences. Similarly, those questions concerned with -
changes in authority distribution (17, Q18 and Q19) wefe all related to
the same questions. '

Actual contact with TMIS, in terms of providing input data (Q2) or
receiving or using printouts (Q3 and Q4) werevnot significantly related to
definite responses to Q20. However, thoge who had contact with TMIS were

less likely to respond "Don't know". A positive correlation was found
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between positive responses to é20 and the respondent's having first seen a
TMIS printout more than one month previously (Q5). Cross tabulations of

the seven questioﬁs related to attitudes with the responses to Q5 in

full (i.e. the responses to Q5 were not groupéd together) gave some

evidence for an improvement of attitude with length of contact with TMIS.

" There was some slight evidence that attitudes to computers were slightly wofse
just after initial contact with TMIS and then improved as the respondents

became more familiar with TMIS, e.g. Figure Tab.

Time since first Effect of the use of cﬁmputers on
printout seen the Television Service
Adverse None ‘or Mixed Beneficial
Never seen one 15% 26% 59%
(5) (9) (20)
1 month or less . 21% 38% 42%
(5) (9) (10)
2-4 months 129% 16% 72%
(3) (a) (18)
. 6=10 months 14% T 23% 63
: (5) (8) (22)
1 year or more 1% ’ 7% 84%
' (2) - (2 - (24)

Figure 7.6

Q2 and Q3 showed no correlation with anj of the seven questions related
to attitudes. There was a slight positive correlation between reference
_to or acquaintance with printout; (Q4 and Q5) and the usefulness of the
computer in the respondent's work (Q6). On the other hand, there was au -
negative correlation between the usefulness of new work caused by the
computer (Q8) and receipt of printouts (the first part of Q3). This’

/
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relationship is probably spurious as it does nof occur if responses from
production departments only are used in the cross~tabulation. The
relationship occurs because a large number of respondents in servicing

and engineering departments gave positive responses to QB even though

they did not receive ffintouts. Very few respondents in‘éervicing and .
engineering departments did receive printouts, making it impossible to

test for this negative correlation in those departments. The difference in
response to Q8 is probably a departmental one rather than being due to

the feceipt of printouts. The different forms of contact with TMIS

wére associated with a smaller proportion of respondents' saying that thg .
use of a computer had no effect on their job interest. -Contact with TMIS
'_did not affect the ratio of those with increased job interest to those
with decreased job interest,

With one exception no correlations were found between opinions on
explanatory information received (Q10 and Q;S) and the different aspects
‘ of attitudes to oomputers. The exception was a positive correlation
between good opinions of the explanatory information concerning TMIS (Q15)
and the usefulness of TMIS in work done before its introduction. Thus it
| appears that most respondents distinguish the effects of computers from
the qua}ity of information they have received about them. Conversely,
their perceptions of the quality of the information they receive does not
influence their attitude to computers.

There are several sources of information which may have influenced
the respondent's attitude (regardless of what he thinks.about the quality
of the information). Those, within the BBC, which were covered by the

survey, are McKinsey presentations (lectures with large audiences, Qll),
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the Project Team's Involvement Meetings klectures with smaller audiences
and more discussionm, Q12), discussions with members of the Project Team
(Q13) énd demonstrations of. the RAPS pilot model (Q14). Qll showed a
significant poéitive correlation with job interest (Q9), decentralisation
(Q17) and departmental freedom (Q19). Q12 showed a positive correlation
with usefulness of TMIS in old work (Q6) and Q9. It can be seen from
tﬁis that the influence does depend on the content of the information.

The McKinsey presentations were concerned with costing and management .

‘ procedures and they influenced responses to Q17 gnd Q19. The Involvement
Meetings were concerned with the use of computers by members of their
audiences and they iﬁfluenced responses to Q6. Respondents appear to
find their Jjobs more interesting if they receive any relevant information.
Discussion with a member of the Project Team showed a positive correlation
with Q17 and positive correlations,.significant at the 10% level, with

Q18 and Q20 (see Figure 7.7).

Effect of the use of computers Discussions with member of
on the Television Service Project Team
None 1 or more
Adverse - 16% 8%
(21) (N
None or Mixed 25% . 189
(33) (16)
Beneficial ’ 60% T4%
' ’ (80) (64)
’;’== 0002
Figure 7.7

'There'was also a significant relationship between discussions with Project

§
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Team members and the respondent's job inferest. In this case those

who had had discussions were less likely to say that TMIé would have no
effect on the intefest‘of their job. The ratio of improved job interest
to reduced job interest remained almost the same. Attendance at a RAPS
demonstration.showed éoéitive correlations with Q9, Ql7, Q18 and Q19,
and with Q20 at the 10% level of significance. “

These correlations cannot be taken as proof that the various sources |
of information have influenced respondents' attitudes. However,
considering the nature of the,subjects of the questions, it seems likely'
that the correlations do represent such influénces.

Only discussions with members of the Project Team and.atfendance at
a RAPS demonstration showed any correlation with positive responses on the
overall effects of computers on the Televigion Service (Q20). The
evidence (particularly from cross-tabulations with Q20) suggests that
meetings or discussions involving small numbers ofipeople were mést'effective '
in promoting favourable attitudes. However, all the corfelations discussed
go far in this section were quite weak (T~ in thé range 0,03 to 0.10).

None of thesg possible influences within the BBC was significantly
~related to perceived changé in the resbondent's opinion of compqters (q30).

Possible outside influences on the respondents' attitudes to computers
showed similar correlations to those for possible internal, BBC, influences.
Both the effect of computers on commercial services (Q23) and.any complaint
by the respondent about a computer-produced bill (Q24) were related to Q20
(17 = 0,07 in each case). Good effects on commercial services and absence
of complaints about compﬁtér-prodﬁcéd bills were associated with beneficial

effects on the Television Service. Weaker relationships were found between

160



Q23 and Q6 and Q8. There were no significant relationships between the
possible outside influences and centralisation or departmental freedom
in the Televisioﬁ Service.

Previous computef experience shqwed a smali but significant positive -
correlation with the usefulness of the computer in the reSpondént's Jjob.

It sﬁowed correlations with Q9‘and Q18 but not with the other aspectsléf
attitudes to computers in the Television Service,

No cofrelations were found beﬁween,the questions related to attitudes
to compﬁters and the indicators of cosmopolitanism (Q35, Q36 and Q37). The
responses to Q35 were too vague to be able to get-more than a rough
estimate of the_number of previous'jobs held by the respondent. Responses
to Q36 were much clearer, but cross-tabulations of tﬁe attitude questions
with level of formal education did not show any significant relationships.
The organisatiﬁns ligted in responQe to d}? i;cluded-unions and a variety
of organisations which may or msy not require professidnal stanéards from
.their members., Thus these responses could not be relied upon as indicafbrs
" of cosmopolitanism. it is: doubtful whether level of formal qualifications-z
is an adequate indicatof of cosmopolitanism in the BBC. The main concern
of the BBC.is in communicating with people dutside the organisation,
and one would expect the vast majority of production staff to be cbsmopolitén
.regardless of their formal qualifications. Thus nothing can be said aﬁout
thé relation between cosmopolitanism and attitudes to computers in this

survey.

T.9 Opinions of Eiplanatory Information

A cross-tabulation of the two quesfions concerned with explanatory

information (Ql0 and Q15) shows that information on the new management

»
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procedures and on the computer system are distinguished by the majority
of respondents. However, there is a correlation between the two. 1If the
. opinions of thoée‘who have received some information on both topics
are cross tabulated thefe ig a fairly strong positive correlation (ﬁfﬂ 0.23)..
Possible influences show surprisingly few gignificanf aésociations
with opinions of explanatory information, other than reducing the numbef of
"None received" responses. None of the internal sources of iﬁformation
(11, Q12, Q13, Ql4) showed any correlation with opinions on the quality of
information received on new management procedures (Q10).  Two significant
correlations with the quality of information received about the computer
system (Ql5) were found. These were discussions with members of the . -
Project Team and the usefulness of the éomputer in work done before ité
introduction (Q6). | |
When "None received" was included in the cross tabulations, Q15
showed fairly strong correlations with the reception and uﬁe of printoﬁts
agd a weaker correlation with the provision of input data for TMIS ;

A(Qee Figure 7.8).

Opinion of information Number of printouts received
on computer system
None 1 or more
None received | : 4% 36
: | (127) . - (31)
Uninformative 3% 7%
(6) (6)
Mixed ' - 10% 16%
(17) (14)
Informative ' 13% 41%

(22) (35)

. i T == 0.14

- Figure 7.8
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This is an indication that explanatory information on TMIS is generally
reaching the right peoplé. However, there were a number of people using
TMIS who consider:that they have received no exflanatory information.
Thus it gppears that only discussions with Project Team members.haver'
a signifiéant effect on the respondents' opinions of the explénatory
" information -they have received. There:is a possibility that the length
of time which has elapsed since the information was rgceived has an effect
on these opinions. The McKinsey preéentatiéns were given more than a
year before the survey and the Involvement Meetings were even earlier.'
The effects of these may have fadéﬁ in. comparisonn with those of more -
recent discussidns with members of the Project Team. An alternative, more
likely, explanation is that the dialogue occ&rring in discussioﬁs'with
members of the Project Team makes these.discussions more popular than
.lectures. This idea is supported by some of the suggeétions on commuhiéatién s
given in response to Q16. Also, it is in these discussions that users

of TMIS become involved in its design.

