MODEL -OF THE DIFFUSION OF MANAGEMENT - SCIENCE

IN SOUTH AFRICAN BUSINESS

| $0
A Thesis : &O
submitted in rulfllmerQQ'

of the requirement for {q)egree of

Doctor of Phl&ophy

UNIVERSITY PE TDlllN
Q}%\
A
Q(\
,QQ

DAVID SHAWE WRIGHT

1976



QO

The copyright of this thesis vests in @@ author. No
quotation from it or information derived:from it is to be
published without full acknowledg nt of the source.
The thesis is to be used fo ivate study or non-
commercial research purposes ém :

Published by the Universjg‘l%r Cape Town (UCT) in terms
of the non-exclusive Kd\se granted to UCT by the author.

&
N



(1)

ACKNOWLEDGEMENTS

This thesis represents a culmination of a long interest
in the development of Management Science 'in South African’business.
The interest in turn stems Frum practical experience of the
difficulties involved in intruduciﬁg basic concepts of Systems
Developmént and Uperations ﬂeseérch in local organizations. The
work of the "Co-operative Intefnatiunal Programme of Studies on.
Uperafiuns Research and the Management Sciences" uwas Finaliy
responsible for the decision to embérk on-the research desﬁribed:
in thg pages.that follow. It is with gratitudé that I acknoﬁledge
the assistance and interest displayed by Professor Meyer Feldberg
of the Graduate School of Business, Uhiversify of Cape Taﬁn whao
introduced he to the Co-uperative Programme and subsequéntly super-

vised and motivated me whilst I was Engéged in my research.

I must also thank Professor Michael Radnor quthe Graduate
School of Business, Northwestern UniVersity, Evanston, Illinois,
who provided me with a great deal of information and at the same.

time took a personal interest‘in the results of the project.

I would like to acknowledge a debt I owe my colleague,
. Professor John Simpsgn, for his'helpful criticism of the areas of

Behavioural Science which form a significaht part of this thesisﬁ

The fieldwork, which was used to test the model DF_DR/MSY

DiFfusiun,‘tubk pVer two years to complete in ten Sduth African



(11)

companies. During this period the executives of the companies
concerned gave freely of their time and provided me with information
and useful comment. Although they must remain anonymous I thank

them most gincerely for their patience and understanding.

: Tﬁe work of translating my handuriting into ﬁyped script
Fell upan the shoulders of Maryann Gilbert, Audrey Le Fleur and
Finally.JDcelyn Kennedy.  Jocelyn in’partiﬁular uurked munders
to produce the Finishea_manuscfipt in time, I canzdnly séy,Thank

You.

Finally, my wife and children have lived in the shadow of
this thesis>FDr three years. --I hope that'they'Feel the result of

the labour justifies the ordeal.



(iii)

ABSTRACT

A MODEL OF THE DIFFUSION OF MANAGEMENT SCIENCE

ACTIVITIES IN SOUTH AFRICAN BUSINESS.

This thesis presents a model of the process of diffusion
of Management Science activity in South African business. A pre-
‘liminary model is derived from available literature describing
Management Science diffusion in the United States and Europe.

This model is tested against data Dbtalned 1n ten Fleld studies
performed in South African cnmpanles.

The model may be used to forecast the outcome of the
diffusion of Management Science activities in local organizations.
It is also possible to use the madel to predlct the Future of
‘Management Science in South Afrlca.-

Management Science tethniques are being employed by
organizations in most industrialized countries throughout the
world. In South Africa however, it has not been easy to intro-
duce these technigues and it has often been extremely difficult
to achieve successful implementation of Management Science
recommendations. As a result there appears to be a need for a
better understanding of the factors which influence the intro-
duction and implementation of Mamagement Science. This knowledge
will help South African businessmen understand the pitfalls and
problems associated with Management Science and enable them to at
least ensure that a favourable climate is created for the estab-
lishment of the activity. It may also help Management Scientists
understand why worthwhile projects sometimes fail and enable them
to 1ncrease the chances of success.

Diffusion is the process by which an innovation spreads
from its source of invention or creation to its adopters. The
innovation need not be new in time, it merely has to be a new idea
as perceived by individuals encountering it. The diffusion
process describes the manner in which a new idea is communicated
by one person to another, or by one group to another group.

There are four fundamental elements whlch characterise the
diffusion of an innovation: :

1. the innovation itself
2. the method of communication
3.. the social system in which the communicatiun'takes place

L. ~the time span of the diFFQsiun process
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A social system is a population which is functionally
different and is engaged in a collective problem solving process.
The time span of the diffusion process is dependent upon the
reception of the innovation. The innovation may be immediately
rejected or it may be favourably received and subsequently adopted.
After adoption there may be a decision to discontinue the inno-
vation i.e. to cease using it.

In the context of this thesis Management Science is the
innovation, and the social system is the organization into which
Management Science is introduced. The factors facilitating
adoption or causing rejection are critical to this thesis and
form the bhasis of the model. The process of communication of
the innovation from individual (group) to individual (group) and
the organizational relationships that exist between the individuals
communicating knowledge of the innovation to the individuals
receiving it are important aspects of the model.

For the purposes of this thesis a Management Science
activity has been defined as one which "is performing work
utilizing newer methods of mathematical analysis and/ar which is
involved in non-routine computer systems activities". It is
important to make this definition as Management Science itself is -
identified under a variety of different organizational names such
as operational research, operations evaluation, management 501ence,_
systems analysis, systems research etc.

On the basis of this definition recognisahble Management
Science activity has been in existence for over thirty years. 1t
first emerged as a formal discipline in England at the beginning
of World War II and was known as Operational Research or OR.
The corncepts of OR were established in the British and American
armies during the war and subsequently spread to business and
government in the two countries. Societies were formed to promote
the new discipline and courses in 0OR were offered at undergraduate
and graduate levels in most Universities and Business Schools.

As the accent of OR changed so did its name and by 1960
the discipline had become known as Management Science or Operations
Research/Management Science - OR/MS. By 1970 OR/MS was an :
established and accepted activity in business and government in
the United States, Britain and Europe. The diffusion process had
reached the "adopted" stage of the cycle, although there had been
many instances of rejection or discontinuation along the way.

In the majority of industrialized nations OR/MS is no longer
regarded as an innovation.

_ In Sguth Africa the process of OR/MS diffusion has been
significantly slower than it was in the US. It was not until 1967
that it became possible to study for a degree in OR/MS at a South
African university and it was not until 1969 that the South African
Operations Research Society was formed. There are less than 4O
formally constituted OR/MS groups in South Africa and these tend

to be located in local companies with international Head Offices

or in large state controlled organizations. At this point in
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time (1976) many South African managers still regard ORM/S as a
recent innovation. Top Management attitudes towards OR/MS range
from enthusiasm to scepticism and hostility, and the diffusion
process is complex. :

This thesis presents a model of the process of OR/MS
diffusion in South African business. The model identifies those
inhibiting and facilitating factors which control the diffusion
process in individual organizations. Some of these factors
appear to be peculiar to South Africa whilst others have been
observed in international situations.

For the past ten years a Research Group at Northwestern
‘University, Evanston, Illinois, has studied the diffusion of OR/MS
and has concentrated on the identification of the factors which
influence OR/MS success. The group has traced the history of
OR/MS in over 100 companies in order to identify the factors which
govern the rejection, discontinuation, and adoption of OR/MS in
American organizations. Under the programme title of "The
Co-operative International Programme of Studies of Operations
Research and the Management Sciences" the group has published its
findings extensively. The influence of factors such as leader-
ship, sponsorship, top management support, and EDP backup on OR/MS
success have been examined and documented. The group has produced
what is known as the "Life Cycle" model of OR/MS diFFusion.

, Althuugh the effort of the Northwestern prugramme has

cuncentrated on the American environment, studies have also been
carried out in a number of industrialized and developing countries
that have participated in the Research project. This has provided
further information with which to weight American findings to allow
for the different states of economic and 1ndustrlal develapment of
the USA and other member nations.

Many of the factors identified by the Northwestern Group
are included in the preliminary model of OR/MS diffusion in South
Africa. In order to test the validity of the model a series of
ten in-depth case studies of OR/MS diffusion were conducted in |
local companies. On the basis of this information it is possible
to derive a refined model of the process of OR/MS diffusion in
South African business. ”

The model combines aspects of the Life Cycle model of
the Northwestern Group as well as the more widely known Authority-
Innovation Decision diffusion model of Rogers and Shoemaker. It
was necessary to expand the early stages of the Life Eycle model
by including certain aspects of innovation diffusion in view of
the difference in levels of technuluglcal develupment in America
and Suuth Africa.

It is hypothesised that the d1FFu510n of OR/MS in South
African business can be represented by two separate processes
superimpased upon one anather. The factors which influence the
‘Primary Process in the "Two Process" model are different to those
which influence the Secondary Process.
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The Primary Process corresponds to the "Prebirth" Phase
of the Life Cycle Model and the "Awareness, Interest, Evaluation"
Phase of the Authority-Innovation Decision Model. During the
Primary Process the Top Management of an organization becomes
Aware of OR/MS and makes the decision to runm a Trial of the
activity or to reject OR/MS entirely. If OR/MS is rejected the
Primary Process is complete and will not be followed by the
Secondary Process. If Top Management decides to run a Trial the
Primary Process is complete and is followed by the Secondary
Process. The Primary Process is not complete until Top Manage-
ment makes a conscious decision to reject OR/MS or to commit it-
self to a Trial.

In an enviromment of high technology where Management
is regularly exposed to Innovation the significance of the Primary
Process is not as great as that of the Secondary Process. This
is particularly true of the United States and this is one of the
reasons why American Research has concentrated on the factors
influencing OR/MS success rather than the factors which 1nFluence
the initial attitudes of Top Management to OR/MS.

The Primary Process of OR/MS diffusion is dependent upon
the reaction of Top Management towards innovations such as OR/MS.
If Top Management is disinterssted in or sceptical of innovation
it is unlikely that a formal Trial of OR/MS will be ordered.
Although the Trial itself is part of the Secondary Process, the
extent to which Top Management becomes involved in organising the
Trial is partially a function of the attitude of Top Management
towards OR/MS.

It is hypothesised that the outcome of the Primary
Diffusion Process will be influenced by the Receptivity of Top
Management for OR/MS. Receptivity is a composite term which
incorporates the stages of Top Management Awareness, Interest and
Evaluation in the Authority-Innovation Decision process.  0OR/MS
is likely to be rejected during the Primary Process if the
Receptivity of Top Management is low.

In South Africa Receptivity is positively associated
with four factors. If one or more of these factors is present,
then Top Management will be increasingly Receptive towards OR/MS.
Conversely if all four factors are absent then Top Management will
be indifferent or hostile towards OR/MS.

The factors which have been found to control Receptivity
in the Primary Process are:

~+ the level of influence exerted by an International
parent company or associate

* %the level of pr0F85510na1 training amangat Top
Management

* the availability of EDP expertise with OR/MS exparience
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the level of Top Management exposure to Innovation
as a result of overseas visits, seminars, etc.

The most important controlling factor is the influence
of International Corporations on their South African subsidiaries
or associates. Companies which are controlled by International
parents or which have easy access to overseas expertise are likely
to possess a Top Management Team that is more Receptive to OR/MS
than a local organization with no international ties. In this
sort of company Top Management Receptivity is often a reguirement
of employment. Furthermore an OR/MS function may be written into
the organization chart, or alternatively required operating
information may only be obtainable if OR/MS technigues are applied.

In the absence of this factor the three other factors
control Receptivity. A young Professionally trained management
team with modern norms is more Receptive than a Traditional family
controlled team. Top Managers who have easy access to DP personnel
with DR/MS experience are more Receptive than their counterparts
in companies without this facility. The upward diffusion of OR/MS
expertise from DP personnel to Top Management will increase ’
Receptivity. Exposure of Top Management to innmovation brings
with it an awareness of innovation and increased Recept1v1ty.

Receptivity ratings of the members of Top Management in
an organization are often similar. This confirms that executives
who achieve Top Management levels are required to exhibit the same
norms and values as their colleagues. If the Top Management Team
~is large there may be a divergence of attitudes towards OR/MS.

In these cases the role played by the sponsor is of particular
importance, the sponsor being the member of Top Management actually
promoting OR/MS. If the sponsor is Receptive and has high status
within the organization this may offset the Hostile attitude of
other members of the Top Management Team. Conversely a sponsor
with low status and inadequate understanding of OR/MS may be
unsuccessful in promoting OR/MS if the remainder of the organiza-
tion are Hostile or Indifferent. '

‘ The field studies showed that there was a definite
association between Receptivity and these four factors. The Top
Management teams of companies which lack the four Controlling
factors are either Indifferent or Hostile to OR/MS. ARs a result
the Primary Process drags on or alternatively the Trial Phase UF
the Secondary Process is never Cumpleted

The Secondary Diffusion Prucess involves the Trial of
OR/MS and the subseguent decision by Top Management to discontinue
OR/MS or to introduce it permanently into the organizatiaon. If
the Trial is unsuccessful, Top Management may discontinue further
OR/MS activity and the Secundary Process will be complete. If
the Trial is a success, Top Management may decide to formally
introduce OR/MS into the organization structure. Management 1is
then perceived to adopt OR/MS and subordinates are forced to adopt
DR/MS themselves. Subsequent success by the OR/MS activity may
result in genuine adoption by Top Management and subordinates. -
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Failure of OR/MS projects may be caused by subordinates who have

in fact rejected OR/MS. Continued failure can force Top Manage-
ment to discontinue OR/MS thereby completing the Secondary Process.
ARlternatively the Secondary Process is complete when OR/MS is
genuinely adopted by both Top Management and subordinates through-
out the organization. '

The Secondary Process is based upon the Rogers and
Shoemaker Model and corresponds to the Introductory to Maturity
Phases of the Life Cycle Model. All events in the Secondary
Process are related to OR/MS success and the field studies
confirmed that the Secondary Process of OR/MS diffusion in South:
Africa is controlled by OR/MS success.