T7.10 PFurther Analysis of Results

This analysisvﬁsed thrge-variable‘(thﬁee-queétion) tabulations as in
| Glaser and.Strauss;(Gz, p.208 and p.212 et sed.) -The aim of this analysis
was to identify procééses thch may be involved in the formation or change-
of attitudes to the use of éomputers. An example of a fossible process l
is: discussions with Project Team members promote the idea that TMIS
willlbe a decentralising influence, which leads managers to think the .
effects of computers will be beneficial to the Television Service. Such
Iprocessés are tested for by comparing the direct relationship between the

first and third variables, with the relationship found when the effects of
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the second or intervening variable are removed. These effects are

removed by looking at the direct relationship in those parts of the

sample which have a particular value of the intervening variable (i.e.

- those who gave a particular response to the question which measures

the intervening variable. An example is given in Figure 7.9.

Discussions with Project Team members (Q13)

Difference

computers (Q20)

‘Some None
Expected beneficial of '
effects from (ig? (§$§ 3%.

Expected beneficial
effects and:

Centralisatiqn

Decentralisation

83%
(19)

957
(21)

79%
(38)

95%
- (19)

Figure 7.9

This tabulation compares the proportion who expected beneficial

effects with those who expected adverse effects (Q20) and divides them up

according to the responses given to Ql3 and Q17.

tested is the one described above.

The process being

The difference column gives a

measure of the relationship between Q20 and Ql3 in each case. When the .

effects of Q17 on the relationship are takem into account, it can be

gseen that the difference is reduced in both cases. This suggests that

. the variable measured by Q17 is intervening in the relationship between

those measured by Ql3 and Q20.

This is evidence for the précess,dgscribed.;
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above but it is not proof, A thesretical alternative eiplaﬂatidn of this
tabulation is that the variable measured by Q17 is a cause §f those
measured by Q13 and Q20. When one considers the actual queétions .

| involved, this altcrnative seems highly unlikely. One would not expect
respondents' expectations of decentralisétion to cause discussions with
Project Team members. Nearly all these discussions were initiated by

the Project Team member.

LY

Unfortunately most of these thrée-variable tabulations contained too
few cases in one or mofe of the cells to provide any evidence on processes,
One other process, similar to the one described above, was indicated. This
process involved Q19, on the freedom of the respondents department, in
place of Q17.

Further eyidence was also found on the relationship between responses
to Q20 and those respondents for whom tﬁe computer was the cause of new work

; (Q75. It had been found that a negative correlation existed between new‘é
work done because of the cbmputer and positive responses to Q20, i.e.
those who had new work to do were less likely to think that the usé(of
computers would have a beneficial effec£ on the Televisioh Service,

This was investigated in the tabulation shown in Figure 7.10. It can be
seen that discussions with the Pr;ject Team al@ost completely destroy'this
relationship., Thus one of the ways in which diséussion with the Project
Team influences attitudes to the computer is by negating the bad effects
of new<wofk. This may have occurred while explaining.the work, e.g. when

Project Team members delivered the first printouts produced by TMIS

(see section 5.6).
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New work caused by the computer

Yes No Difference

Beneficial effects . ’
expected from (gg? (2;? - 15%

computer use

Beneficial effects
expéected from
computer use and:

Discussions with 88% 91% = = 3%

Project Team member 371 - (21)
No discussions with 65% 91% - 26%
Project Team member (30) (48)
Figqre T.10
7.11 Summary ' ' o

It has been shown that managers' beliefs about the effects of the
use of computers o; the Television Service are associgted wifh their
beliefs about the effects on the distribution of authority and the effects
on the managers' work. These are the strongest associations found in this
survey. This does not necessarily disagree with the findings of Heb#en
et al. (14, p. 380). Their survey found that beliefs about the.effects
on the managers' jobs are not a méjor factor in determining the manaéers'
attitudes to computers. It was not possible to corroborate their findingé
. on cosmopolitanism, as explained in section 7.7. The relationships found 7'
were not very strong so the two .surveys may have produced compatible:results.
ﬁesponses to most .of the questipns concerned with the use of |
computers in the Television Service were as closely ielated to opinions.t‘

on computers -in society in general and to external influences, as to one
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_ another. Thus it appears that the opinions of the managérs covered
by the survey, are as much influenced by their contdct with computers
in everyday life as by the effects of computers on their jobs. These
everyday influences are at least as strong as the influences of the
various educatory procedureg used in the Television Service; '

Of these procedures it was shown that'discussion with members of
the Project Team was the most popular with the managers and-the ﬁost
effective overall, in improving attitudes to the use of computers,

Some evidence ‘was found for a process by which discussions with the
Project Team members influence perticular aspects of the manager's
attitude to computers, and this, in turn, leads to greater expectatiqns
of overall beneficial effecfs from the use of computers. There was also
evidence that meetingé with Project Team‘members tended to counteract a’
deterioration in attitudes to the use of computers which was assoéiated.-

with extra work caused by the computer.

1
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CHAPTER 8

Conclusions

The research described in this thesis‘has identified factors which
helped or hindered the design and implementation of a computer-based MIS
in the Television Service of the BBC. A brief description of those ‘

factors is given below.

8,1 Orgaﬁisational and Managerial Factors

The case study (chapter 5) identified the following factors which

"helped to promote the success of the Television MIS project.

The project was controlled by an interdepartmental Steering Group of
senior managers. This ensured that the interests of all types of department

were represented in that control and that when the new procedures were

implemented there was sufficient authority behind them to sway managers

who were reluctant to change.

The Project Team who designed and.implemented the MIS consisted of
line managers from all types of department and systems analysts, This
brought a wide range of skills to bear on the project and helped in
ensuringlthat the system was’designed to assist manageré in all departments
rather than managers in one department, ér the computef;

Personal contact between members of the Project Team ard the users of

) the system has been an important factor in the success of the project.

This was particularly noticeable in the early stages of the implementation

when all printouts were delivered and interpreted by members of the'Projebt

Team. Further evidence for the importance of this factor was provided by

the survey of users of TMIS (section 8.3).
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The case study also identified the following factors which
delayed the TMIS project.

The time which elapsed before manégeriél procedures for the use
of TMIS were decided and correct data for TMIS was collected and agreed,
could hafe been reduced 'if the users had given the TMIS project higher
priority than they did. The users did have tasks which needed higher
priority fhan that of assisting the TMIS préject,.but I think that TMIS
could have been given higher priarity githout seriously disrupting
the production and transmission of programmes.

In many cases, those managers who were attached to the Project Team
part-time were only able to give a very limited amount of time to the TMIS -
project, because of the pfessures of their other work (even more limited
than might be expected). The fact that programmers were members of a
central department rather than members of the Project Team hindered _

communication between systems analysts and programmers and caused

difficulties because of the lack of continuity of programmers working on

the project. Thege two factors emphasise the importance of having people
working full-time on the MIS project. Part-time management members of a
project team will be able to make some contributions but full-time members
are essential,

‘There has been a lack of really widespread communication on TMIS and
this may well have contributed to the low priority given by some ﬁanagers
to work done for the TMIS projedt. Senior management and those in direct

contact with the Project Team have been kept well informed by the Team,

* but the information did not appear to go much further. (This situation has

recently (October 1970) been improved by the initiation of a simple=-
language‘newsletté; produced by the Project Team and widely circulated

vhenever new developments in the project warrant it).
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8,2 The Evolution of TMIS

The evolutionlof TMIS demonstrates ideas which are probably applicable
in many MIS. For a start there is the fact that TMIS is evolutionary.
This evolution has enabled a fairly large and complex system to be
produced by a team which has only contained about 10 or 12 full=-time
members for most of its existence., It has made it possible to implement |
the system without causing any serious disruption in the day-to-day
running of the Television Service, an essential requirement for a system
in a broadcasting organisation. If just that part of TMIS which has been
implemented so far, had been designed and implemented all at once, it  ’
would have required a very large project team and would probably have
. caused considerable disruption.

The evolutionary nature of TMIS has meant that the sysfem had to be

; designed to be as flexible as possible and that continuity of staff

working on the project was important. The management changes which were
introduced as a result of the consultants' and the Project Team's

suggestions increased the number of system éhanges necessary during the

- evolution of TMIS and emphasised the need for flexibility. These changes

' together with the 1apk of flexible software (such as data management software)'
increased the.timespan of the project. |

The order in which the parté of TMIS were developed is probably
applicable to many production: (rather than servicing) organisations‘(sée also
(68)). The first part to be developed (the Programme File) covered the
products of the organisation in descriptive terms and in terms of the
resources needed for their production (including money). fhis gave the

ability to cost the products. The system went from this to production -
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C plaﬁning and control (the Loading File) and then to departmental budgeting
and cost control (the Cost File). The next steps planned for the projeqt
are detailed production scheduling.and the linking of distribution planning
(transmission blanning in the case of the Teléviéion Service) to the rest
of the system. The importance of starting with the products and basic
operatipﬁs on those products is. emphasised by the ﬁay in which lack of basic
information contributed to the postponement of one of the 1ndependent

applications (Material Available, section 5.4.) f .

8.3 The Effects of TMIS

It is too soon for a clear picttgre to have emerged of all the
effects which TMIS is having and will have on'the Television Service.
The improved availability of information should improve planning and
control in all departments. The effect which is being aimed at is co-
ordination of the Television Service rather than monolithic integration.
The decentralisation of authority to producers is now the result of a
policy decision rathe; than tﬂe inevitable result of the complexity of the
Television Service. The only probable change in departmental roles is
that some of the coordinatioﬁ between production and serviecing departmeﬁts
previously done by Programme Planning Qill now be don¢ by the departments-

themselves, using TMIS.

.8.4 The Pilot Model : -

The pilot model (chapter 6) has shown both the usefulness of such
pilot models and the limited usefulness of a computer-driven visual display
in the area of TMIS which was modélled. The pilot model successfully
- involved a potential user and'convinéed him of the usefulness bf visual

displays in the Programme Planning Department. It stimulated interest among
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those managers to whom it was demonstrated and helped to convince some of
them of the potential usefulness of computers in the Television Service.

It provided some ideas for the design of TMIS. - However, its usefulness

‘: could not justify the cost (in both hardware and software) of using a

visual display in the equivalent paft of TMIS. The pilot model, too,
showed the problems arising from the lack of flexible data manhgementb

software.

8.5 The User Survey

The‘questionnaire sufvey pf users (chapter 7) provided evidence for
the managers' having general attitudes to the use of computers. These
attitudes were found to be related to the effects which the use of the
computer had on the managers' jobs and the effects which it was expected to

have on the distribution of authority in the Teievision Service.

.Decentralisation was regarded by most manégers as beneficial for the

. Television Service.

Lectures on TMIS and discussions with members of the Project
Team did appear to'have a. favourable influence on the manégers' éttitudes
to the.uée of computers. However, this influehce was no greater than tﬁat
of the managers' contacts Qith computers in everyday life. This implies
that those who have fhe job of imbleméhtiﬁgzn:MIS'cannot expect to have
a major effect.on the attitudes of its potentiai users..

The survey gave further evidence for the importance of personal
contact between the designérs of the MIS and the users. The most popﬁlar
and generally spccessful influence on managers' attitudes was discussioﬁ
with members of the Project Team. This evidence supports the idea thgt the
involvement of users in the design of an MIS'makes them more favourably

inelined towards it.

172,



Attendance at demoustrations of the pilot model zlso appeared to
have a favourable influence on attitudes to the use of computers in the
Television Service.

The questionnaire survey has also showed thét this form of evaluation
of an MIS is feasible and could be very usefuls Although some of the
results of this survey had been observed by members of the Project Team
in their discussions with users of TMIS, the questionnaire covered many
more people and enaﬁled them to express their opinions anonymously. A ’
much shorter questionnaire than the‘one used.for this survey could be used
tormeasure thé users' satisfaction with the system. It could collect
suggestions on future developﬁents of the system as well aS'evaluating‘the
current state of the system ahd the distripution of information afout the
gystem. A SOciologist on the Project team could provide g’usefnl~

contribution in‘this area as wgll as in tﬁe design of the gystem.
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APPENDIX A

Users! Specification of RAPS (The Pilot Model)

This Appendix was originally published as C.C.A. Computing Science
Section Report No.5. It has its own section numbering system and
Appendices, separate from the rest of this‘thesis. All references
in this Appendix to sections, Figures and Appendices are refergncea to

Appendix A of this thesis only.,

uC.

179



L

RAPS

RESOURCE ALLOCATION AND PROJECT SCHEDULING =

USERS' SPECIFICATION

by
P.M. GRAY

September 1968

One project being un&ertaken by the Management

Group in the Computing Science Section is the evaluation

.of the use of a graphical display by managers faced with

allocation decisions. The project is being carried on in

"collaboration with BBC Television, and this report is a

specification of the pilot system, which is now being used
for education, experiment and evaluation. Further reports
will be issued to describe the program in detail, and the
use made of it. The first of these is C.C.A. Computing
Science Section Report No. 6 Co '
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1, INTRODUCTION

RAPS is a systen desisned to help managers schedule
projects and allocate resources to the projects with the
help of a computer and visual display. We think that
this is a'very general management problem occurring in
both producfion and service industries. The system has
been designed in co-operation with a number of people in
BBC Television who are setting up a Management Information
~System. The BBC-TV Computer project Team are responsible
for the design of the MIS and the Programme Planning De~--
partment are the potential users of that part of the system
for which RAPS is a pilot model. The projects in this
case are television programmes, The decisions as to
which programmes to produce are made by the Controllers
of the two BBC channels. The programmes are produced by
the various Production Jepartments (e.g. Drama: Plays,
Light Entertainment: Comedyy Schools) using resources
of equipment and staff (e.g. film cameras and crews,

- costume supervisors) supplied by the various Servicing
Departments and money made available for the production

of programmes (lnown as Programme Allowance). . Since most
(85%) programmes are recorded on video tape most of them

can be scheduled independently of transmission time by
Programme Planning. The amounts of the resources allocated
to each project are -decided jointly by Programme Planning,
Production Departments and Servicing Departments. It is
hoped that ‘a system such as RAPS will help'in this sche~
duling problem. - L o

. PN .
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Si

2.

3.

SQUIPMENT TO BLE USED

FDP~7 with 8K store, 340 CRT display, 37C light-pen,
ASR 33 teletype, paper tape reader and punch.

PURPOSE CF SYSTEM

To provide a pilot model and demonstration of a
system to facilitate the scheduling and costing of

a number of projects. The projects may be serials,

series or individual productions and will use a

range of available resources with a specified pattern
of resource usage over a known period. The CRT
display is used to show histograms of resources
alrcady allocated on a time scalce of thirteen one

weelz periods and to show the total Programme Allow-
ance cost, so that the scheduling of further projects -
may be made more effectively. The system is designed
to be casy to use and difficult to nisuse. Error

- messages are provided in the event of any misuse,

PROGRAIT FACILITILES

The program is based on two data files: a resource
file containing details of the resources and patterns
of resource usage, (referred to as 'spreads')

and a pxroject file.

LL,1 File set-up. Details of the resources available
(with their units, capacities and costs) and spreads

of resource usage are entered through the typewriter

or paper tape reader (See 7.) Details of the projects
(with resource requirements and descriptive information)
are also entered through the typewriter oxr paper tape
reader, Projects entered will appear om the displayed
histograms in the form of allocations of the appro-
priate resources (See 9.) ‘

4,2 Vorking facilities. At any time during the use
of the program, amendments may be made to certain

parts of the resource and project files, Resource
availabilities and allocations may be altered and
projects may be rescheduled. Details of resource usage
may be typed on request for any one resource in any
one week, to study potential problem areas (FIG.4).
The program has two modes for loading the resources
allocated on to the histograms. They may be loaded
on the production week of each programme or they may
be spread over a period of weeks as specified in the’
files., The mode for loading may be altered at any
time during the use of the program and all projects
will be reloaded in the new mode.

i
~
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5.

4.3 Output facilities. At any time the contents

of the files may be punched on to paper tape for
subsequent re-reading by the program. -Lists of the
projects with their resource allocations may be

printed out by Production Department in the form of
Production Schedules (FIG. 6) or by Servicing Department
in the form of Servicing Schedules (FIG. 7).

THE DATA BASE

The main items of data are the descriptions of
each resource and the project descriptions, which are
both referred to as records.

5.1 Resources. Each resource is identified by a
name of up to eight characters in length and is defined
by the descriptive details as shown in FIG. 1,

The internal capacity (INT.CAP) is the amount of
that resource available per week within BBC television
(i.e. the establishment) in terms of the units given.
The name of the units may be one or two characters longe.
The total capacity (TOT.CAP.) is the internal capacity
plus either the maxiizum number of supernumerary posts
allowed or the maximum external hiring allowed. The
SET LIMIT is used in listing the resource usage for
one resource in one week to study overloaded weeks in
detail. Details of the resource usage of projects
using the SET LIMIT or more of the resource in that week
are printed (FIG.4). The COST RATE is the cost per
unit of the resource which is paid out of servicing
reserves, This cost will only apply to supernumerary
posts or external hire and is expressed in shillings
(S) or pounds (represented by % because of the keyboard
used). The % OFFSET is a i.easure of the extent to
which external costs will be reduced by re-~timing of
work and adjustment of effective staff levels by the.
aporopriate timing of 'Compensatory Leave' during the
quarter being considered. For example, if there is
an offset of 60% on a resource, 60% of the total
unused resource below the internal capacity line on the
histogram is subtracted from the total amount. being
used above the internal capacity before the external
cost is calculated (see 6.5). The SPREADS are dis-
tributions of resource usage, one of which is specified
for each project using the resource. The figures
are percentages of the total amount allocated to the. .-
project. They cover a period of six.weeks, and up
to seven spreads are allowed for each resource.