In turn, the field studies showed that OR/MS success in
companies in the Republic is dependent upon four Controlling
factors. These are:

~« The level of Top Management Support
« The level of Sponsorship
+ The level of Information Systems DeQelopment

- The accessibility of Computer assistance

There is a degree of similarity between the factors
controlling success in the Secondary Process and the factors
influencing Receptivity in the Primary Process. A low Receptivity
rating in the Primary Process would make subseguent Top Management
support and sponsorship most unlikely. However, even though Top
Management may be Receptive towards OR/MS they may not supply the
necessary support and the level of sponsorship may not be adeguate
to ensure success. Furthermore, although the organization may
have DP personnel with OR/MS experience, it is the accessibility
of the computer which is of critical importance. Unless the
OR/MS group enjoys comparatively unrestricted access.to a computer,
it will be difficult to satisfactorily design, implement, and '
monitor OR/MS projects. :

There are two other factors which appear to exert a
significant influence and assist in the achievement of success.
These factors are the status of the OR/MS group within the
organization and its demonstrated ability to achieve success.
Once an OR/MS activity has shown that it is capable of performing
worthwhile work, its chances of subseguent success are greater
because its status and reputation are enhanced. In turn the
group will find subsequent success easier to achieve as a result
of its greater status. It is therefore essential that early .
‘projects - particularly during the Trial phase - are relevant,
clearly defined and fairly easy to complete. '

In the South African environment the level of Systems
Development has a significant effect on DR/MS success. This is
of particular interest because the field studies showed clearly
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that Systems Development was positively associated with Receptivity.
Top Managers in Spouth Africa may display the same attitude towards
Systems Development as they do towards other innovations such as
OR/MS, Rs a result a company which has a Top Management Team

with a high Receptivity rating is more likely to become involved

in formal Systems Development activity than a company in which

Top Management is Hostile to Innovation.

The Receptivity of Top Mamagement can therefore have an
indirect influence during the Secondary Process as well as the
Primary. Should an OR/MS activity be established in an organi-
zation which is characterised by Top Management indifference or
hostility towards OR/MS, neither support nor sponsorship will be
forthcoming from Top Management and furthermore Internal Systems
Develogpment will probably be poor. It is therefore unlikely
that DR/MS projects will be successful and the probability of the
subsequent discontinuation of OR/MS in this environment is high.

The Two Process Diffusion Maodel also shows that it is
possible for OR/MS activities to fail in an environment in which
Top Management are committed to and receptive towards innovation.
It is at this stage that the implication of factors such as Top
Management Support and Sponsorship, Systems Development and
Computer Availability must be evaluated in greater detail as
these may be deficient in some respect.

An examination of the South African business environment
indicates increasing application of OR/MS techniques during the
next ten years. It is hoped that the Two Process Model will
provide local businessmen with a better understanding of the
diffusion concepts which relate to the introduction and imple-
mentation of OR/MS. . A knouwledge of the factors which govern
adoption can assist Top Management in their efforts to create
an organizational background which favours OR/MS success.

Inevitably there will be companies in which Top Manage-
ment is indifferent or hostile towards the introduction of OR/MS.
It will be important for would-be sponsors and practitioners of
OR/MS in these situations to be aware of the factors which act
on Top Management Receptivity. In view of the influence of
Receptivity in both the Primary and Secondary Process it is
essential that great attention is paid to the selection and
management of OR/MS projects. The chances of successful
diffusion in this type of organization are often so slight that
it may be advantageous to first attempt to increase Receptivity
before introducing OR/MS.

Finally, it is essential that Top Management, sponsors,
and practitioners understand the effect of Information Systems
development an OR/MS diffusign. Organizations with poorly
developed systems and little experience of computers are unlikely
to achieve financial savings or success with OR/MS. The intro-
duction of recognised and accepted OR/MS technigues into these
organizations often only increases Tap Management hostility as a
result of failure and unnecessary expenditure. This type of
organization must first set its Systems house in order before
attempting to reap the benefits of OR/MS application.
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CHAPTER 1

THE DIFFUSION OF INNOVATION

During the last ten years an increasing amount of work

~bhas been done on the manner in which new ideas, or changes, are
disseminated amongst members of a social system. Generally

referred to as "Diffusion of Innovation", research has concen-
trated on identifying the factors that promote or inhibit change
amongst communities such as farmers, villagers, an urban house-
wife community, etc.  Relatively little research has been done
on the "forced" diffusion of change which occurs in an organi-
sation"structure when management decides to introduce an
innovation.

_ This thesis sets out to present a model of the process
of diffusion of Management Science in South African business.
This area has been researched internationally and there are a
number of publications relating to the diffusion of Management
Science activity in government and commerce in America and Europe.
- The main body of this thesis is devoted to an examination of the
- published findings on the diffusion of Management Science,
together with an analysis of the data cohtained in ten case studies
carried out on Management Science act1v1tles in South African
companies.

‘ This chaptergg~gsents a summary of one of the general
theories of in i igngy as many of the cancepts and
findings form an important foundg@tion for the derivation of the
Management Science diffusion modgl.

o )
wJNW,



INTRODUGTION

The main purpose of this thesis is tﬁ propose a process,
or model, dF the manner invuhich‘a-relatively new concept in
Management, Dﬁefatians Research dr Management Science, is likely
to be adopted by Squth AFrican‘business, The mddel is based
upon the results of similar research carried out in America, and

‘is tested against dafa obtained in field studies perfurméd in

'Suuth African companies.

The main difficulty involved in transferring data '/////
. P

obtained in America to South Africa] lies in the differences in

‘environmental and sociologic conditions which exist between

countries. These are often so greét that it is n possible to

, or findings, from the pAe country to the

transpose the rifﬁij
ther research. South

other uithout/ﬁur Tica, like other

industrialiZzed and semi-industrialized nations, has its own
Businpets Character which must bg identified before any American

. a4ta can he used.

There are many factors which influence the development
-of fhe Bﬁsiness Character DF‘E nation. For eXample,Areséarch has
shown that stronger economic growth and a quicker response to new
- opportunities appears to be present in Céuntries in which the
"desire to achieve" has been enﬁoufaged from childhnod.l
Conversely, in countries where individuals are not provided uith
this motivation to achiuﬁe, business enterprise and ecbnomicé |

tend to lag. Individuals in these environments appear to be

. reluctant to adopt new technology and new practices. The need



~ for achievement in a country has ﬁeen identified as an essential
motivating force and one which will significantly iﬁfluence the
attitudes of executives towards new concepts in management. It
is therefore essential to clearly understand the difference in

management attitudes which exist between America and South Africa.

”Ihe process by which new ideas and'pfactices -
innovétiohs - are transmitted from one individdal td another is™
ﬂ/;;_zgggzgf;;;;lex and must also he exagmined before any SfE;;/:F
- this nature can be attempted. e protess of thézgzgzgmissiun

és heen the subject

ten years. Much of the

en directed ields such as Consumer Behaviour,

research has

as it 1 4tion Diffusion is of particular

Drtance.<//////

Frobably the earliest and best known models of

Innovation Diffusion was called the "Trickle Down Theary". This

model related primarily to the diffusion of women's fashion and
was concerned Mith the manner in uhich.néu fashions appear-tb
filter vertically down by stages through various levels of

affluence. .  The "Trickle Down Effect" was first proposed in

sociologist, and was subsequently:exténded by

ohinsaon in 19612 Rptiinson modified the vertical flow

1904 by Simmel,

tlude horizontal movement within particular social

strata;

The Trickle Down or Vertical Flow hypothesis postulates



that the

upper socio-economic classes adopt fashions first in the
time dimension as symbols of distinction and exclusive-

' ness. In the course of inter-intra class competition,
the lower classes, each and in turn accumulate and follow
the upper class leaders. At a certain level of adop-
tion by the lower levels, the syndrome of styles becomes
vulgarized and is discarded by the upper class in favour
of a new set of fashion symbols. The trickle is again
activated and the process repeats itself.

The Vertical Flow hypothesis was challenged by C.W. King

in an article entitled "Rebuttle to the Trickle Down Theury".u

——

King examined the whole process-y which fashions are merchandised

and marketed'in Americ He proposed an alternative model - the
"Trickle Across" mgdel - which hypothesised thét information
régardihg fashions flows hnrizontally uithin social strata rather
than vertically down. Fundamental tn'Hiﬁg's model was the concept
that thE'eafly purchasefs of womens' fashion - the Inndvators -
were not én elite set of fashion cnnsbinus uppef class women but

rather groups located within each of the various levels of social

strata. .

Inndvafurs,play an important role in determining the
acceptance or rejection of fashion. If the Innovators adopt a
new style this is the earliest sign of consumer acceptance and it

may precede adoption by the mass market.

At the time King proposed his Trickle Across model,

other researchers were working in the general area of Innovation

Communication. This research was directed primarily at the

identificafion_of the process by which information from the mass



s of this research
S ' ) .
was the development of t "Two-Step Flow Model", which argued

media reached the consumer.

that communicatiqn'of this type is not éll_vertical i.e. direct
from the mass media down to the consﬁmer. The Two-Step Flouw
Model postulates a vertical step from the mass media‘td'indivi—
duals identified as "Opinion Leaders” followed by a horizontal

step from them to the others.®

The Dpinion Leaders‘proposed hére were not the Innovat-
Drs‘that King hédvidehtifiéd. In effect, the InnaQatDrs are the
first tovadapt a new idea promoted by the masé.media. | dnce the
Innovators promote an idea, Dpinion Leaders become aware of it.
If they feel thét'the idea has merit or logic, they may try it

and it is at this point that the mass market becomes involved.

InnaVatidn Diffusién researﬁh has. naot been confined to
'the introduction of women's fashion. During the past tuenty years
much mufk has been done on the social and cultural dynamics
associated with technological change. This reséarch.has become
’partiaulérly important during fhe last five years as a great deal
of it has been aimed at improving suéial and living conditions in
underdeveloped countries. The repurtéd reéearch includes pro-
jects such as the.Intdeuctiun of Hybrid Corn to Mexican Farmers,
Soil Cunseryatidn iﬁ Navajo Indian Reservations,9 and Green

10

Manuring  in Pakistan. The fundamental problem in all pro-

e

grammes of this nature is the early snticipation of adverae

reaction in a populétiun subjected to change.




<i;;Blelland’s work on "the desire to achieve" has

already been mentioned.ll' This is only one of the many inherited
and'cultufal traifs that combine to form a national identity and

an attitude.tumafds change. The collective attitudes of ‘a group
of people drawn together for a specifiﬁ purpose are called Values.
Feldberg'défines Values as "beliefs or ideas which people Huld as
an ideal. They are broad objectives that, while describable, are
hevé: Fuliy attainable."12 A group uf individuals involved in a
prubiem—solving exercise will develnp'a sét.ﬁf Values which will
Subsequently.govern their reaction to a barticular type of change.
In addition to their vélues the.group wiil also have Norms which

are a form of emergent behaviour that the grdup believes is

desirable. Norms are more EEgz%ffE;jzén Values as they can
generally be_measured.13 ﬁg%AQA | ' _ﬁ_,,,_f~—/’9///)

In'order to predict the manner in which a group of

farmers or businessmen will react to an Innovation it is necessary

to have an understanding of the Norms and Values of the gruUp.'

earch shows that many fiiEDwﬁfih\;::::zjifgf/bav9’-~-
thg/NDrms and\Values~of the cdm ities into which

thég/were.intruduced were never considered.

Published

faile
e

The Diffﬁsiqn of Innovation into-én organisation repre-
sents a particuiarly Cumplex diffusion process. Normally it is.
first neﬁessary for a member of Top Management td take the

- decision to introduce an innovation beFDré subordinates are
'.FofCéd tn‘édnpt it. This forced adoption causes many problems

which can subseguently result in the rejectidn of the innovatiaon.



The introduction of computers into business during the period

1955 to 1970 was a typical example of this type of Innovation

Diffusion.
et e

This thesis deals with the Diffusion of Management Science

" in South African businesss< The empirical model derived ITw the

thesis is based upon the results o arried out by
a research group that has spent the last fifteen years tracing the
“history of Management Science diffusion in American Organisations.

In order to gain a'better understanding of the results of this

research, it is first necessary to examine a general model of the

process of Innovation Diffusion in some detail.

_that has been selected is one proposed by

Rogers and Shoemaker. This model was chosen because it is

extremely well documented and has been extended to include
diffusion of innovation in organisations. It is fairly easy to
correlate the general concepts of Rogers and Shoemaker with the

specific ManagementISCience model.

ThE‘RDgETS and Shoemaker.model'is described in summary
in the following sections. It must be stressed that the summary
is only designed to provide the reader with an overview of the
concepts of diffusiaon. ' This is a useful benchmark with which to
subsequently evaluate the maore spécific Management Science Life

Cycle model.



THE ROGERS AND SHOEMAKER DIFFUSION MODEL

The main elements involved in the diffusion of a neuw

idea are -the following:

T
/&1 the Innovation itself

éé. ~ which is communicated through- Channels

(3/_ over Time

. : L
«iE) to members of a Social System.l

' The‘Inanatinnls'k

* An innovation can be regarded as an idea, practice, or

~ N

bbject perceived asbneu by a social system. The innovation need

not be new in time, but it will be regarded as new by the community

into which it is introduced. The chafacteristics of an innovation

determine the rate at uhich it—will be accepted or "adopted” by

the EETTEDEE!J—~»TherE ard:iizf/iﬁndamental characteristics to

consider when the possible attraction of an innovation is assessed.

‘( The "Relative Advantage" of the innovation defines the

~degree to which it is perceived as being better than the idea it
_ supersedés. The greater the Relative Advantage of an innovation

the greater its chances Df'aduptiun.

-

(?%) The "Compatibility" of the innovation defines the degree
utn]mhich'an innovation is perceived as being cansistent with
existing vélues..' Here again, the greater the Bomﬁétibility the

greater the chances vaadnptimn.



(f?%) The "Complexity" of an innovation defines the degree

r———

to which it is perceived as being difficult to understand. There

is a negative correlation between complexity and rate of adoption.

<i:> The "Trialability" of an innovation defines the degree
to which an innovation may be experihented with on a limited
basis. There is a positive relationship between Trialability

and rate of adoptian.

: (i:) The "Observability" of an innovation defines the degree

to which results are visible to members of a social system.
In this case there is a positive relationship between

- Observability and rate of adoption.

These five factors can be evaluated individually and
used to forecast the possible chances of adoption. However it
has been found that an unfavourable rating for a single factor

might be enough to prevent the innovation being accepted.

<i%§§\\éummunicatiuns Ehénnels16

These are the means by which information relating to
the innovation is transmitted to members of the social system.
Channels prﬁvide.the,vehicle for getting communication from one
person, or institution, to another. The person providing the

communication is called the "sgurce", the person hearing the

communication is the "receiver".
. .
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Channels are usually categorised as being either "inter-

personal" involving a. face-to-face exchange between two or more
/

pErsons, OT "masé media" in which a source of one or more

:
individuals reaches a receiver of many. Typical mass media
channels include radio, newspapers, television etc. In the
context of this thesis the most important of the two channels is

interpersonal communication. However in a more general context,

mass media channels are of fundamental importance.

Time

The third element that must bé identified in any study

of diffusion is the relatiunship between Time and the Innovation-

Decision prucess.l7 This is EEE_mentai process by which an
‘individuai passes from his first knuulegge of an innovétion to

é decisionvto adopt or reject it. | Aduption defines the decision
'Q make full use of a new idea as the hest buurse of éctiun.
Rejectiuh'is the decision not to édopt the innovation, whilst

discontinuance refers to a subsequent decision to cease using an

innovation after previous adoption.

An'ihdividual goes through a series of stages in the
innuvatioanecision process prior to adoption or rejection. This

is a mental process and the stages that have been identified are:l-8

Rwareness -~ individual learns of a new idea but has

limited information about it

///i/ Interest - the individual becomes interested and

seeks information about the innovation
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Evaluation - the individual decides whether or not to

try the innovation

Trial , - the individual applies the idea on a small
scale to determine its utility in his

environment

The final stage is Adoption when the new idea is used

- continuously aon.a full scale basis.

A decision to Reject the innnvatibn May occur at aﬁy
étage of the prncéss. For example, Rwareness may be followed by
 immediate Rejection. Rlternatively, the individuai may be
sufficiently mntivéted tolfnllum the process through to the Trial
stage,.at which point the results of the trial may make‘him decide

to reject the innovation.

. The speed with which an innovation proceeds from its

iGn to an individual to its final adoption by that
19

first intraodu

~individu depends upch the "innovativeness" of the individual.

This exprésses the degree to which an individual is relatively
earlier in adnptingAnem ideas than ather members of his social
system. - There are five adopter characters relating to innovative-
ness and these can be classified in terms of five well defined

human characteristics.

- Inndvatnfs_ ‘(venturesome) _ 
- Eurly Aduptéra“ (respectable) > i;;>
- Edrly majority (deliberate)

- Late majority | (sceptical)

- lLaggards | (traditional)
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t is interesting to note that research has shown that
arly Adopters are less likely to discontinue an innouation than

yd o, . : ,
later adopters. g Therefore an innovation may be rejected by a

socialvsystem even thodgh the Innovators and Early Adopters are

completely satisfied with it.

This leads to the concept of the overall Rate of

-AduptionZl of an innovation which is the relative speed with which

it is adopted by memhers of a sdcial system. Due to the presence

[ —

of five classes of adopters the Rate Df.AdUptiOH is not constant

~within a social system. In addition it is affected by _a_r

menon known as the Diffusiaon Ef‘f’ect.22 Thé Diffusion Effect is

the increasing degree of influence upon an individual to adopt or

reject innovations, resulting from an increasing awareness in the

social system. For awareness under 30% there is virtually no

further in N 1N awareness

adoption, once this stage is passegd

lead to an increasing Rate of Adopt

Social System23

The final aspect of the diffusian pfucess that must be
considered is the social system in which the diffusion takés place.
A social‘system is a collectivity of units, each functionally
differentiated from the other, which are engaged in jdint problem

solving with TESpecﬁ to a common goal. The structure of the

~

spcial system can have an important influence on the Spread of

——

new ideas.
o

For example the Norms of a social system can significantly
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influence of the Rate of Aduptiun.zu There are two extremes in
.the classification of established behaviour patterns likely to be

observed in members of a social system. R social system with

Modern Norms uifl have members who are change orientated, techno-

logically developed, scientifi ignal and Empathetic.25 Members

Traditional Norms

of a social system wi ill be the exact

opposite of their Modern Counterparts. A social system with

Modern Nofms will have a far higher Rate of Adoption than one with

Traditional Norms. Rogers and Shoemaker use the word Norm to

define established behaviour patterns which serve as a guide or

"standard for members of that social system.

In the context of a social system undergoing change, two

e

types of individual must be defined as the e critical to the

sho is gener-

diffusion prucess.26 There is {he "Change Ageht"

ally a professional person who atf€mpts to influence inngvation
decisions in a direction wbi€h he feels is desirable.

i+jion there are individual referred to as
27 '

These are individuals who are able to

"Dpiniuh Leaders".
~ influence the atti es or behaviour of other individuals in a

desired'uay with relative The individuals so in-

fluenced are referred to @s "followers". H Dpini0n Leaders in a

social system with Modern Norms iighly innovative, whilst

those in a social system with Traditional Norms are not.
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'THE ROLE OF THE CHANGE AGENT

In a social system which is ﬁnt a husiness organisation,
Dpininn Leaderslare an extremely important factor in the diffusion
prucéss. In an organization, Dpininn leaders are‘impurfént,‘hut
ih‘the majority of cases the decision to introduce an inndvatinn
has been taken at a higher level (this is discussed sﬁbsequently).
It is the Change Agent or the person entrusted with the fesponsibi—
lity for introducing the innovation who has the greatest effect on
ité subsequent success or Failuré. The reépunsibility may have.
heén designated by a higher authority, or may have been assumed
if the Change Agent is motivated purely by what he feels are the

interests of the company.

It has been fuund that therE'are'Certainvcriteria for
su¢DESS'abDuf which a Change Agent should be aware. Thé.relatiun»
ship hetuegn the Ehanée Agent and his élients (the group whom the -
Change Agent is trying to influence) is of pafticular_impbrtance.

The FDllDuihgtstepuise Change Agent activity brealagz;r}as been

found to be positively assoclated with Change Agent success.

1. = Develop a need for change on the part of the client.
2. Establish an effective reiatinnship with the client.
3. Diagnose their problems with them.

L., Create the intent to change.

5; Translate the intent to actinn1

6. Stabiliie change and preventvdiscnﬁtinuahce. _ t7
| 8

7. . Achieve(a terminal relationship with the client.2 .

It is important to notice that at all times the Change
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Agent acts in-an advisipng position and does not attempt to enforce

change. The last two steps are particularly eritical in ensuring

- that once the innovation has been adopted, its'cuntinuing adop-

tign is not dependent upon the presence of t Change Agent.

These steps 1nd1cate, and research has Cnnflrmed that

the attitude of the Change Agent cankelgnlflcant 1nFluence the
chances of his successfully influencing the adoption of a new idea.
Various factors have been found to have a positive relationship

with successful adnptien. These include:
+ The extent of the Change Agent effort

- His involvement, empathy, and credibility with
“his client
s The-degree.tu which he works through upiniun

leaders

- The degree to which the innovation is eempatible'

with the needs of the‘client29

These findings relate to thE‘general activities of Change
Agents in a variety of social systems. Research into the diffusion
of Management Science activity in American business has shown that
the role of the Change Agent is crucial to the success of the intree
duction and adoption of Management Science. This is discussed in
detail in Chapter &4, where the specific findings relating to Ehenge,
Agent aetivity in Management Science situations are examined in the

light of general information presented in this section.



16.

The diffusion of Management Science is complicated by
—

"the_Fact that Management Science groups are generally introduced

as. staff suppurt functions in an drganizatiun.‘ The use of this

'suppurt ié usuélly left to the discretion of individual'departments.
- As a result the Maﬁagement Science group may be totally ignored
unless a senior executive decides tb.prumute their activities and
acts és the Change Agent or "Spaonsor”. It has béen found that
there are often Fairly definite advantages_asspciated miﬁh sponsor-
ship of Management Science activities and sponsors often gain more

in the process than the Management Science gruﬁp.

7

L4

AUTHORITY-INNOVATION DECISION SITUATIONS

The decision to adopt or réject an innovation is usually
depéndent upon the enviranment in which the decision is made.

Most research relating tu'the diffusion of innovation has concen-
30

trated Dﬁ two types of decisi ost commonly occuring
decision situation is(the "Collective Decision" in which the indi-

@ do something by consensus of

viduals in a social sys

m agree

followed by a series of "Dptiunal'Decisiuns"

which are made by individuals regardless of the decisions of other

Upiniun. This is oftdn

members of the system. For example a farmer's co-operative may
agree to intrnduce a new fype of seed hybfid (Collective Decision),
and yet the actual use of the hybrid must depend upon individual
.Férmers qu,may'Dr may not adopt the Eollectivé Decision (Optional

Decision).

There is a third type of decision situation called an

Authority Decisid\_in which an individual in a power position
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forces an individual in a subordinate situation to comply witﬁ the
decisiun‘taken by the superior. | Authority Decisions are fypical
of the decisiaons taken,in Drganizations.uhgre a ménager may decide
to adopt (reject) an innovation and as a result enforce the
adoption (rejection) of the innovation on-all his suburdinates.

e -
/ﬁﬁ?E;E;;;tely relatively little research has beenNE;;;“E;~EFE\\\\\

subject of Authority Decisions. ' | 5% : e

Lo

‘The folluwing characteristics'distinQUish»Authority

Innovation decisions:

The individual is not free to exercise his choice in

adopting or rejecting the innuvatiun.

Decision making and adoption are.activities of . two separate

- - - - \’
individuals or units.

[ —
. The decision unit occupies a position of higher authority

in the social system than the adoption unit.

Because of this hierarchical relationship between the
decision unit and the adoption unit, the decision unit can

force the adoption unit to conform to its decision..

5. . Authority-Innovation decisions occur more frequently in

formal organizations than in informal social systems.

A formal organisation is a social system

that has been deliberately established for achieving
certain predetermined goals; it has been characterised

" by prescribed roles, an authority structure, and a
formally established system of rules and reaulatiuns
which govern the behaviour of its members. 3
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The Innpovation-Decision Pfocess in Authofity Decisions

Certain fundamental generalizations have been'made con-
cerning Authority-Innmovation Decisions. These relate to the

various stages of the innovation-decision process.

‘ Awareness - Here the decision unit becoﬁes auare.of
an innovatidn uhicﬁ will be desfined for
later trial by the adoption unit. Alter-
natively there may be ah upmard flow of
innovation-awareness. from subordinates to

superior.

"A supportive felationship between the adoption unit (a
subordinate) and the decision unit (a superidr) leads to more

upward communication about the innovatioh."33

Evaluatioﬁ - _At the evaluation stage a formal choice
| is made by the deciéioh Uhit.mhether.or
.not to try imnovation. It has been found
that the most important aspeCt in innova-
. tion eQaluafion iS the,degree to which
the adoptionvunitvparticipafesvin the

evaluation process.