5.2 Projects. A project may be one programme,

a series oxr a serial. . It is identified by a four
digit project number, the first two digits specifying
the production department  (Appendix C), - Other details
are as shown in FIG., 2, .. ... = B SOV S :
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The title may contain up to twenty characters,
The program allowance (PROG. ALL.) is in pounds and
may take any value up to 99999. The productlon weeks
(PROD WEZEKS) are the weeks in the quarter in which the
programs of the project are in a studio for recording

" or transmission., The five rensuvrces considered are

film shooting, scenic construction, scenic design,
costume and make-up. The total amounts of resource

used arc given in the units of that resource. If the
pProject is a serial or a series the amounts refer to one
episode or one programme of the series. The spread
number following a resource refers to the list of spreads
in the record for that resource,

PROGRAM STATES AND OPERATZOITS

RAPS carries out its different types of data mani-
pulation in a number of different states. Wwhile in any
one of these states it will only recognise instructions
(typed messages or light-pen signals (see 6.1)) relevant to
that state. Certain usecr instructions will change the
state of the program (see Fig. 8.).

The basic program state is the neutral state, which
the program is in when it is first started. The other
four states, which may all be reached from the neutral
state, are the R, M, P and C stateg, These may be entered
by typing R, M, F or O respectively, followed in each
case by carriage return, while the program is in the
neutral state, These states may only be entered from
the neutral state and to change from one to another
the program must go via the neutral state. The R state

'is used for all of the user's operatins on the resource

file, The Ii state is used Tor alterations to the total
P.A. available, Since P.A. is not time dependent
within the quarter no histogram is displayed for it -

and it is not included with the other resources. The

P state is used for the user's operations on the project
file. It is in this state that the scheduling and planning
operations are performed. The O state is used for

producing the Production and Sczrvicing Schedules (the

major items of output). :

All instructions typed in by the user are terminated
by a carriage return, In each case the program will
respond with a line feed to reassure the user that his
instruction was accepted, followed in some cases by

- further typed information. As far as possible the

typewriter tells the user what is to be typed next and
an error message is typed out if anything invalid. is
typed by the user, . T



7+THE DISPLAY ANlD LIGHT-PLN OPERATIONS

7-1

7.2

73

A typical display is showm in FIG,., 3. It has
five parts: dovm the left~hand side is a list of
resources, in the ceatre the histograms show the amount of
the resources commitied over a period of thirteen weelis,
down the right-hand side and above the histograms are
cost figures for individual resources and total cost
respectively, below the histograms the full details of
one project are displayed and to the right of the project
details are the control words.

Use of the Li-ht-pen

The light-pen is used to indicate actions to be
carried out by the progran. This is done by opening
the shutter of the light-nen as it is pointed at various
parts of the display in sequence (referred to as 'identifying!'
these parts of the display). Each valid identification
causes a response either on the display or the typewriter,
so that the user is confident his action has been recognised,

‘Disglax States

The display may be in one of three states:

(1) Passive
(2) Ready
( 3 ) Active

In the passive state the display does not react to
light-pen identiflications. It remains in this state

. until the program enters the P state when the display

goes to the ready state. When the display is in the ready
state any one of several courses of action may be talien

by the user,. As soon as he has embarked on one of these
courses, the display is in the active state, and only
certain sequences of identifications are valid (see 9).

Identifiable items

There are four parts of the display where identie

- fications may be made with the light-pen:

(1) RESOURCE The name of any resource to
the left of the histograms.
(2) WEEK Any of the week numbers

appearing below the histograms.
(3) PROJECT DETAIL The word SPREAD which appears -
‘ "~ in the project description or
" the name of any of the other -
details (e.g. PROG. ALL. or
DESIGN) except the project numbers

(4) The control words ERROR, SPREAD and NON-SPREAD
-~ . 186
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7.4 Resource Capacities

Capacities are specified when the resource file
is set up. If the total capacity of any resource is
exceeded in any week, the resource name is uncerlined
(see FIG. 3). The underline remains until enough projects
have been resclieduled oxr cancelled to bring the resource
usagse below the total capacity. A warning message is also
typed when a resource is overloaded, e.g. USAGE OF DESIGN
IN WEEX 47 = 241 DY TOT., CAP., = 220 DY, The internal
capacity is shown on a histogram by a dotted line and the
total capacity by the solid line above this. '

7.5 Cost figures

The cost figure displayed to the right of each
histogram is the external cost of that resource for the
projects being produced in the quarter under consideration.
To get this figure, any unused internal resource, i.e.
where the histogram drops below the. internal capacity, is
surimed, multiplied by the % OFFSET for that resource and
. . subtracted from the sum of thec resource usage above the

' internal capacity. This result is then multiplied by the
external cost per unit (CCST RATE) of the resource to give
the cost figure which is displayed in units of a thousand
pounds., The P.A. in the totals at the top of the digplay
is the sum of the programme allowance of all projects

. being produced in the quarter and the servicing total is
the sum of the external resource costs. When the balance
becomes negative this is indicated by the appearance of the
word OVERSPENT to the right of the value.

7.6 Control words

) The control word EZRROR is used to return thc display
‘' to the ready state, e.3. if the user has identified the
wrong project detail. :

The control words SPREAD and lICHN-SPREAD are used

to alter the mode of loading of the last three resources
(DESIGN, COSTUME and MAKE-UP). SHOOTING and CCIISTR.

are always loaded on the histograms using the spreads
indicated in the project records as this is the current
practice, The other three may be loaded on the production
week, as in current practice, (the NON-SPREAD mode), or
over several weeks using the spreads (SPREAD mode). Only
one of the two control words, SPREAD and NON-SPREAD, is
- displayed at any time, showing in which mode the histo-
grams are loaded, If the one being displayed is identified
all the projects are reloaded in the other mocde and the
other control word is displayed.

8. THE R STATE

After the user has typed R and carriage return
in the neutral state, the program goes to. the R state and
responds with a line feed. . The user now has a choice of.
three things to type: a resource name, READ or. PUINChH., -
If anything else is typed the program responds with a
line feed and ? : 187 L e Waw e
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If a resource name is typed and the details of
that resource have already been entered, they are
printed out as shown in FIG, 1. If the details of the
resource are not in the file the program produces the
left-hand part of FIG. 1 line by 1line. The user must
type the "value" of the description followed by a carriage
return, e.g. DY and carriage return, 180 and carriage
return, for each line, If less than seven spreads are
required the user may type carriage return only instead
of a spread and this resource record will be regarded as
complete, I1f seven spreads are typed in the program
will type a message to indicate that this resource record
is full and will then return to the basic R state. If
the user wishes to cancel a resource while typing in its
details, he types £ followed by carriage return instead
of any of the details apart from a spread. This causes the
program to return to the basic R state without keeping the
details of the resource. However, once the wvalue for
the % OFFSET has been typed in and accepted by the program
the resource cannot be cancelled.

If alterations are to be made to a resource record ¥
already in the file, these are typed in after the current
information on that resource has been produced by the
program. Any of the details may be altered apart from
the resource name and the spreads. To make these altera-
tions the user must type the whole line corresponding
to the detail to be altered followed by carriage return.
Spreads may not be altered but new spreads may be added
if there are less than seven already defined. The program
will respond with a line feed after accepting an alteration.
Alterations will continue to be accepted until the user
types a line containing carriage return only, when the
program returns to the basic R state.

The program checks the values typed in both for a
new resource and for alterations to an old resource.
Error messages are typed if the name or units have too
many characters, if the % OFFSET is greater than 100, if
the sum of the parts of any spread is not 1C0 or if more
than six weeks are typed in for a spread (Appendix B).
IT seven spreads are included when the details of a resource
are first typed in, after the seventh the program will..
type a message indicating that the rescource record is
full and will then return to the basic R state. . The
spread numbers for any spreads added as alterations to..
an already existing resource record should be secguential
to those already in the record, If there are five spreads
in the records and a new one is typed in with the number 7
it will be renumbered 6 by the program end a message will .
be typed to indicate this.

A [P o
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9.

10

. An error message will be typed if the user tries to

If PUNCH is typed while in the R state the program
will punch a paper tape of the contents of the resource
file in binary code. If there are no resources in the
file an error message will be typed. To read a tape,
produced in this way, back into the resource file it
must be loaded into the tape reader and READ typed with
the program in the R state, Anything already in the

resource file will be overwritten. The tape is punched

with a title (R) and if a tape with any other title has -
been put in the reader an error message will be typed.
The tape is punched in the opposite direction to that

in which it is read, |

If a carriage return on its own is typed while
the program is in the basic R state, it will return to .
the neutral state. The same rule applies to the M,P and
O states. ‘ N

Owing to a shortage of core store on the computerﬁfi
available the number of resources is restricted to five.;

[P

enter a sixth resource. i

THE 11 STATE

The program responds to 1, carriage return with
a l:ne feed and TOTAL PROG. ALLOWANCE gX followed by a
value (the Z should be read as £). If one has already
been typed in it will be this value otherwise it will be -
Zero. In either case the user may then type a new
value for the total program allowance followed by a :
carriage return, The new value is stored by the program

. and the previous value is lost. To keep the same value -

the user just types carriage return without a new value., |
The program responds to the carriage return with a line .
feed and returns to the neutral state. I{ the value
typed in was not an integer number the program starts '
again as if the M state had just been entered.

THE P STATE ' Y

The program responds to P, carriage return with '
a line feed and then waits for a project number, PUNCH .