"An individual's acceptance of an'AuthDrity—Innovation
decision is positively related to his participation in innovation

decision;making."3u'
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ons highlight the fundamental

- These two generaliza

‘differences ing/the two basitc appfuaché%'to'urganizatiunal chahge:35

1. The "Authoritative" approach in which there is an unequal
distribution of power. Decisions about change are made by

persons with high fdrmél authority.

2. The "Participative? approach in which thérevis wide sharing
ﬁf'ﬁouer; Decisinns about change are made in consultation

with those affected by change.

‘The former approach is more common in business and

pérticularly in businesses with Traditional Norms.

" Two Fihél generalizations highiight the problems asso-
;iated with these two different attitudes tuuards:change in

Authority—lnnpvatiun Decision situations.3

"The rate df‘adoﬁtion of AuthorityrInndvation'deciéinns

is Faster'by’t é’AuthDrafive approach than by the Pafticipative

O o 5 .y

: ClbbKZqMﬁkf“. C*eap?f

~approach."

"Tthprobability_of discontinqahcelof an"Aufhdfity-
Innovation chahge is higher when it has_beén intrcdﬁced‘by means
of an Authoritative approach than it is when the change is intro-
duceﬁ by‘the Paftibipative appruach."38..

Cleéfly'thégAuthoritative'approach reéﬂlt$ in a more

'rapid‘adoptiun‘qf innovation, however the duunside risk of this
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approach is the gfeater chance of subsequent discontinuation.

This problem of conflicting épprnaches often becnmés the headache
of the Change Agent who has been delegéted the respnnsibility of
intrnducing the innovation and ensuriné its adoption. It is
interesting to note that fhe points listed in a previnus‘sention
relating to optimal Enange Agent attitudes'depict the Participative

approach rather than the Authoritative.

CONCLUSIGN

This thesis is concerned with fhe diffnsinn of Managemént
Science in South African business. A substantial amount of
research has been conducted in this area internationally. :The
findings relate mainly .to the diffusion of Management Science in
large_organizétiuns. In order to anticipate‘possiblé modifications
‘due to a different business environment in South Africa it is
important fo examine the Theory of Diffusion in Innovation in more

detail.

vahis chaptgr has been devoted #n én examination of the
main aspects of Innovation-Diffusion Theory which have.been
developed during the past 15 years by Rogers and Shoemaker.
Although thé theory applies more to diffusion in social systems
rather than formal organizations, the fundamental concepts dnv
pfnvide a very impnftant foundation with which to examine the

diffusion of innovation in organizations.
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There are four eléments involved in the diffusiaon of

an innovation

l.. the Innovation
2. which is communicated through Channels
3. over Time

L, to members . of a Suﬁial System

The innovation may be”adupted Dr_rejééted,by the members
Df1fhE sﬁcial system. Ifs chances.of aduptioﬁ:are influenced by
criteria such as Relative Advantage, Eumpafihility, Complexity,
Trialability and DbserQébility. Information relating to these
criteria is transmitted through the sucial_System by_means of

communication channels either interpersonally or via mass-media. .

'It is postulated that an individual passes through Fqur
mental states prior to deciding mhethér or not tD-adef an
innovation - awareness, interest,'evaluatinn, ahd trial; - The
innovation may be rejected at any stage during the process. The
speed with which an individual passes through these states is
'depehdenf upon his Innovativeness. Ah iﬁdividual may be classified
either an.an Innovator, Early Adopter, Early Méjority,‘Late Méjnrity,

or Laggard depending upon his level of innovativeness.

As a Tesult the overall Réte dF Adnptinn of an innovation
is vefy much dépendent upon the relative percentages of the differ-
ent types bF individwal in a particular Social System; The Norms
uf o suciél sys bem can also signifiuauLly influence Lhe chancew of

-adoption of an innovation. A social system with Traditional



27,

norms will not adopt innnvatinns as easily as a system with Modern

norms.

Furthermnre‘the aﬁtitudés'nfbthe individuals within é

, SUniai system towards an innovation will be veryimunh affected

by the Bct1v1tles of the Dplnlun Leaders and Change Agents in the
system. Change Agents in particular can 1nfluence the attltudes
 oF indiv1duals_m1th1n the 5001al system by the manner in which they

promote the benefits of the innovation.

In a Fornal,urganization sfrnnture_thebdeciSion to in-.
" troduce the innuvatinn is usualiy Furced on members of thé
urganlzatlun by an individual in a power p051t10n._‘ In fhis
‘situation the dEClSan -making and adoptlng act1v1tles are located
- in differgnt individuals. This is typical of Authority Decision
"making, and is,ﬁf particularvinterést in this context in view of
the fact that their appruachvis nFten used to introduce Management
Science éctivifies into nrganizatinns.' Apart from the specific
uurk;dnne by the Ménagement Science ReéeafCh Gruup,‘there:is not

a great deal of research available in the general area of

Authority-Innovation Decisions.

Two fundamental appruacnes’tu nrganisatiunal change
have heen found to significantly affect the outcome of Authurity—
o Innovation Decision situations. An Authuritatiué approach
towards Autnurity—lnnuvatiun decisions results in Fastér aduptinn
than would ne achieved if a Participative'appruach'mas adupted;

however the chances of discontinuance are greater.
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;Theée basic ancepfsluf'the tHEDry_UF InnUvatiUn Diffusion
will Subsequently be‘uséd in bonjunction.uith thé findings of the
Grogp investigating‘fhe DiFFusiDn of Ménagemenf‘éciéncé‘to present
a model of the DiFFusiDﬁ process of Managemént_Science'activitiesi

in Suﬁth Africa. .
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CHAPTER 2

AN APPRECIATION OF MANAGEMENT SCIENCE

Management Sc1ence is currently classed as an innovation,
partlcularly in the Sputh African environment. It is difficult
to establish precisely when the first instance of the application
of a Management Science technigue occurred, but it is known that
the first formal Management Science groups were established in
Britain i The discipline has subseguently Bbeen adopted
in most industrialized nations and has been credited with an
impressive list of successes. However there have been instances
of failure or discontinuation, and there is still some confusion
regarding the true nature of Management Science.

, This chapter presents a brief review of the history of

Management Science, its origin and its development during the last
thirty years. A series of definitions of Management Science are
discussed and a working definition is proposed which is orientated
towards techniques rather than concepts. This type of definition
is essential in view of the difficulties involved in locating
Management Science activities which are identified by different
organizational names. The more commonly occurring Management
Science techniques are listed together with possible areas of
application.

Finally the link between Data Processing and Management
Science is examined and the 1nterdependency of the two innovations
established.
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THE HISTORY OF MANAGEMENT SCIENCE

Scientific Management Methods Prior to World War II

- Although there have been many examples of the appiicatibn
UF.scientiFic method to solve non-scientific problems probably one

dF_the most important events occurred in 1910 when Frederick

Winslow Taylor wrote the book "Scientific Management."l

His recommendations were based upon the observations of the duties
of shop foremen and workers. He established standards for workers
and intrqducéd the CDnCept of specialization. Taylor presented

six principles of scientific-mahagement among which were included:2

« . Management must use the scientific rather than the rule of

thumb approach.
. The best.meahs of economical production has to be chosen.
. Specialization of workers has to be gbtained with the aim

of increasing efficiency of production.

Whilst Taylur was evaluating specialization, Henry L.
. ———

‘ ‘ 3
Efﬁtt was working on prablems in production scheduling. Gantt

sought to plan the loading of production machines so that bottle-

necks were eliminated and production delays were reduced.

Frank and Lillian Gilbreth used the work of Taylor and

—

4
Gantt to introduce the concept Gfi;;tion study. Motion study

broke work down into small elements in order to eliminate waste-.
fulness as a result of unnecessary or inefficient matian. Using

the results of motion study it was possible to redesign or
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restructure jobs so that the worker became more productive and

expended less effort.

The work of Taylor, Gantt, and the Gilbreths had an
immediate impact on the business environment, particuléfly at the
level uf the shop floor. At the same time, a Frenchman, Henry
Joseph'Fayol wrote a hook on the principles of general managemenﬁ
called "Adminiétration Industrelle et G'enérale".5 Fayol was more |
concerned with the higher levels of management and his work was
qomplementary to Taylor whD_Qas more involved with the workers
themselves. The impact of this book was not felt immediately,
and it Qas gnly twenty years late: that the importahce of Fayol's

woTk was recognised.

In the years between 1910 and the Second World War
several individuals contributed to the development of the discipline

which subsequently came to be known as Management Science.

Frederick Lanchester in his book "Aircraft in Warfare,

Dawn of the 4th F\rm‘?6 proposed his Linear and Square Laws which
~//—I—‘—_—s .

relate to the effect of concentration of forces on military

strategy. A Danish engineer, A.HK. Erlang,7 investigated the

e m—————————

fluctuation in demand for telephone facilities in automatic ?ﬁgZ:_‘

exchanges and established the mathematical theories upon which

modernquEueing theory-is based.

—

Probably the first business application of scientific

' techniqués occurred during the 1930's when an American,
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H.C. Levinsun, used mathematical technigqueg” to model complex

systems and manipulate large quantifd of dafa.8 He éxamined5
for example, the rejection rate o zackages and'uas‘able to
estéblish a set gf critefia to minimize rejection. Levinson and
BrDQn carried out a study at Bambergers in Newark, New Jersey in

1935 and built a mathematical model to predict the number of -

. shoppers as a function of advertising expenditure.

However, gruuth was haphazard, techniques were used by
‘isplated individuals and mahagers generally solved their problems

by experience. World War II provided a firm foundation for the

P

disciplined and balanced growth of Management Science.

World War II and the Formation of Operational

Research Groups

Althuugh the need for scientific prohlgm solving
techniques was acute in the business environment it was far more
'.ur99ntly required in the military. In the twenty year gap
betweeﬁ the 1lst and 2nd World War hilitary tactics and strategy
had been unable to métch the tremendous dévelupments‘and increas-

ing complexity of ﬁechnnlogy.

The first positive attempt tu>Furmally intrqdube
scientific attitudes into the military environment occurred in
1937.9 :Sif Robert Watson-Watt launched the first two studies
of the tyhe that-subsequently became known as "Operations
Research" hy rcufuitinu gmall teams of acientlsts from all

disciplines to work on military prnblems. Two years
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later, in 1939, a few days before the{uutbreak.Df_mgrrPrDFessnr

P.M.5. Blackett took charge of a group stationed at Baudsey which
consisted of three physiologists, two mathematicians, two mathe-

R e .

matical physicists, an astro physicist, a surveyor and a military
' man.—7hisgroup was extremely s

relating to the improved use of radar

cessful in its investigations

in the tactics of air
defense. Radar in the field had not prao
"Blackett's Circus™)

)

~" This

laboratory étudies priginally indicated.
achievéd significant improvements tu_the powe
led to the introduction of additional Operational Research groups
in Fighter Command, as well as at Admiralty and Army Dperational

Headquarters%

Sir Robert Watsan Watt'C recommended that the United 
Stétes-introduce similar teams into the departments.uf tﬁe
Secretary of War and the Secretary of the Navy. Study groups
travelled frﬁm the United States to Britain in 1941 and by April

e

1942 the US had formally introduced Operations Research (OR) at a

high'level. The use of these OR teams spread to Canada and
France. Teams were generally assigned'to the executive in charge
of operations and their work became known as Operational Research

in Britain and by a variety of names in America - operational

analysis, operations evaluation, operations research, systems
et e e <,

analysis, systems evaluation, systems research, and management
'—‘___—-——"“— .
) - R —— T —

science.ll Management Science has generally come to be regarded
st

as the application of OR techniques in the business environment.
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During the war OR groups investigated a variety af

problems. Amongst these were the Fnllouing:lz’l3

(a) the co-ordination of radar installatiuhs with range finders

at anti-aircraft batteries;

(b) the investigation of techniques used to detect and destroy
enemy submarines. These were successful in greatly

increasing the percentage of submarines destroyed;

(c) the establishment of an optimal convoy size to reduce losses

through submarine attacks.

Operations Research After World War II

At the ehd-uf World War II the state of the economies
of the United‘States and Britain had very different Cunsequences

14,15 much of

on the development of DR in fhe tQD bnuntries.
Britain‘s manufacturing facility was obsolete or had been severely
damaged by German bombs. In addition the'natidnalizatian policy
adopted by the Lahnur.Gnvernment resulted in the recruitment of
many operational research workers to work on governmental and
industrial prublems at a national level. The coal, iron, steel,
and transport utilities began to create industrial Operations
Research groups of their own. During the mid 1850's the ranks

of the "military" industrial opefations researchers was smélled

as a result of greatly iﬁcreased demand wheﬁ the record achieved

by the early groups indicated the success of DOperations Research

attitudes. Large companies such as United Steel, National Coal

Board, British Petroleum etc. each Emplpyed more than 40 OR
16

persunnei:by 1960.
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Defense research was increased in the United States after
the war and miiitary OR itself grew considerably. Most of the
experien;ed OR workers remained iﬁ the service of the military.
Américan industriés did not reqUife aésistanCe as there Qas ng need
for the major reconstruction of plant. For example, the United
States Navy OR activity which is termed the OEG (Operations

Evaluation Group) carried out research Dn:l7

(a) The defence against nuclear and ballistic missile attacks.-
" (b) The effect of such attacks on fleet formations.