.. or READ, each followed by a carriage return. If a

carriage return only is typed the program returns. to
the neutral state.,  Anything else typed in produces -
the response line feed followed by ? xw{

If a project number, which is not in the project

. file, is typed the program types the left hand part of

FIG., 2, line by l1line (e.g. PROG. ALL), and the

user types in the "value'" for each line followed by
carriage return. As for the resources the program checks
that only integers are typed where the value should be

an integer and that the title does not contain too

many characters, It also checks that the spread numbers
given for each resource are not higher than the number
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of spreads available for that resource. Zach resource
allocation is checked to see that it is not greater than.
32767 (a limit set by the size of the computer .word)

- and the program allowance is checked to see that it is
not greater than 99999, If the value typed in for any
resource allocation is zero the spread number for that
allocation must be zero too.

When the user types a project number which is in
the file the details are shown on the display screen
(FIG. 3.) Alterations to the project details are made
using the light-pen and the typewriter.

The possible course of action using the light-pen
are;

1) Identify (see 6.1) one of the names of

the displayed project details apart from PROJECT
or SPREAD, e.g. PROD WEEKS, and type in the new
value of that field., If the user wishes to
change the spread number associated with a
particular resource usage he must first identify
the word SPREAD in the project details and then
the resource name before typing the new spread

number, When a name has been identified it goes
dim so that the user may check which one he has
identified.

2) Identify a resource name in the list to the

left of the histograms and then a weelt number

under the histograms. This produces a typed 1list
of the projects using the SET LIMIT or more of the"
resource in that week (see FfIG,4). The resource.
name goes dim when it is identified.

3) 1Identify which ever of SPREAD or NON-SPREAD
is showing to alter the mode of loading of the
histograms (see 6.6)

Either of the first two sequences may be terminated
when incomplete and the display returned to the ready
state by identifying ERROR., If an invalid identification
is made (i.e. one not in one of the above sequences) an
error message is typed.

To obtain a paper tape of the contents of the project
file in alphabetic (ASCII) code, the user types PUNCH in
the P state. The format of the contents of a tape for two
projects in the file is shown in FIG. 5. The lines are
separated by carriage return, line feed pairs and the
project records are separated by lines containing *

The tape starts with a line containing the title P and

a blank line and ends with a line containing $.. A tape
such as this is read. in by the user typing READ in the P
state, If this is done with. a tape without.the title P

on the first line an error message is typed. . Error messages
are also typed if invalid data is found oz the tape. ..
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A tape in alprabetic code is used for the projects
so that a tape can be produced on a telctype other than
that on the computer to save computer tine.

Cwing to limitations of the equiprent being used
there is room foxr only 110 projects in the project
file, An ervoxr message will be typed if the user tries
to enter more than 110,

1l. THE O STATE

The program responds to C, carriage return with a
line-feecd. The user may then type in the BBC-Z code,
number of a production department to obtain a iroduction
Schedule of all projects (both BBC=1 and BBC~2) being
produced by that department, The code numbers for the
procuction departments are given in Appendiiz C and a sample
Production Schedule in FiG. 6.

If the user types in a resource name a Servicing

Schedule for that servicing department is produced. The
schedules for Design, Costume and lMalle~up all have the
same Tormat, The three types of Servicing Schedule are

showvn in FIG. 7.

L carriage return on its own returns the program to
the neuvtral state.

If anything other than the messages described above
is typed the program responds with a line feed and 7,

12, FRAGIIATICS

This program, in considering the thirteen weelts, 37 -

L9, is different from a full scale system which would
display histograms for a section of a large data base
containing data for the weeits preceding and following
the quarter displayaed. Because resource cllocations are
spread over a period of up to five weelis before the

. roduction weel:, part of the resource loading on weels
:5 to 49 would be due to programs being producad after
weel: L9, Since these programs are not incluced in this
pilot niodel thie histograms would tail of towards the
end of the quaxrter if they were loaded in the noxrmal
straight-Torward way. To overcome this difficulty and
produce a closer correspondence wvith a full scale system
the resource allocwtlong, of programs early in the cuarter,
which would fall in weeizs 32 to 36 are loaded on weelis 45 to
Lo, This idea of "Imock-back" is used when a paper tape
of projects is read in and the histograms built up, and
whenever the mode is changed from SPREAD to NON-SPREAD
or vicewversa, It is not used when a prOJect is added or
altered via the typewriter in order to malie the scheduling
manipulations more realistic. In this latter case any
resource allocations falling outside the quarter being '
planned are ignored and any allocatlons 1oaded on the ' a

BN
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histograms by the "knock-back!" effect are mot changed.
The routine which types details of resource usage for
one weel ignores "Imoclk~bacl:" loadings in weeks 45 to 49.

13. ACINOVLEDGEILILITS

This specification is based on an original idea by
P.L.Cloot and was developed with considerable help from
DM,V,Jones, C.”7. Lashmar and A. Dobson o7 the B.B.C.
Televigion Service. The worl: has been supported by a
Science esearci: Council grant to study the effect of

" computers on managenent, and the equiprient used is
provided in part by the Ministry of Technology.
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DESIGN

UNITS = DY
INT. CAP. = 180
TAOT. CAP. = 220
SET LIMIT = 20
CAST RATE = 15 §
# OFFSET = 60
SPREAD 1 = 0,0510520,70,0
SPREAD 2 = 050,0570,30-0
SPREAD 3 = 50520,053050,0

FIG. 1 ¢ RESOURCE DESCRIPTION

4812
TITLE
PRIOGs ALL.
PROD WEEKS
SHOOTING
SPREAD
CONSTR.
SPREAD
DESIGN
SPREAD
COSTUME
SPREAD
MAKE-UP
SPREAD

"FIG. 2

HORIZON
8000

41 44 47
5

3

200

3

5
2
0
0
20
4

¢ PROJECT DESCRIPTION
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e nd

i ' SHOOTING

CONSTR.

DESIGN

COSTUME

MAKE-UP

P. A.
SERVICING

TOTAL

BALANCE £K

2871
254
3125
25 OVERSPENT

37

3e

39 L0 & 42 43
PROJECT :: 1248
TITLE < HORIZON

PROG. ALL. == 8000
PROD WEEKS - &1 44 47

SHOOTING 5 DY
CONSTR. 200 HR
DESIGN 5 DY
COSTUME 0 HR

MAKE-UP 20 HR

{ Nb. THE MONEY FIGURES IN THIS DIAGRAM ARE FICTITIOUS)

FIGURE. 3 THE DISPLAY
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JVERLOAD FACTORS : SHONTING WEEK 43

- e a Oh e e e e e e . - e ED WD e e D e en en S e W 4 e e an s W wm

AMOUNT PROJECT TITLE PROD WEEK
4 01742 WEDNESDAY PLAY 44
4 01742 WEDNESDAY PLAY a5
5 41/31 THEATRE 625 . 44

FIGe 4 ¢ PROJECTS USING THE SET LIMIT OR MORE IN ONE WEEK

P

0142
WEDNESDAY PLAY
8000

44 45 46
8

1

1000

3

35

2

150

4

120

6

*

4812
HORIZON
8000

41 44 47
5

N w
=]
[~

e pNVNoooNDuy W
b

FIGe 5 ¢ CONTENTS OF PROJECT TAPE
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PRODUCTINAN SCHEDULE

e s -y D e D s G ey es ws o amam m

PROJECT TITLE 5PA

NUMBER

01703 WEDNESDAY PLAY 8000

01753 BNY MEETS GIRL 5000

41701 30 MINUTE THEATRE 2000
__..41731 THEATRE 625 8000

FIG. 6 : PRIDUCTIAN SCHEDULE

: DRAMA PLAYS

DY
42 5
41 45 3

48 3

37 39 41 43 45 47 49 O

38 40 42 44 46 48 0

39 47 8

44

196

HRS

1200

1200

850

850

350

350

1400

DY

30

3u

20

20

12

40

HRS

21U

210

150

150

- 80

80

230

" CON DES COS MsU

HRS

96

96

60

60

25

25

120 -



\ K

S5TART
WEEK

36

34

FIG.

SERVICING SCHEDULE : SHIITING
e PROJECT  SHOOTING  PRAD
ALLAC WEEK WEEK
SOFTLY SOFTLY 03705 3 35 371
WEDNESDAY PLAY 01703 2 36 39
2 37
1 38
SERVICING SCHEDULE : CINSTR.
e PRIJECT  SHOITING PROD "
ALLOC WEEK ALLOC WEEK
WEDNESDAY PLAY 01,03~ 300 36 960 a9 T T T
SOFTLY SOFTLY 03705 800 .37
SERVICING SCHEDULE : DESIGN f
FITLE ;é&SEE;--;;Léa--SPREAD SHOOTING  PROD
ALLOC WEEK WEEK
SOFTLY SOFTLY . 03/0s 20 4 3 35 a7
WEDNESDAY PLAY 01703 25 6 2 36 39
. 2 37
1 38

0
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APPENDIX A:

SUMMARY OF OPERATOR INSTRUCTIONS

1. Typewriter Operations

Carriage return completes typewriter input message.
Response is line feed,

Type in Program Action ‘gig.
R . Go to R State
PUNCH Punch binary tape of resource file
READ Read " " " n " produced
- as above .

SHOOTING First time request resource details one by one.'

. Subsequent times type details in resource file, - 1
CONSTR. " n " 17" .
DESIGN " " " n
COSTUME " " "o "
MAKE.UP n n n : "
Any line
from FIG.1 ;
(except Alter contents of resource file
resource ' ‘

name) with
new value

Nothing
after
alteration

Nothing
in R state

Return to R state

Return to neutral state

Go to M state, Type TOTAL PROG, ALLOWANCE =

o)

M ZK Jvalue}
Value Update total P.A. Return to neutral state
P Go to P state BEER
READ Read alphabetic tape of project file 5.
PUNCE . Punch " " " "n "
Project No If in project file, display details on CRT
(see also light-pen operations) 3
If not request details one by one .2
Nothing Return to neutral state B _ ) lyi
Go to O state
Code No. of
Prodn, Dept. Type Production Schedule 6
Name of :
resource Type Sexrvicing Schedule 7
Nothing - Return to neutral state

~
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2, Light-pen Operations

The operations are carried out with the program

in the P state.

Operator action results in identified item going dim.
Program returns to P state after each action.

See

Items Identified Program Action FIG
Resource, Week Type details of projects using set

' limit and above 4
Project detail Await new value for detail from typewriter,
apart from Update display when new value accepted.

Project no.

SPREAD in project Wait for new spread number from typewriter.
details, resource Update display when new number accepted,
in project details

ERROR Return display to ready state.
SPREAD or Alter allocation mode and reallocate all
NON-SPREAD projects. Update display

: 0 . L ' . » ez . -‘\ bus T .ﬂ a se N . .
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APPENJIX B: LIST OF ERROR MESSAGES

EOP
FLX

.. . GTH

IPA

IPN

IPS

IPY

IRA

" ISN

ITT

IV

NOR

NHP

NIMR

NRA

ACCEPTED AS 'N!

Spreads are numbered consecu=
tively in the order in which they
are typed in.

end of spreads - only 7 spreads
are allowed per resource.

field length exceeded .- too many

.characters typed in.

5

greater than a hundred - % ,
OFFSET cannot be greater than
100%. :

invalid programme allowance
found on tape.

invalid project number found on
tape.

incorrect pen sceruence - display
items identified in wrong order.

invalid production week found
on tape

invalid resource allocation found
on tape

invalid spread number found on tape

" title o "

invalid week number - only
production weeks 37 = 49 inclusive
are accepted

numeric data required -~ character
other than a digit found where an
integer is expected.

not a hundred percent - sum of :
numbers in a spread should be 100(%)

none in - no resource or projects
in file when output is requested.

no more room - the file or record
into which you are trying to enter
data is full

non-zero resource allocation - a zero
spread number with a non-zero
resource allocation is verboten.

O . .
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NTL

s/8

SNI1

TMW

VWIRT

number too large - a number is
too large to fit into its
place in a record even though
it has a permissible number of
digits

shillings or pounds (g) =
COST RATE must be expressed in
shillings or pounds

spread not in - a spread number,
wvhich is greater than the number
of spreads available for that
resource, has been used.

too many weeks - spreads cannot
be more than six weeks long

wrong tape - tape. being read
does not have the expected title.
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APPENDIX C: PRODUCTION DEPARTIMENT COJE NUMBERS

BBC.1 - - BBC,2
© 01 : . DRAMA PLAYS ' 41
o2 . ' SERIALS | 42
03 . . SERIES 43
ok . » LE COMEDY ‘ 44
05 | VARIETY 4s
. 06 o . FEATURES ARTS . 46
. o7 : GENERAL 47
o8 ‘ SCIENCE 48
- 09 : '~ ©C.B. BEVENTS b9
10 SPORT . ' 50
11 | MUSIC 51
12 ' DOCUMENTARIES 52
13 CURRENT AFFAIRS 33
14 CHILDRENS PROGRAMMES 54
15 RELIGION 55
16 PRESENTATION 56
17 SCHOOLS 57
18 FURTHER EDUCATION 58
19 CONTINGENCIES Yo 59
20 3 RESERVE - 60

2Q3



APPENDIX B

The Questionnaire

This Appendix contains the questionnaire used in the survey of

users and-potential users of TMIS (see chapter 7).'
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Fromt Director of Programmes, Telcvision
Roon No. & Buildinz: 6086 Television Centre Extn: 2945/2014 June-1970
Subject: TELEVISION COMPUTER PROJECT

To:

As you know, for the last four yecars, there has been a Tclevision Computer
Project. The aim of this project has becn very simple. It has been to try
to help the Television Scrvice ensure that it is making the best use of
Projraime LIoNey. I belicve that it can help towards this end by producing
quicker and better information than can be obtained by any other neans, and
indeed, undertaking planning calculations which sinply could not be achieved
7ithout a machine.

But, of course, while the 2in of the project is rclatively simple, its achieve-
nent is not easy. It would be difficult in any orzanisation, and even nore so
in a fast-rioving operation like Television. llany of the systens are cominzg
into use now, and others will follou. The systems are not yet perfect, but
everyone is working very hard to inprove them. Sinply because of this, we
have to know how, and if, the systen is beinz used, ./hat is wrong with it and
how it can be improved to be of greater use. It is, after all, the servant
and not the naster.

Many people have worked to create this systen. Anongst then are the holders
of the Television bursaries at Inperial Colleze. They have also devised a
_questionnaire: its ain is to get a cross-section of Television staff's
opinions about computers, and their usefulness in the Television context.

e need this information. Of course, you do not have to fill the
questiomnaire in if you do not wish to, but if you could find tine it .jould
be helpful for the reasons I have stated. Your answers will be treated
confidentially. There will be no identified individuals, since the results
will be published in terms of averages. To try to maks it easier, possible
sngmors to many of the questions have been provided so that you can just tick
or mark your answer. It should take about 10-15 minutes to complete.

I hope you .sill feel you can help by filling in the questionnaire. A stamped
addressed envelope is enclosed for its return.

‘:j')c_u.»\:ei C«\W«g

SRY ' (David Attenborough)



SECTION 1

This section is concerned with the use of computers in the

Television Service and how this affects you.

1) Do you have any dealings with the computer, directly or indirectly?

Yes

No Go to question 7

[ J—

What you supply to the Computer

2) Would you please tell us about any information you supply to the

computer.

How many documents (actual sheets of paper) do you fill

in to be sent to the computer, and how often do you provide

information for a document to be sent to the computer, but do not

actually fill it in yourself? In order to be explicit, we have

classified the documents you may fill in and the information you

may provide into two types, as indicated in (a) and (b) below.

Please do not include any document or information provided under

both (a) and (b).

O

None L.J Go to question 3

-

(a) Documents filled in on a regular weekly basis:-

cossceasesacsascass cesssoneccessaccacses DEr Week on average
Information provided on a regular weekly basis:-

cescaaancan ccacsconaco ceaccanssosasc times per week on average

(b) Documents filled in for a particular programme, at one or

more times depending on the state of- the pregramme:-
ceencoeccceonccansccccccacsccacacas DEY programme on average
Information provided about a particula? programme, at one or
more times depending on the state of the programme:-
ansanasccan ecceasaceconsasceeo LiMEs per programme on average
If you fill in any documents or provide any information of
type (b), please would you indicate how many programmes you
deal with on average per year:-~

© 00 0N0ABO0C000ENOGCA0OCO0EV0O0C00O00SGAS O per ye&r
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th§ you get from the Computer

3) Would you please tell us now about any information you receive from the

computer. Please tick just one of the columns for each printout which you

receive personally or which you refer to but do not receive personally.

Strand Operating Plan/Statement
Dept.Operating Plan/Statement (Progs)
P.B.E./General Enquiry Printout
Others (please specify)

9300 0BCO0CDO0OCODBC0CG00D0000G00DACSOO0S0 08O &
©00000000609000000080Q0000060000000600000°0 " 9
90000000000 OBEOBE0N0003000000D0OGCDOO0D000G6 OO o
©CD0ODPEOOEPONSONDOOANDO0BO00000G000ODOA0OC OO of

+
1
930000003 ODOOODIO0YODAO0ANOIANDOOOANDAIAIDONAAI20a00000A8aON0060C¢

Distributed | Refer to this
to me printout, but not
personally distributed to me

o s e e e e e e et e e o

smooeopoaosoeoccod

eco90acocncooca oy

cooapenossonae ooy

hoeo0a00a00o00o0d

P8 000 S0G00000CDD0 6N

GoenNnEgOo000b0DONA0B0O000Q0

020000000 0HD0000LQ0D O

P00 8O0 000DAGQROODOODO

00 een000QB0000OCROO00aD

4) On average, how often do you refer to any computer printout in your work?

More than 3 times a day
About 2-3 times a day

About once a day

About 2-3 times a week
About once a week

Less often than once a week
Never

Could'nt say

[P

5) How long is it since the first occasion on which you saw a computer

printout from the Television Management Information System?

More than 18 months

t

-
About 12 to 18 months:
About 6 - 10 months |
About 2 - 4 months | |

1 month or less

Have never seen one

Don't remember
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How the Computer has affected your job.

6) We would like to find out how the computer has affected your job.
If you have changed jobs recently so that it is naot possible for you
to compare your job before and after the introduction of the computer,
Please tick the box below and go to question 9.
Have changed jobs recentlyz::]
On the whole, how has the computer affected the work you were doing
before its introduction? Would you say it has been -

A great help ;
A slight help ]
No effect

A help in some aspects,
a hindrance in others.