(c) The nhtimization of US Navy missiles in defence. and attack.

‘Subsequent work by the OEG included repdrts on topics such as |

"measures for protection of overseas transport®.

It was the Second Industrial,Révqlutiun that in fact
brought about the.invnlvement of Dperétiunal Research in American
ihdustrial'prnblems. World War II brought significant advances
in thévétudy of communication, cpntrnl, and computation. These
formed the basis of automation - the replacement of man by machines
as a source of control. Electronic computers became_cummercially
available in the eérly 1950's and this, together with the outbreak
of the Korean ldar, resulted in greater demands ﬁn productivity in
American industry. The computer brought with it a host of new

I
systems problems for which no past experience was wholly adequate.

- Existing management were not capable of handling these problems and
military OR men who had spént 10 years in the field handling similar

problems began leaving for positions in industry and university.
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By 1960 there were as many non-military OR workers as

there were military. Over 50% of the top 500 US companies had

formal Operations Research grdups and the number has subsequently

o—— —

increased. The American Operatiaons Researchi50ciety held its first.

and iff {957 the International Federation of

UOperational Research was founded. Universities and Business

—

' Sthools in America and abroad began offering Operations Research

at degree level.

The data in Table I highlights the rapid increase in
membership of the Institute of Management Science, which is an
American Society, and the Operational Research Society, which is

British, over the period 1953 to 1973.

TABLE 1

. MEMBERSHIP DETAILS FOR THE
INSTITUTE OF MANAGEMENT SCIENCE AND THE
OPERATIONAL RESEARCH SOCIETY 1953-1973

18

Institute of Management ' Dpefatidnal Research
Science (USA) - Saociety (UK)
1953 . 235 1953 Not available
1958 1 600 1958  Not available
1963 2 700 1963 961
11973 . 6559 1973 3 161
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Even though there was a large movement of OR perédnnel
ta'induétfy both in America and Britain, Operations Research is
still very evident in the military. Many defense industries are
reqﬁired to carry out OR research. This has bragght about the
grawth of think factories and advanced systems praogrammes which in
turn has increased the demand for Operations Research and systems

analysis. 0OR itself has become an important technigue in the

creation and evaluation of tenders. and contracts. OR groups were

S

used extensively in the NASA space projects during the late 1960's

and early 1970's.

DEFINITIONS OF MANAGEMENT SCIENGE

Examination of Historical Definitions

The variety of names used to describe the activity
claséically known as Dperatians Research clearly shows that there
is a great deal uf uncertainty over the precise boundaries of what
is and what is-not Operations Research.l9 In America particularly
the activity is'mare commonly referred to as Management Science
which seems to be a more meaningful title. However it is also
called operational analysis, operations evaluafion, systems analysis,
systems evaluation or systems research. It is therefore inevitable
that there have been as many definitions of Management Science and
it is interesting to note that as yet there is no agreément on any
single definitian. Current research in America ahd Britain has
éhuun that Operational Researchers or Management Sciéntists have

very different ideas on the nature of their work. At this mament
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in time there is a great deal of uncertainty regarding the most

desirableidirections for growth.

As the subject of this £hesis is an evaluation of -
the process Df the diffusion of Management Science in South Africa
it.is essential that a definition of the activity in an inter-
national environment be established. Subsequently this definition
will be'uséd to identify Managementchience activities in South

African business.

Morse and Kimball produced probably the first and best

known definition of Operations\Research in 1951.2D "Operations

Research is the application of the scientific method to provide

executives with a guantitative basis for decisions regarding
ol .

operations under their control." Although most authors in the

field accept this reference, many take exception to it as being
too narrow in scope. Thierauf and GrusseZl for example comment
Instead of using Operations Research in this definition,
replace it with another discipline such as cost account-
ing and see what happens. The definition applies to
cost accounting as well as other disciplines. Thus the

definition is deficient since it does not distinguish
Operations Research from a number of other disciplines.

Although this is acceptable criticism it immediately
highlights the problems facing anyone trying to produce a concise
definition which completely describes the field. One of the best -

known boaoks Dn‘elementary Operations Research by Churchman, Ackoff

and Arnoff increases the scope of the definition considerably but ™

still fails to cover all the areas involved.
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DR'ih the most general sense can be characterized as

the application of scientific methods, technigues, and

tools to problems involving the operation of systems

so as to provide those in control of the operations

with optimum solutions to their problems.
Although the authdre do subsequently introduce the concept  of
_mUlfidisciplinary teams it is not part of the definition. Note
that this definition is concerned with the operation of systeme,‘

an area whlch dperatldns researchers 1dent1Fy as their sphere of

operation more and mdre 1n the 1970'5.

Stafford Beer) who is the doyen of Operations Research

in Britein produced a definition of OR 1

suhsequently addpted by the Brltlsh Dperat onal Research Sdc1ety

in 1962.

Dperatldns Research is the attack of modern science aon
complex prdblems, incorporating measurement of Factdrs
such as chance, and risk, with which to predict and
‘compare the outcome df'alternatiVe decisions, strategies
and controls. The purpose is to help management deter-
mine its policy and actions scientifically.

This defihitidn‘ihtrdduces the ccncepf of dncerteintyc
and'aled‘highiighte-the selection of a cdurse of action from a
humbervdf pdseibilitieevby comparison of thevresulte dhtaihed for
a list of alternatives. Beer‘e‘defihitidn also stresees the
“cdmplex1ty" of . the dEClSlOﬂ situation and thlS attltude is also
encduntered in an essentlally 51mp1e definition prdduced by the
Internatldnal Edmmlttee on Dperatidns Research in 1969. "OR is
the appllcatldn df the sclentlflc methdd td the etudy af dperatldns

dF.large cdmplex drganrsatlcns or act1v1t1es."
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At this étage we become more aware of the particular
'impnrfance of OR as a means of forecasting the outcomes of decision
Situatiuns_in an environment which is far too complex for the manager
to resort to classical intuitive decision making. In this environ-
ment decision making has to rely on scientific techniques for
‘assistance. Obviously in this type of situafiun the mass of data
alone often neceséitates the use of statisticsiand mathematics for
analytical purposes. It is perhaps useful to recall that OR came

—
into being at a time when existing military skills were unable to

make decisions in highly technical environments. Here the accent

was more on the provision of OR support groups to supply the

military strategist with the technical béckup required to make

<

decisions. / In the business environment the Operations Research
support is used to provide the businessman with a method of
obtaining useful information in highly uncertain situations or

when sheer volume of data involved makes it difficult or impossihble

to select optimum alternatives. 4’/f

The complexity of decision making.becdmes moré evident
when one remembers that decision making at reiatively lDQ levels
in the organisation can result in an optimum decision being taken
for a department or division whilst the gverall effect on the
organisation is sub-optimal. vaiuuslyvif the decision-making
process is operating in a large or complex SyStem it must ensure
that the decisian taken is best for the total system and here a

definitian by Ackoff and Sasienizu sums up the situation fairly

neatly:
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"(a) The appllcatlun of scientific methud

(B) By interdisciplinary teams.

(c) To problems invalving the control of man-machine
systems so as to provide solutions which hest serve
the purposes of the organisation as a whale.”

This definition is as weak in estahlishing the meaning
of scientific method as the aoriginal taken from Morse and Kimball.
However it does sum up thé main areas which are thought to be

characteristics of Operations Research.

Thierauf and Grosse phpduced a definition i which

seems to fi shcept of Opgrations Research best.

~With the advantage of hindsight it seenfs strange that it took

twenty five years since the emergence of Operations Research as a

discipline to arrive at a reasonablé description of the activity.

Operations Research uses the planned approach "Scientific
Method" and an interdisciplinary team in order to repres-
ent complex functional relationships as mathematical
models for the purpose of providing a guantitative basis
for decisian-making and uncovering new praoblems for
guantitative analysis.

This definition is interesting as it identifies scientific method
as a "planned apﬁroach" and introduces the concept DF‘mathematical
modelling for the First time. UnFurtunatély the definition really
only applies to the textbook or classical OR situations and recent
developments in Améfica have indicated that in practice the
situation is very different. The most significant problem facing
anyone working in the field is that many people doing true OR work
#re not aware that they are classed as Operational Researchers.
Furthermore many_Fnrmal‘DR groups do not work according to the

definition.
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It is only after tracing the changes in the definition
during the past twenty five years that one can begin tu'understand
huu-many différent schools of thought must exist regarding OR.

It is interesting fhat whilst Morse and Himball ignored thE.anQEpt
DF_intErdisciplinary teams only six yearé after the'End of World

War II, Thierauf and Grosse reintroduced it twenty years later. |
Here is an area which permits little clarity and raises some crucial
guestions. These range from the sihple "can an iﬁdividual practice
OR?" to the far more complex "can a group made.up DF people with OR
undergraduate degrees be regarded as an OR team as tﬁey‘dn not

FUlFil the interdisciplinary reguirement?"

A Working Definition of Management Science

In addifion to the problems associated with the definition
of Operations Research the uncertainty has been compﬁunded by the.
many namés that have been used to dennote DR-type activities.
Pfubably the most frequently used term which is takén as synonymaus
with Operations Research is "Management Science". These two names
have been used interchangeably since the early sixties. ‘By
definitiaon, Management Science refers to the apblicatiﬁn of OR
techniques in the field of management.' A problem arises when
an attempt is made to classify the use of recognised OR concepts
in an extremely complex inventory pfublem-in‘uhich company marketing
and production étrategies are caoncerned. It is difficult to see

—
where OR ends and Management Science begins.

The articles published in the Journal of Management

Science and the Journal of the Operatlions Research Society of
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America indicate that the two societies have a great deél in
camman. The similarity between the activities covered by the
twa terms has led researchers in the area to refer to the overall

, <
activity as "DE;:-tiuns Reyearch/Management Science" or in its

abhreviated fgrm "DR/MG". This serves to a certain extent to

minimize the fubtle différences in nomenclature that exist.

The early growth and subsequent maturity of OR/MS has

been the subject of a prolaonged investigatinn.uhich started in the

early sixties. The study is entitled "Research Program aon the

Adaption and Diffusion of Operations Research/Management Science

activities in Business and Government Organisations: United

States and Overseas". It is headed by two faculty members at

Narthwestern University, Evanston, Illinois, USA - Professors

Michael Radnor and Albert Rubenstein. The research praogramme has

been adopted by individuals at universities in many countries and

members of the programme have published their findings extensively.

"In 1968 Radnor, Rubenstein and Bean26 carried put a

survey af OR/MS activities in 66 United States companies. These

were all members of the Fortune listing of the top 500 American
. companies. In order to identify their area of study the authors
took the following as a working definition of OR/MS activities

... which are performing work uvutilizing the newer methods
of mathematical analysis and/or who are involved in non-

routine computer systems activities. These activities
are labelled with various organizatinonal names such as
operational research, managemenl science, systems

“analysis and similar names

Radnor and Rubenstein proposéd OR/MS as a generic name to cover
28

these separate but related greas.
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This definition is critical to this thesis. = It is
not as rigorous as some cited in the previous section but it does
serve as a practicél guide to the identification . of OR/MS acfivities.
In the South.AFricén environment the Operations Research Sﬁciety is
in its infancy, there has been little formal education in OR/MS, and
theré are mahy users currently emplnying.classibal OR fechniques
who would bé surprised if they learned tHat tﬁey could be considered

Operational Researchers.

Ten in;depth studies were carried out in DR/MS environ=-
-ments, identified on the basis of the Radnnr—RQbenstein definition.
0f these ten Situatiuns only two werekformally acknowledged OR/MS
groups, the remainder relate to groups operating in functional areas
Suqh as prqduction control, EDP etc. In time these remaining groﬁps
may be iahelled DR/MS bﬁt for the present it suits manégement that

they be identified by the functions in which they are housed.

As a result it is necéssary at this stage to identify
those techniques of mathematical.analysiS'uhich are normally
associated with OR/MS and thus, by identification of the USEers
of these techniques in industry, be in‘a position to decide whether

or not an OR/MS activity exists within an organisation.

Ackoff and Rivett,29 as early as 1963, produced a compre-

~hensive list of OR/MS technigues when they classified eight basic

management problems which singly or in a combination account for the

majority of problems which confront executives. Since the time the

list was produced other téE;;;EJEE—EEUE~EEEﬁ‘intruduced to handle
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other fundamental management prublems. - These will be discussed

subsequently.

(i) Allgcation Pfoblems
é alloﬁation of sﬂércé resqurceé to a number .
of activifies uhich can be performed in a variety of ways.

The situation becomés more complicated if the resources or
facilities are not available'FDr performing each activity in

the most effective way. The problem is to combine activities

and resources in such a way to maximize effectiveness.

OR technigues used here can be broadly defined as

mathematical programming:

-« Linear Programming
* Non-Linear Programming

- Stochastic Programming

i

Dynamic Programming /<luwQuAQjL*1£%;~

The techniqueé differ in the type of problem to which they

apply and the assumptions that are needed in order to reach

solutions.

Replacement Prohblems

ypes of replacement problem, in the first
instance items degenerate over a periocd of time (machines and
“tools) and in the second items fail after use nr time (light

bulbs). The problem is to balance Lhe cust of early replace-

ment against the cost of shutdown or loss of production.
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Replacement problems are best handled by:

* dynamic programming

- calculus or statistical theory ﬁwvw&m

Inventaory Problems

Generaily'inVentDry cantrol problems invelve the
balancing of the costs of maintaining.stuck against the cost
of naot having goods immediately ayaiiable. Stocks may. in-
-valve men, money, materials or machines and they will always
represent muney which is lying idle. DR/MS has beeh |
particularly active in this area and a large number of
models exist which afe designed to handle a variety of

- situations that gccur in practice.
Many mathematical techniques have been put to use in
Inventory Control situations, the most common are:

- GStatistical and Probability Theory

- Mathematical Pregramming'

. Simulétion

(iv) Seguencing and Eb-ordination Problems

\\\s\_;______J:Lsﬂqeeeeéﬂ@—ei%ﬁa%ieﬂa~§%~’ gcessary to select the

sequence in which a set of tasks can be optimally completed,

whilst in ee;efdinatien problems the sequencing aspect is
already arranged and the prDElem is to allocate resources

to each task so as to optimize the utilization of some resource.
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Sequencing problems are difficult to solve by mathematical
analysis and the best techﬁique is:

- Simulation

‘Co-ordination problems are'usually solved using several
techniques which constitute the best known OR/MS methods in

current use. ~ Two of the most common are:

- Project Evaluation Review Technigue
(PERT) 7
Critical Path Methof - @N\ ’

Queueing Pfoblems

The processing of quéues in automatic telephone ex-
.Changes represents one of the earliest OR/MS applicatiuns.
Queueing situatiuns arise wherever a facility (such as a
harbour or a crane) has to provide service to units (sﬁch
as boats ar bricks) which arrive more rapidly than servicing

can take place.

‘Queueing problems can be solved using:
- Probability Theory

Differential Integral Calculus

However during the last ten years the development of computer
programming languages orientated towards gqueueing applications

has led to increased use of:

- Simulation
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In these problems there is generally a variety of ways

Routing Problems

in which a route can be constructed betmeén a number of
destinations called "Nodes". The problem is to find that
séquence of Nodes which optimize the problem as stated by

the decision-maker, i.e. minimize distance travelled.

A Classical Routing problem is the so-called "Travelling
Salesman Praoblem" where the Dbjectivé is to minimize the
disfance travelled by a salesman'uhu has to visit customers
in a group ﬁF towns. Although this prﬁﬁlem can usually ﬁe
solved by inspection it is very difficult to sulve_uéing a
general mathematical technigue. Routing problems are best

solved using:

- Iterative algorithmic procedures

T

(vii) Competitive Decision Prnh{iTi‘/l/)

In this area the decisinn;maker is auware that the oputcome
of his decision will be significantly aFFécted by the actiﬁns
DF-an opponent or competitor who is also making decisiuns.
This situation occurs in warfare és well as buéiness,

particularly in the field of marketing.

Although a great deal of work has been done in this area
few feally useful technigues exist. The best known method

for solution of Competitive Decision Problems is:

. Gamé Theory
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In practice it is found that only simple problems can be
handled in this way. An alternative technigue which is

used more frequently is:

. Statistical Decision Theary

(viii) Search Prg

These problems are general to any situation in which
the retrieval and identification of data is involved. The
most frequently occurring analytical technigues uséd in search
problems are: , e 9
-+ Statistical Sampling '

- Estimating Theory

The Problems Associated with Classical OR/MS Technigues

DR/M5 literature shows that these eight problem areas

still exist althmugh some new methods of solution have been intro-

duced. 'Staffﬁrd,ﬂeef writing in 1966 commented that the techniques
Ehplnyed were probably best described as the "fruits uf a guarter
century of Operational Research experience."BD He added that
because the problems were sulcummun and the technigues so freguently
applied, it was puséible to find good answers to management problems
merely by substituting values in equations and calculating anémers.
There was no need to carry out Research, consequently.nmne of the
technigues required the services of a trained Dﬁerations Researﬁh
analyst because the function of the analyst was "to do research

that will esfablisﬁ answers to problems to which no answer at

present exists."Bl
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By Beer's definition the techniques which are used to
‘solve problems in the eight areaé listed previously Cén no longer
be regarded as OR/MS but more a routine part of Dpefating procedures.
The true OR/MS man is the person who is no longer involved in the

k .
application of these technigues and is more concerned with the whole

field of unsolved problems which canfront managers today.

‘This definition poses a problem to anyune‘uhu is hoping
to identify DR/MS in a business. It is theoretically invalid to
classify an analyst using'Linear Programming in a routiné situation

as an OR/M5 worker.

Beer's feelings on what he felt an OR/MS analyst should
be doing were shared by many of the founding fathers of Dperations
Research. | Thé period l965—l97ﬁ_produced a series of articles by
internatiunaliy known names examining the progress af OR/MS ahd
' tryiﬁg to forecast future developments. A great deal of soul-
searching went on to try to find the réasoné for the éﬁparent in-
ability of Dperations'Research to ﬂevelop along the lines that
‘Beer had hoped it mnuld. -The titles of the articles themselves
r8flect the intensity with which the founders of Operations
Research were examining the results of ﬁheir labour:

"How can we improve Operations Research?"32

"Operations Research at the Craoss Roads" >
"The Dilemmas of Operational Reéearch“3h

"Has Management Science reached a Dead End?"35
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It is difficult to reconcile the views of David Hertz
in particular whose optimistic book "New Power for Management"36
published in 1969 contrasts significantly with the attitude dis-

played in the article "Has Management Science reached a Dead End?"

which appeared in 1971.

In May 1971 Harvey M. Wagner

ddressed the annual
X .

convention of the Operations Research Society of America and
chose as his togdic "The A.B.C.'s of DR”.'bvBearing in mind that
this was five years after Beer had described "the fruits of a
guarter century of Operational Research”, there are a number of
- statements in Wagner's address which indicate how far OR/MS still
had to go before the fruits were ripe for picking.

The first paradox is that, although many industrial

applications of OR are commonplace knowledge actually

making these applications work is frustratingly

difficult. ... an application may be standard yet

it need not be routine.37 '

Wagner made the point that other disciplines under the
Management Science umbrella were tackling problems that Operational
‘Researchers had cansciously reserved for thémselves.

- The third paradox is that many daily operating problems
that were recognised by Operations Researchers years
ago as promising for the application of modelling are
just now being tackled successfully by computer systems
analysts, but not with the techniques provided by OR
theory. 38 :

In view of these problems it appears that the best
approach is to carry on with the technigue orientated definition

proposed by Radnor, Rubenstein and Bean qudted'at the start of

this section. In the South African enviromment OR/MS techniques
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are still in the implementation rather than the maturity stage and

the situation is very much as mégner described it.

Newer OR/MS Tethhiques

In the teﬁ years that havevelabsed since Ackoff and
Rivett listed recognised OR/MS applications, other techniques bhave
béen developed which are proving extremely successful in attacking
certain types of problems. - Furthermﬁre the increased hmuer of
computers has had a.dramétic effect on the usefulness of some of

the older technidues.

s Heuristic Prué;;;;;FE*nas been found [

to be an extremely powerful tool in-problem areas such as Project

A technique known

3 b : b
Scheduling, ? Routing, 0 Warehouse Location, ! as well as Inventory
I e

Contrul and Portfolio Selection. In the areas of marketing and

financial management Model Building and Simulation technigues are
. 42,43 :
being increasingly applied. ;b Within the past five years

there has been an increasing effort to develop mathematical models

———

of the entire firm. These are large scale computer simulation
models and the primary purpose in constructing these models has

been to learn how management activity.can be explicitly modelled.

Three of the best known models are the_Systems Development Model, 34

the Bonini Model, ‘and Forrester's Industrial Dynamics.

1(/—’—-—-——————_-_—_———

Model manipulation, using computer hased mudels, to
simulate environmental and business conditions has made significant
progress in the past ten years and is regarded as one of the most

interesting areas of OR/MS development. This has, in. turn, laid
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nafticular stress on the impurtance of being able‘tn reduce
nrganiéatimnal concepts to preclise mathematical relationships and
to be able to specify precise decision rules and procedures. The
Systems Analyéis aspect of OR/MS is assuming as impnrfant a role

here as the Operations Research techniques themselves.

_ One of the results of this increased ability tn model and
simulatevfinancial and organisational decision situations in large
scale systems 1s a significant shift in the accent and appreciatiaon
of OR/MS since World War II.» The OR/MS research group at North-
western University has examined this shift by tracking the location
of UR/MS activitiés in large American oprganisations over the past
20 years. Tablé 2 shnus how the Research and Develnpnent/Engineer~
ing lncétinn‘nf DR/MS has altered tD'Finance/Planning locations.

It is reasonable to conclude that the type of assignments performed

by these OR/MS activities has altered in a similar manner.

TABLE 2

L5

LOCATION OF OR/MS ACTIVITIES AT END OF PERIOD

anatinn 1955—55 1955—59 1965—63 196;—66 196;—70
% h h h
R&D 29 30 12 6 4
Engineering 18 12 5 L .-
Manufacturing . 10 10 - 13 10 7
1 Finance 25 32 30 34 43
MIS/Admin Co- 0 D 8 21
Top Management |
Planning’ 9 12 23 34 19
Marketing -0 0 D -0 2
Other ) 10 b 1 by !
| | 100 - 100 100 100 - 100
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Most Freguently Occurring OR/MS Techniques

Altﬁough the area of application of DR/MS has shifted in
America during the last twenty years, one thing that has emergéd
from the work carried out by fhe Radnur/RubEnstein group 1is that
only about six of the twenty or so recognised OR/MS techniques are

—

used regularly amd the remainder are encountered in special circum-

" stances. Hehce Eeér's comment on the ﬂfrhits of OR" is also
optimistic as many recognised OR/MS technigues are seldﬁm en-
countered in practice. This is true éll over the morld and the
data giVen in Table 3 for Britain, Japan ahd‘Suuth Africa shows
that six tecﬁniqués'in fact account for over 80 per cent of all
OR/MS applications. The information was gathered in 1969/1970
and it is interesting to note that a relatively new technigue such
as Simulation (1961) has gained the same acceptance as Linear

Programming (about 1953) and Statistics (pre World War II). The

potential users of the techniques themselves have a signiFican;:?

« <

influence on the dégree to which they are utilized.
| | st s

TABLE 3

MOST COMMONLY USED OR/MS TECHNIQUES

Fechnigue Uni ted bingdum“G ja%an“7 Suuth%Africa“B
Statistics 20 26 18
| simulation 16 20 16
Linear Programming ' 10 15 | 12
CPM/PERT - | 18 | w18
Inventory Theory 11 B 13
Queueing 4 8 A 4
All Other 21 ‘ 11 19
” | 100 100 100




52.

' MANAGEMENT SCIENCE AND COMPUTERS

The defihitian‘af Managemént Scienqe activities proposed
by Radnor, Rubenstein and Bean included the phrase"... who are involved
in non-routine computer activities." Before this éppreciatian'uf
Management Science can be completed it is important to examine this

relationship with computers in more detail.

Operations Research was formally born in 1937 and the
~—~ ,

Dpefatiuns Research Society of America was Fuhnded in 1953. The

.%irst largé Sﬁalé electronic computer was the ENIAC which was built
in 1946 by the Mpore School DFiElectrical Engineering of the
Univefsity'af Pennsylvania. The introduction of the first commer-
' cially orientated computers occurred in 1953 when the Sperry Rand

Univac and the IBM 701 became avaiiable on a production line basis.

The time scale of the early history of the two innovations

is very much the same. However it is reasonahle to say that

Management Science depended upon EDP far more than EDF needed OR/MS.

The growth of the computer industry has been so spectacular that

Y ,
most OR/MS analysts must be employed in organisations that own or

have access to a bnmputer. Table 4 shows the increase in the number

——

of computer installations internationally since 1956.

TABLE b

NUMBER OF BUSINESS COMPUTER INSTALLATIONSY9

‘XEEE ' Number

1956 | .1 poo

1961 10 000

1966 50 000 -

1971 © 100 000+ (US = 73 700

1980 (estimate) , ' opg gog Y- Europe = 24 000D
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2Dpin /
In addition to greater availability, the increased .

"power of computers has had a dramatic effect on potential OR/MS

.applicatiqhs. Linear Prugfamming was introduced in the early

1950's, the pﬁtenfial of the technigue was immediately recognised
but the computers then available were incapable of handling large
LP problems. With each new generation of computers, newer and

more powerFul Linear Programming packages were intruduced by the

computer manufacturers.

The increaéed speed and greater capacity of computers
has allowed UR/MSVanalysté to tackle more and more complex prablems
and to carry aut more elahorate sensitivity analyses on their
results._ Although it would be wrong to define OR/MS as being
entirely computer orientated it is worthwhile examining the second

part of the working definitian proposed by Radnor, Rubenstein and

Bean at this stage: "... who are involved in nan-routine caomputer

systems activities".