A slight hindrance
A great hindrance
Don't know

-

7) As a result of the introduction of the computer do you have to do any
work that you did not have to do before?

Yes fﬁl No L § Go to question 9

|

8) How do you regard the new work caused by the introduction of the

vomputer? Would you say it is

I

[R——
i
i

A great waste of time
A slight waste of time ]
Some a waste of time, some useful
Slightly useful L
Very useful indeed

Don't know i

9) Has the computer made your job more or less interesting?
Much duller i
A 1little duller '

Ho effect

A little more interesting

Much more interesting

o e

Don't know/Can't say Lﬂ*}
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How the Changes have been explained to you

10) What do you think of the explanatory information you have received about
the new management procedures (total costing, cost recovery, ete)?

Would you say it was

i

Very informative. Told me all I needed to know.

Quite informative. Covered most points, but not all.

Mixed., Missed as much as it covered.

Uninformative. OCovered some points but missed most.

Very uninformative. Told me almost nothing of what I needed
to know.

Have received none

Don't know.

11) Have you been to one of the McKinsey ''presentations" where one of their

team described their proposals?
]
=
!

I
i

—

Yes
No

Can't remember
12) Have you been to one of the Computer Project Team's "Involvement

Meetings'" where the computer proposals were described?

Yes ;_:J

No i ‘
Can't remember | i

————t

13) How many times has any member of the Computer Project Team discussed

the computer system with you?

0 1
12 I
3-5 B
6- 10

more than 10

Can't remember

14) Did you go to one of the demonstrations at Imperial College of a

computer with a visual display?

Yes P

No L
Can't remember
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15) What do you think of the explanatory information you have received about
the computer system (meaning and use of printouts, input documents,etc)?
Would you say it was

Very informative. Told me all I needed to know.

Quite informative. Covered most points, but not all.

Mixed. Missed as much as it covered.

Uninformative. Covered some points but missed most.

Very uninformative. Told me almost nothing of what I needed to know.

Have received none

_._JDon't know.

16) Do you have any suggestions for ways in which the communication of new
management procedures and computer usage might be improved? If so,

please give them.

None[:]

0 O0POO0O0BNDAN0OCG00O0CBIOOC0O0GONNOODODOCO0O0O0COOODOENONOCO0DQO0NIOO0NGgOONO000Q
00000000 O0O0O0CO000N00YO0QCANDNOINONHPOOPIDOHOOBNRADANOODOAADSOODO SO
0O 0N0000CDDOC0U0000CEATCNOO0AD00000000A00000N0C00000O00DDODO0D00D0000OC

B 060020000000 YOOONDO00COBODOOA0N000CAN0NPOBO0OOPIAAGOOODNNO000O0OO0BSGDROODH

How computers will affect Television

17) What effect do you think the use of computers will have on the
centralisation of authority in the Television Service as a whole? Will
the authority to make decisions be more concentrated in a few people or
will the authority to make decisions be more widely spread throughout

the Service?

:Very much more centralised[
Slightly more centralised iw_
Little or no effect §
Slightly less centralised

Very much less centralised |

Don't know/Can't say :

v

18) If you think that there will be a change in decision maoking authority,
please say from whom and to whom, in general, the authority will be

transferred.

9 00PBOGO0DOSCO0GEANANBOCO0BNA00I00000DG0N000CBA0C00CAB0NOBS00000008500M0
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19) What effect do you think the use of computers will have on the

freedom of your own department to make decisions?

Very much more freedom, |
Slightly more freedom
Little or no change A"‘J

i
Slightly less frceedom F—J
Very much less freedom:
Don't know/Can't say

20) What overall effect do you think the use of computers will .have on the

Television Service?

IExtremely beneficial L~_
Slightly beneficial '
No effect

—

Slightly adverse

Extremely adverse
Mixed effects
Don't know/Con't sayl i

21) Please give your reasons for your answer to question 20.
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SECTION 2

Your other experiences with Computers

The aim of this section of the questionnaire is to obtain a general
background of your experiences with computers.
22) Outside work, do you receive any bills, bank statements, etc. produced

by computer?

Yes l
No i L_MGO to question 5

Don't know i

s ot

23) Overall, how is the use of a computer affecting the services you get

from banks, shops, Government departments, etc.

Very much improved serviqesrb“
Slightly improved services |
e

No« change
Slightly worse services
Very much worse services |

» P"""""
Varies/Depends '
Don't know f_—

24) Have you ever had to complain about an incorrect bill, bank statement,

or other such document produced by a computer?
Yes [n}
No %

Can't rememberr

]

25) Have you had any experience of working with computers before the

Television Management Information System?

Yes [:}
L]

No I —— Go to guestion 29

26) Where did you obtain this experience of computers?
B
With the BBC|

|
Elsewhere L j
Both P

—
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27) VWhat was the duration of this experience?

5 months or less
About 6 - 9 months)
About 1 - 1% years
About 2 - 3 years

More than 3 years

Can't remember

.

28) What were your responsibilities with respect to the computer and what
was your reaction to this work with a computer?

0920000000030 ABOBONCOONDO00OVO0DOOIOCOV0OOR000B000COB0OD0O00GDBOOGNGCGESGO0 OO

0P OO0 0000600000 NDOOOAO0DO0S0O0000O0ONOADBBA0NOT20080060000030OMIO0EC0O0O00BGCO A

29) What do you think will be the overall effect on society of the use of

computers?

o —

Extremely beneficiall
Slightly beneficial
No effect

Slightly adverse
Extremely adverse
Mixed effects

Don't know/Can't say

[ I—

30) How has your experience, if any,of the use of computers in the Television
Service changed your opinion of computers? Is your opinion now

Very much less favourable{wﬂ
J

Slightly less favourable { |

Little or unchanged .

—

Slightly more favourable

Very much more favourable!
Don't know/Can't say f

s

| S——

SR P

J R
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SECTION 3

Personal Details

The information given in this section will be used to classify and

compare the responses and not to identify individuals.

21) How long have you worked for the BBC?cconscscensnccnnnnsscsanancocosan
22) What is your jobTeocesccacsssccccancacsososscecsoanonancanssosesn oas
33)  Grad€ncecoconacsocanancsssaacaconoaosnonesooanasancsaceacenoccanseane
3L4) Departmentcococoocceccnoceacsoasasncsocececaasanen-csenannacssanassene
35) What previous jobs, outside the BBC, have you had, if auy?

Nonegd*ﬂ

asaonco0osnnos0000a6080000n00000500035000000000005050 00608000000

a0 n0h000CAE0CIND IODUDNDOO0O0DDONONNOEDAEOOO0NO00ABIO0NNO0OAENOCONNSa00000 0000

DO B OOON00ODO0NRAOBO000D0OODBO0CD0ANBEOTINO0DPRPOOO0DBO0O0OQRUUNANHOOOBHIOGD DO

26) What formal qualifications do you have?

Higher degree
(M.A.,M.Phil.,etc.)

Degree ¥“
HND
HNGC

Other degree level (please specify)scecocsecnssnssssoonoocsososonn

A Level/ONC |
O Level !

Other (please SpeCify)oococoscescssansococonoocasansoaososcnssancss

pe——

!
None Pl

A——
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37) Please list any professional organizations of which you are

a member

None[:]

O 0 D0DO0O0B8000O0D00D00O000NADOOOO0UOADOVOECOOSOENOANDIBOBEOAGEOEGO DD
5009000090000 B00000000A006A000000GO00S00000CC0000CCO00C000O0DO0O00
oD G OO0 PO0VOODOO00000G00GO00CDANBDOO0O000000GO00FO0O00 0000000 eS

CPODO0GEe 000D G000OAA0NO000000NOC00D0C0AO0OO000000006G6000O0O6O0O0000a0

33) Finally, is there anything you feel we ought to know about the

effects of computers that has not been covered in this questionnaire?
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APPENDIX C

Tabulation of Responses to the Questionnaire

oJ

1) bo you have any dealings with the computer, directly qr indirectly

Yes No- No answer
Number 180 87 1l
Percentage 67 ' 32

2) To standardise the responses to this question, they were converted to
the number of documents filled in per year and the number of times

information was provided for the computer system per year.

Documents filled in per year | Number | Percentage

0 165 62

1 to 99 63 24

100 to 999 27 10

1000 gnd above 13 5

Times information provided

per year Number | Percentage

0 182 68

1 to 99 , 44 - 16

100 to 999 33 12

. 1000 and above 9 3
Number of documents filled in plus Number | Percentage

number of times information
supplied per year

0 135 50 .
1 to 99 - 58 . 20
100 to 999 . 56 | 21
1000 and above 19 7
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3)

4)

Some of the TMIS printouts are produced in sets of related printouts.
Thus in a few of the cases below the number of printouts is not clearl&
defined. This is mainly true for those receiving several printouts.
The vast majority (of those who ?eceived any printouts) received oné

or two of the printouts quoted in the questionnaire.