There is no doubt that a great many of the recognised

‘DR/MS technigues have limited practical appllcatlun in the absence

'DF computer assistance. As Table 3 indicated, Statlstlcs,

Simulation, Linear Programming, CPM/PERT, Inventory Theory account
for over 70 per cent of the Dperatiunal Research applications
performed in Japan, Great Britain, and South Africa. It is
impossible to quantify.mhen a management problem becomes unsolv-
ahle? if manipulatidn of the model has to be performed manually.
However, the following guotations give some idea of the extent to

which computers have been respaonsible for the deveiupment of OR/MS.
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Until we can solve these prohlems, there is little
possibility of our running our economy, nur businesses,
or even individual factories with anything approaching
optimum efficiency. Fortunately the last few years
have seen enormous advances not only in the mathematical
techniques available but also in the speed and power of
the available computers, so that the realization of the
dream of accurate economic prediction is almost within
our grasp.

By the use of large caomputers and appropriate models it
is now possible to treat a very much larger area of
operations as one problem ...This is a significant step
forward and represents an entirely new type of operating
- decision which could not possibly be made, on any worth-
‘while scale, without the use of a computer and a 'decision-
making' madel.>1

Risk analysis, made practical by computers, has proven
invaluable for evaluating alternative strategic plans
‘with the help of simulation models, sometimes even
including simulation of alternative competitive responses
by the application of game theory. To explaoit the

potential of these and related technigues an increasing /LQ%JVLCQ(/

numieT 6F_corporations find it necessary to supplement

the professional skills of computer men by TEETUITIing
samﬂmmm

——

It is interesting to see that the final guotation refers
to the recruitment of DR/MS‘éEtivities to supplement the cumpﬁter
effort. This reinforces the belief of the inter-dependency of
the one activity on the other. There are many mdre references in
OR/MS literature which highlight this inter—dépendence as well as
the fact that the growth in the application of OR/MS techniques".
such as PERT, Linear Prugramming, and Simulation has been largely
due to the improvements in computer hardware during thevpast,ten:

years.
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The "OR on OR" Group at Northwestern has evaluated the
relationship between OR/MS activities and computers gver thé ten
year period 1960-1970.  Radnor and Neal ih 1973, stated "The
introduction of the third—geﬁération computer'mas acknDMlEdged as
one bF the most significant cuntributions to DR/MS by nearly all
of the OR/MS practitioners participating in the‘study."53 The
most impartant advéntages that were identified during the survey
were:

(a) Adequate capability far large programs particularly-LP

—

(b) Availability of time sharing facilities made it easier for

the group to gain access to in-house installations

(c) Availability of time sharing facilities made it possible

for groups to use outside computer facilities if relations -

with the in-haouse DP operations were unsatisfactory.
(About 44 per cent of the sample of 108 OR/MS groups in

méjur US companies were using this facility .in 1970).

The availability of time Sharing facilities has had a
dramatic effect in educational environments internationally where
third generation computers have proved particulafly useful as a
means of demonstrating the power of certain OR/MS tgchniques.

An inventory package, for example, which is commercially available

can be used in conjunction with a simulation sub-routine. The

e ——

package updates stock status files for 1 000 items and generates

e o ]
orders for any items whose levels fall below the determined order

points. This provides an extremely effective method of éxamihing
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the effects of management decisiaons aon inventofy levels. The
programme Tuns on mdst commercial computers and will cumplete
five simqlations in>ten minutes. It is impossihble to do this
manually as it takes about ten minutes to perform the calculation

for one item.

It is'therefore reasonable to conclude that there is an
extremely important relationship between Management Science

activities and electronic data processing.

CONCLUSION

In order to examine the results .of American and Inter-
national research on the diffusian uf Mahagement Bcience, it is
first necessary to specify precisely what Mahagement Science is and
establish how it can be recognised in é business environment.
Management Science activities may be located in functional areas
under diFFefent organizational names, and in view of tHis a

definition bas been adopted which relates to technigues employed

as this facilitates identificatian.

"A Management Science activity is one which performs

woTk using the newer methods of mathematical analysis and/or is

involved in non-routine computer systems activities."

———,

As Dperations Research itself is normally regarded as
the use of rigorous sophisticated mathematical tools in problem

solvinga.a modiFied name 1s proposed for the innovative activity.



57.

Operations Research/Management Science (OR/MS) is a gemeral term

for all scientific business activities making use of Operations

Research.
e ——————
On the basis of this definition it is possible to
recognise OR/MS activities in terms of the techniques they employ.
The degree to which those technigues are encountered commercially

varies SigniFicantly and the most commonly occurring are Statistics,

. . —
Simulation, Linear Programming, CPM/PERT, Inventory Theory and
e —— g —
Queueing Analysis. '

'The dependency on cumputefs systems is stressed in the
definition of OR/MS and in fact the power of most OR/MS technigues
isvdue largely to the availabiliﬁy of computer support to provide

solutions to problems inveolving complex analysis. Research has

shown that advances in computer technolegy have had a significant

effect on the progress and success of OR/MS.
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CHAPTER 3

TRENDS IN THE DEVELOPMENT OF OR/MS ACTIVITIES

IN AMERICAN ORGANIZATIONS (1950-1970)

There have heen fundamental changes in the leadership,
location and methods of operation of OR/MS activities in America

since 1950.

These changes are important as they provide a means

of identification of organizational factors which facilitate the-

diffusion and

adoption of OR/MS. By examination of situations

of discontinuance or rejection it is also possible to highlight
those factors which adversely affect the diffusipn pTDEESS.

The

the following:
- the

. the

:- the

. the

« the

- the

the

Factprs that are discussed in this chapter 1nclude

leadership of OR/MS activities

Stablllty of Urganlzatlpnal locatlpns
changlng attitudes of tpp management to DR/MS
need for formalization pF OR/MS procedures
relationship between OR/MS and DP/MIS

influence of differing 1nduatr1al sectprs on
diffusion of OR/MS

In additiaon certaln general problem areas are 1ntroduced
which have been found to inhibit the d1FFu51pn process.
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This chapter is based upon research carried out by the
M research carriec O

Northwestern Research Group who traced the histhry of DR/MS in 108
<~ T _ :

organizations in America between 1950 and 1970. The companies were

large, 92 appeared in the 1970 Fortune listing of the Top 500
Curparatluns. , Nearly all had experlence of UR/MS and the maJarlty

'had their own DR/MS groups.

The results sf thls research prsv1de a unlque record DF
the h1stnry UF the First twenty years of DR/MS act1v1ty in Amerlcan:

business. Atvthe time of writing this is the most detailed and

up-to-date record of the development of OR/MS.

OR/MS_PERSONNEL

Certain changes nsye'been observed in thebtype of
individual workingbin sndvleasingiUR/MS sctivities;,-vResearch has
shown thaf there are vefyidefinite reassnsrforvthis. - The earlier
Military leader-types were unique ﬁoethe British and American
'-envifnnments foe historical reasons. ‘Homever.the shanges.that
have been subsequently obsefved slearly define the-%sndamental

reqsirements_Fof successful OR/MS group membership.and leadership.

Types of OR/MS Personnel

Radnor, Rubenstein and Bean identified five different
types of. DR/MS persannel working in Amerlca in 1966.l - The five

‘categurles mere the Followlng

1. Military Types

2. Prsfessional Ssientists



3.
b,

5.

6l.

OR/MS Specialists
Management Specialists

Organization Men

It is worth examining them in more detail to acquire a general

classification of Operations Reseérbh/Mahagément Science personnel. -

l'

'Militéry Typés,

Generally scientists and mathematicians who . were drawn

into OR as a consequence of Military Operational Research

activities. This Category consists of the "pioneers" who

became involved during World War II (a small select group) and

those who received their training in OR/MS in the military.

—after the mar{

'Professional Scientists -

This group is made up of scientists and mathematicians
who were brought in to apply Uperafibné Research technigues
during'the 1950's, from R and D, engineering and quality

control. Although this group typically came into OR/MS

- during the period 1950-1960, recfuits are sfiil-entering orR

from the ranks of science and mathematics graduatés in their

first jobs.

OR/MS Sﬁebialists

ThesefSpébialists havé received speéiFiC'training in
Mahaéement Science pribr to entering ﬁusiness, ~ They géherally
_afe graduatésvinvDR, Computer Science; Apﬁlied Méthémétics,‘

Statistics or Systems Analyéis;- These specialisté started
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entering industry in the early 1960's when the initial formal
DOperational Research and Industrial Engineering courses
of fered by American universities produced their first

graduates.

b, _'Management-SpeCialists

These people are products of more recent broadly based

prsgrsmmes in Industrial Management and Business Admlnistrstlnn'

-—_
Ain which a_significant-pruportlsn of currlculum is,devuted to

I

—

 quantitative method and c nputers.

5. Drganization Men

Generally prsductiun, narketing,'or personnel men . who have
come up through the srganlzatlon into: DR/MS groups as.a result

of special skills.  Often chosen to head up DR/MS act1v1t1es

tD ensure practlcablllty.

e,

Four years later Radnor and Neal reappraised the

‘situation and Fuund that the classificatisn.still _a_pplied.2

However, industrial engineers and business administration

——

)
"

. graduates with a higher.prspsrtion.sfvDR-electives were re-

. classified as OR/MS specialists.

Leadership of OR/MS Activities-

4 iItluas predicted that an increasing number oF_managemenﬁ
'specialists,_DR/MS-Specialists, and organizational men would take
over the leadership of OR/MS groups from Military and professional

scientists. As Table 5 shows this forecast was essentially
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correct except that tﬁe incidence of OR/MS specialist‘leaders
reached a peak in 1964-1966 and had stafted to decrease by 1967-
1970. Radnor and Neal believed that this was as‘a result of an
increasing number of OR/MS reguired courses in Industrial Engineer—
ing and Master aF Bu51ness Admlnlstratlnn prugrammes, which produced

an 1nd1v1dual mho was better Su1tEd to head up an DR/MS group.

TABLE 5

' INCIDENGCE OF DR/MS LEADER TYPES
| . .

- IN MAJOR ACTIVITIES

_ At the end_nf Period
1950-55  1956-59  1960-63 1964-66  1967-70
% - % % % %
Military 12 10 5 2 1
Professional ‘ - : . . '
Scientists @~ - 50 . L9 Lo o 35 a0
OR/MS o - . A
Specialists - B A 11 22 27 19
| Management v - _ ' [
Specialists - - 7 ‘ 8 21
Drganlzatlan . ' S - :
Men - - 26 _ 30 26 28 39

o

At the cumpletiuh of the survey'Rathr and Nealvdepic;
a "most desired"‘type of recruit for OR/MS - "an individual uith an
under—graduate backgruund in engineering, some form of computer | fﬁéé:>'

_experlence and an MBA. "5 ' This»profile was based ah thE‘results of

g

1nterv1ews with the gruup leaders who partlclpated in the study.
It 1nd1cates, as does the data contained 1n‘Table 5, that there is

an increasing movement towards establishing“an_nrganizatinnal
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orientation within the OR/MS activity. This tendency contrasts
with lack of urganiiatinnal activity on thé part of OR/MS grUUps

that had been detected in previous surveys.

This change can be partially explained by the changed
orientation of DR/MSYmGrk desﬁribed in Chapter 2. - The iﬁitial
R and D/Engineering concentration of the activity has been prlaced
by a corporate drganizatinnal and fipancial ﬁreucpupation._ ‘This
iﬁ turnihas necessitated more .of an urganiiatinn nrientatinn.
 Superimpused;Qpnn an‘educatiunai gruQndihg, the intreaéinj.uée of.
sobhisticatéd’bumputer tethniﬁues intrudqces'the final'requirement

in the "most desired" typE'descriptinh{

ORGANIZATIONAL. LOCATION OF OR/MS GRUUPS

Dné_uf:the more impurtant'Factursvobsefved in America
during 1950-1970 was the significant influence that organizational

location can have on the stability of an OR/MS activity. This

can be,detected hy'analyeing the organizatiunal movements made'by

OR/MS groups during the period. The 1nfurmat10n appears in th'
| 6,7

papers publlshed by the: Northuestern Gruup in 1969 and 1973.

The research gruup found that there was 1nherent insta-
b111ty in the location and activities of many DF the DR/MS grnups.‘

. Rs was dlscussed in Ehapte: 2, OR/MS groups' activities had Shifted

Lo

from R and D, Engineering, and Manufacturing to Finance, Data

Prucessing and Management Planning.
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The second atudy.also showed that many of the changes in
ldcatidn and stability of UR/MS-aptivitieavwere in fact a reflect-
ion of underlying prpanizatidnal changes. The earlier atudyvhad
included Data'Prdpesaing/Management Information Systems (DP/MIS) in
the pverall category of Top Management/Planning (TM/P). By 1970

(""‘-'h—__——
many DP/MIS Functldna had emerged as separate ent1t1es each with

its ouwn vice-president. An equal number had been absorbed under ;///\

a vice-president pF'Adminlstratlve servlces.r

.Many T™/P Fdnctipns had been curtailed or abandoned.
Radndr and_Neal related this'td the general instahility'ofleng g
Range‘Planning activitiea, which are dependent<uppn the‘tdrtdnes of
rndividuals at tdpvmanagement levels. If the indiVidual-leavea,
the activity loses its support and is subjected to antapdnian Frdm
varidua levels in the-drganizatipn.- The role of the suppdrtlng
individual or ' spdnsur" is extremely 1mpdrtant in the case dF DR/MS

aCtivitiea,-and is discussed in more detail in the'next'chapter.