Number of Printouts Number | Percentage
received personally
‘ | -0 : 180 67
1 63 24
2 10 4
3 6 2
4 to T - 9 3
Kumber of printouts Rumber | Percentage

referred to but not

personally received

0 205 76

1 ' 47 18

2 9 3

3 7 3
Frequency of reference Rumber | Percentage

to any computer printout

More than 3 times a day
About 2 - 3 times a day

About once a day i 1

About 2 - 3 times a week 12 4
About once a week 43 16

Less often than once a week |. 63 24
Never 47 18
Could'nt say 3 1l
No answer . 90 34
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Of those who gave no answer to questions 4 and 5, 87 were directed

past them by question 1.

5)
Length of time since TMIS Number Percentage
printout first seen
More than 18 months , 8 3
About 12 to 18 months 23 9
" About 6 - 10 months 42 16
About 2 - 4 months - 27 - 10
1 month or less | 29 11
Have never seen one 41 15
Don't remember 9 3
No answer 89 33
6) 11 people.(4%) had changed their jobs recently.
-Effect of computer on work Rumber Percentage

done before its introduction

A great help ’ 10 4
A slight help ' ‘ \25 ' 9
No effect | 2 7
. A help in some aspects, : : : L
a hindrance in others ~ 80 30
A slight hindrance | 27 10
A great hindrance 9 3
Don't know _ . 2 1
No answer 9 | 35

Of those who gave no answer to this question, 84 were directed paqt it
1 i

by question 1, because of an error in the questionna}re. |

i
3

:

'

{
—
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9)

New work caused by the Number Percentage
introduction of the
computer
Yes 145 54
No 111 41
No answer 12 4
6pinion of new work caused by Number Peécentage
the introduction of the computer
A great waste of time 13 5
A glight waste of time 20 T
Some a waste of time, 50 19
some useful
Slightly useful 41 15
Very useful indeed 16 6
Don't know 3 1
No answer 125 47
Effect of the computer on Number Percentage
interest of job
Much duller 5 2.
A little duller 19 7
No effect 174 65
A little more interesting 33 12
Much more interesting 14 5
Don't know/Can't say 14 5
" No aﬁswqg 9 3
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10)

1)

13)

Opinion of explanatory information Number Percentage
about new management procedures :

Very informative 27 10

Quite informative 126 47

Mixed 63 24

Uninformative 6 2

Very uninformative 3 1

Have received nome 32 12

Don't know 8 3

No answer 3 1
Attendance at a McKinsey Number Percentage
presentation

Yes 166 62

No 100 37

Can't remember 2 1
Attendance at a Computer Projeot Number Percentage
Team "Involvement Meeting"

Yes 41 15

No 225 84

Can't remember 1l 1l

No answer 1
Number of times computer system Number Percentage
discussed with member of Project
Teanm ° .

0 172 64

l1- 2 48 18

3~ 5 18 7

6 - 10 7 5.

More than 10 22 8

Can't remember
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14)

15)

Attendance at Imperial College Number Percentage
demonstration

Yes 19 7

No 248 95

Can't remember 1
Opinion of explanatory information Number Percentage
about computer system

Very informative T 3

Quite informative 50 19

Mixed 31 12

Uninformative 8 3

Very uninformative 4 1

Héve received none - 158 59

Don't know 6 2

No answer 4 1

16) Summary of Suggestions for Communication of new_procedures

112 out of the 268 questionnaires analysed contained suggestions;

[
_ Thogse which occurred more than once are listed below in order of

frequency of occurrence with their frequency.

18 -

14 -

11 - A single comprehensive docuhent or handbook (rat@er than

General unspecific request, e.g., more informationm, widgr

distribution of existing "papers”.

Lectures, seminars, teach-ins.

assorted memos).
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11 -~ More involvement of. users, particularly in early design stages.
9 ~ More user oriented examples and explanation, i.e., how the system
affects the user personally.
8 - Short courses (anything from one to three days or even.
weekends suggested).
8 - Usé better/simpler English. Don't use computer or administrative
Jargon or provide a glossary.,
7 - A newsletter or circular (more oomprehensive and more widely
circulated than the curremt one).
6 - More personal contact/informal meetings.
4 - More use of diagrams, flow-charts, etc.
4 - Provide proof or'figures for benefits gained from system.
4 = Make a video tape or film about the use of computers in the BBC.
3 = Make gure the system designers and communicators understand the
users' problems.
3 = Wider availability of printouts.
3 « More succinct descriptions.
2 = All information to be distributed from a single source.
2 - More on the input of information to the system.
2 - More explanation of printouts,
2 - Better communication about other departments' brocedures.

2 - Direct communication by Heads of Departments at regular meetings.

17)

Effect of computer use on

decision making authority ' Number Percentage
Very much more centralised , 53 . 20
Slightly more centralised “ - 54 : 20
Little or no effect I 22
Slightly less centralised 22 8
Very much less centralised ‘ 26 . , 10 .
Don't know/Can't say 51 . 19
No answer : ' A 4 1 i
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18) The categories for responses to this open-ended question, on the’
transfer of decision-making authority, were developed from the

responses received.

Decision-making authority transferred Number Percentage

1 To line managers from senior managers or 18 7
department heads and to department heads
from Controllers (hierarchical
decentralisation),

2 To heads of departments/Controllers from 17 6
line managers/producers (hierarchical
centralisation)

3 To producer/production department/line 14 5

manager from Programme Planning/
administrative staff (functional
decentralisation)

4 To Planning/finance/administrative staff 9 3
T from production staff/line managers
‘ - (functional centralisation)

5 To producers/production departments/line 12 4

managers .
e 6 To Planning/finance department . 4 {1

7 To Controllers/heads of departments/ 11 - 4
senior management

8 To those with access to/controlling the 2 1
computer

9 To production departments from servicing 2 R
departments

0 No change 9 3

+ Miscellaneous (e.g. level or department 27 10

stated without saying from or to)

No answer o Y : C 143 53
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19)

20)

Effect of computer use on freedom Number | Percentage
of respondent's department
Very much more freedom 22 8
Slightly more freedom 34 13
Little or not change | 115 43
Slightly less freedom 29 15
Very much less freeom 24 9
Don't know/Can't say 29 11
No answer 5 2
Overall effect of computer use Number | Percentage
on the Television Service
Extremely veneficial 59 | 22
Slightly beneficial 86 32
No effect 8 3
Slightly adverse 20 T
Extremely adverse ‘ 8 3.
Mixed effects 41 15:;1_,_-
Don't know/Can't say 41 15
No answer 5 2

21) Reasons given for beliefs about the overall effect of the use of

they were given.

224
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Good effects

58 - Better/faster/more accurate information available
35 « Cost saiing/improved cost contrbl/improved.cost consclousness
27 - Improved resource usage/awareness of resource usage
24 - Improved decision making
15 - Better forward planning
10 - Reduction in clerical/routine work, leaving more time for
creative work
6 - Centralisation of information/deoision-making

4 - Greater flexibility

Neutral or gualified good effects

33 « Depends on how they are used

18 - Computers not suitable for creative/artistic work
8 - Bad data currently going in to the system

7 = Good for administration/finance/ Programme Planning

5 = Needs correct data

Bad effects
21 = Too much attention paid to costs/computer system, resulting in
lower programme quality or less time spent on programmes
21 - Inflexibility of system (particularly the difficulty of making
changes to data in the system) .
19 - Extra time spent on input or extra staff neeéeded to provide 1npﬁtito ™IS
16 - Incorrect/unrealistic data on printouts
8 - Greater standarisation'of programmes

7 - Bxpbrtise needed to deal with computer (and not available)
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6 = Detailed data needed for TMIS before it can be given
5 = Computer is a bad way of dealing with a shortage of monéy. The

$

money available should be spent on programmes.

Miscellaneous

12 - Too soon to say/don't know enough to say

5 = Faith
22)
Receipt of computer-produced Number | Percentage
bills, bank statements, etc. '
Yes . 259 97
. No 4 1
Don't know 4 1‘
23) Effect of computer use on Number ‘| Percentage
bank services, etc.
Very much improved services .17 6
B Slightly improved services 43 16
No change\ 70 26
Slightly worse services 78 | 29
Very much worse services ' 26 410
Varies/Depends : 21 8
Don't know : T |
No answer ' | -9 3

226



24)

25)

26)

27)

Complaint about incorrect Number | Percentage
computer-produced document
Yes 145 54 .
No 108 40
Can't remember 6 | 2
" No answer 9 3
Previous experience of Number | Percentage
computers ’
Yes 34 13
No 233 87
No answer 1
Location of previous Number | Percentage
experience
With the BBC 15 6
Elsevhere 10 4
Both 9 3
No answer 234 a7
Duration of previous Number | Percentage
experience
3 months or less 12' .4
About 6 - 9 months '10 4
About 1 - 1% years 3 1
About 2 - 3 years 2 1 | .
More than 3 years 3 1l
Can't remember 2 1
No answer 236 . 88

227



29)

30)

Overall effect on society Number | Percentage
of computer use
Extremely beneficial 64 24
S1ightly beneficial . 76 28
No effect | 3 1
" Slightly adverse 23 9
Extremely adverse 8 3
- Mixed effects 67 25
Don't know/Can't say 19 7
No answer 8 3
Effect of computer use in Television | Number | Percentage
on respondent's opinion of computers
Very much less favourable 10 4
_Slightly less favourable 28 10
Little or unchanged 167 62
Slightly more favourable - 23 9
Very much more favourable 11 4
Don't know/Can't say 21 8-
No answer 8 i 3
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