The secdnd paper showed that the OR/MS grdups located in

TM/P had'experienced the greatest Change. .derteen had been

dlsbanded or moved to dther areas dF the drganlzatlpn, ten of them

td DP/MIS. In six dF the Fpurteen cases the change had been due -

- to the departure of the drlglnal TM/P SpDnSDP.

Analysis of the 21 DR/MS act1v1t1es remaining in. Tpp
' Management/Plannlng shpwed that ten had a more stable appearance
than the remainder. These ten departmenta were mpre_clpsely

examined and it was found that the attitude of the sppneor'maa
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particularly important in providing stability. .Stabiiity was

dependent upon:

1. A co-operative relationship between the sponsor and His

- peers.

2. A willingness an the part of the spdnSur tn7alluw'dthéfévfu '

use the talents in his'grnup.

3. A willingness on the part of the‘spuhsor to allow Frée‘abbess
‘to the grDUp and'nntvihsist an havihg.éccess to information

exchanged.

L. - A willingness to allow OR/MS activities developed in‘this way

‘to establish- themselves in other departments.

Stability was also found to increase if the OR/MS acfivity had

unrestrictedlaCCEss:tn-a camputer fécility.

The:majnrity of sponsors were either still in'bantrul af
their groups or in a higher position where theV could exert influence
to maintain the status of the group. The departure of the sponsor

invariably meant that the future of the-grqup MUuld,be affected. .

Radnor and Bean found a general tendehcy for DR/MS

activities to move toward DP/MIS departmEHts._w'There were 108

e

groups in the programme. Fourteen of these had hDVEd out of

TM/P, ten of them relocating in MIS. Of the remaining 94 groups,
40 hadvrelucated since. their inception and 13 had moved to MIS

locations.  This is in keeping with the findings DFAChaptér 2
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which indicated an increasing dependence upon computers. One of
, ———e

- the advantages of a MIS location is the improved accessibility to

tFErcamputer facility which itself increases stability. However

an MIS location also provides a more stable position in the

organisation as well as greater accessibility to data.

Invsummary the studies shuu that.there are Dﬁ/Mé::
group lucatinns.that are:relatively Qnstable (such as R énd D, Top
Management/Planning) and thoée_that seem to pfumise stahility:such
~as MIS. Conditiuns of instability occur when the_Functiuﬁ sUppuft;
ing the DR/MS_actiQity’islitselF new or heaviiy dependent upon the
suppuft dF alspuHé0r fur suivival. ' As the Fuﬁctiohé becnmev '

established so tHe degree of instability will decrease.

TOP MANAGEMENT ACCEPTANGE

_ Ahuther important change that has occurred in América
since the early 1950'S'is a growing acceptance of the role that

OR/MS can play in assisting top management decisiqn—makihg.

"Research in this area during the_periud 1960-1970 has
indicated tHat American managers are increasingly aware that OR/MS
activities can'bring.abdut worthuhile improvements in their

‘ s . 8
organisation.”

By 1970 5k per cent of the DR/MS'supervisDrs

S——

indicated that their top managements were knowledgeable about and

involved in ‘their activities. This is significant:as an earlier
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survey carried out in 1964-1966 identified management suppaort as
being as low as 23 per cent. This may be due to the increasing
number of manégers in America who are aware DF’thE pptential of

OR/MS and are willing to give support to Operations Researﬁh pro-
gramhesf'n These managers may themselves have used OR/MS as a vehicle
Fof aChiéving'their éucbess in the Urganizatibn.'_ ﬁnce in a poéitidn'
of pumef they are abié to act as SpnnSprs'énd to exert.influencé on
the éntire organization fa aﬁcept and use ManagemenivSEienCet'

technigues.

However there are other possible reasons for the increas-

o

ing support for OR/MS- activities such as:

1. the ever—ihcreasing size and cumblekity of the‘busineés_

situation
,—_’—-———‘_—_—‘——'_\

2. . the need for faster response times

ij._ the felt need to utilize fully the potential of the qrganiiat4‘ '
ion's cﬁmputér Fécilifies
4, the more complete and rapid exchange of information about nem:

'techniqués'

5. the need to answer the more sophisticated guestion currently

being asked.by.custbmers, regulating agenbies_and stnbkhnlders.g

The entire guestion of top management support is lihked
to the attitude of tqp'management towards change. This is discussed

in more detdil in Chapter 4.



THE RELATIONSHIP BETWEEN OR/MS AND DP/MIS

The five paints in the previousvsection highlight the
growing demand for the rapid solutiaon of complex decision situations.
In a situation in-mhich an attempt is made to optimize the output
from several_relétgd activities in a large organization the projéct
often becomes hiéﬁly‘éumplicéted. The aanhtége bi tﬁe OR/MS .
.vépprnach'to prDblem'solving is that it cuté across depafthentai

- boundaries in an atfempt to Captureithe:tmtal'situation;. Houévef
without adequate DP/MIS hackup to handle information collection,
storage, retrieval and_hanipulatiun it is almost ihpaSsible for
the DR/MS activity to make any_Significant‘progressi' A harmﬁnious
workihg-relationship is .therefaore essehtiai_if morthmhiie'results
are to be adhieved, and.a significant interdepeﬁdence of thé tmq

groups on one another is inevitable.

The dependeﬁce-of DR/MS.DD computer apcessibilitqwhas
already been noted, and the,fendency Fur_DR/MS grnﬁps to fihd 
stability in DP/MIS locétions was examihed in a previousisectiuh.-
There_is already a1significanﬂ‘involvement‘of OR/MS groups ih MIS.
en:ti\/itixc_'s..‘lD Reéent_Figu;es show 23 per>Cent'bF DR/MS activities
heavily ihvolvedbwith MIS functions, and 50 per_cent spending a
4lapge proportiuh_of-time,umrking with and assisting the DP/MIS
function. It.is difficult to Fofecast thé possible outcome of
this invulvement>EXCEpt td predict an extremely stabie.link beinj
’established'betweén OR/MS and DP/MIS and rapidiy increésing fup—
‘management_auaréhess‘bf the synergistic bEneFits resulting from

the union.
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THE EFFECT OF DIFFERING INDUSTRIAL SECTORS

ON OR/MS ACTIVITIES

It would be anticipated that the enVianment of the

organizatiun-would have a very marked effect on the development

of OR/MS activities. - Highly technical industries should be more

respongi e\to the changes and attitudes involved in the develop-
ment of farmal OR/MS groups- than industriesvuhich_are less'tephnic—v
ally orientated. Research has shuwn:that, in America, there

e
appear to be relatively few significant differences which can be

"attributed to the type of industry or busineSs’igggizgd.'_ Some -

interesting relationships appear to exist.

1. Capital Intensive industries, such as petroleum/chemical,

tend to use OR/MS more than labour intensivevurganiiatiohs

such as engineered products and merchandising. .

2. -The'smaller the.variety of inputs, pfoCESSing steps,'and

~

outputs the greatér the tendency to encourage the development

of GR/MS.

—

It ié nuf huséible to acquire similar infbrmatiuﬁ,fﬁr

- other cduntries»but it is intefestiné to note that in_aVSvaey of -
members of the Britisﬁ 0.R. Society, 17 per cent were dréun Fr0m'
the heavy mechénical'engineering'ahd metal indusfry;_ 15 per ceﬁf.
from chemical and allied industries; 8,5 per cent.From Fubd, drink,
énd tobacco; and 8,0 per cent from utilities suth-as.gas, electric-
ity and ujate'r.l2 This accounts for virtually 50 per cent of the

members of the British Operational ReSearch Society. Here the
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engineering orientation of the members is runuﬁnced whiﬁh is not
in agreement with the situation in America. The very different
origins of DperationsAResearch in the U.5.A. and Britain UbQiUusly
would have a significant effect on the development of OR/MS in the

two countries. .

' Eﬁnsequently it_does nbt aﬁpear possible at this stage to
forecast in which industrial sectors DR/MS activities are likely to
‘be adopted most fapidly: _ Envirunmenfél Faﬁfors-seem tﬁ Dutweiéh'
industfv CDnSideratibnSvin inferncing»thé 6uthhe DF-thE diFFusicﬁ

. process.

IMPLEMENTATION OF OR/MS RECOMMENDATIONS

One of the criteria that can be used to,méasure‘the-ih—'
creased acceptahce of OR/MS is the extent to which recomhehdations

are'sugceSSfully implemented.

A certain amount of work has been done on the factors
associated with the successful implementatiun of DR/MS‘Findings. '
A 1968 paper produced by'the Nurthwestern group étated‘that:

Barriers to the implementation of results are critical

to the success of projects and the program as a whole.
No general methods have been found, so far, for assuring
successful 1mplementat10n., A number of methods have

been used, ... They do not work under all conditions ...
Among the methuds reputedly used for bringing about
successful implementation are these:

1. Rssuring that there is a clear and recoghised need
for the- results at the time the project is under— ;
taken. :
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2. Involvement of the ultimate user of the results early
in the process, and maintaining communication through-
out the project.

3. Focus of the direction or strategy for the project
in an individual or small group that can review
progress and make decisions about changes in
direction or level of eFFdrt.

L. ‘Hav1ng tdp management auppdrt and enthusiasm.

5. ARllowing or encouraglng reaearchers td Fdlldu pro-

' jects into- application and make careera there, 1F
they so desire.l3
Although this liat appeara to be extremely sensible the authors
caution that some of the methods have been used in prdjects’mhich
failed completely.  They conclude that much more work uill'have

‘to be done in this area before a reasonable thedry dF’imdlemehté'

ation is developed for OR/MS projects.

Radndr and Neal found that the percentage dF,Cdmpaniea

N

experiencing implementation prdblema had decreased sharply fraom 25

3

‘per T cent in 1964- 66 to 12 per cent in 1967 70. In a subseguent

paper Radndr and Neal attempted to develdp a relatldnshlp betueen
.the establishment of formal OR/MS procedures and OR/MS group success.
The found that gemerally it was difficult to eatablish vaiid methods

of measuring.aueceas; The proposed Flve meaaurea of success, dne -
of which was 1mplementat10n - "the pereentage of DR/MS pTDJECtS

completed and used "

fThey found that the decrease in the number aof groups
experiencing implementatidn problems could bevmathematieally
associated with the degree to which Fdrmal'prdeedures have been

ihstituted.‘ Hduever-as.the authors point out this could in fact.
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be due to other factors such as increasing ménagement involveménf,
older and more experienced OR/MS groups as well as the diffusion
of OR/MS within the organization. However there does appear to
be a reasqnable positive correlation brtween formalization and

implementation success.

FORMALIZATION OF OR/MS ACTIVITY17716

The conﬁept.of ﬁfurmalizatiun" maélintroduced'invthé

. previous seétiun and wés broadly defined as‘fﬁe degree to whichﬁ
formal procedures for OR/MS activitiesnhave been instituted in aﬁ
Urganization. A certain amount of rgsearch has been dbhE'relating
to the meésurement of the degree UF.FDrmalizéfiDn that exists in
Americén companies, anq the extent to which this has changed with

time.

Furmalizatiun'can be viemed_in‘tmu 1igﬁts;' ‘Firétly from
the point bF view of the FurmaliZatiun of bummunicationfof liaisan.
procedures and secﬁndly in tefms.of the uperating prucedﬁrés of the
DR/MS group itseif; Liaison can invféct be'inéluded in fhe list of
Furmal_operating'prubedures} It has attracted partitular‘attentiﬁhv
because‘uf;the importancevattached to the relationships that exist

between the OR/MS éctivity and the organization itself.

Formalization of Liaison Procedures

One of the changes observed during the period 1950-1970

was a marked increase in the degree to which OR/MS liaisaon procedures
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had been formalized. Three hasic principles were used to indicate
the degree of f‘ormalizatimn:r7

(a) the establishment of a permanent UR/MS co-ordinating
function;

(b) the establishment of a formal task force comprised of
representatiVES from affected departments; :

(c) the use UF meetlngs and repurts to- mmnltor prugress’
- and costs and tD institute correctlve changes.

Table 6 shows the change in the degree Df Furmalizétian'
over the period 1950 to 1970. "The increase is readily appéreht'
lalthdugh here.againvcdnblﬁsiuns are difficult to draw. 'It.may7be»
that as a group gets older, it inevitably finds thét ifs activitiéa

and rélatiunships mith_thebbrgahiiatinn bécomé.more formal.

TABLE 6

- FORMALIZATION OF LIAISDN PROCEDURES BY PERIODS

1950-55 1956-59  1960-63 1964-66  1967-70
% % % % %
% Activities _ ' .
employing a,b,c 11 - 14 22, o 50 0 a0

 Formalization of OR/MS Dperating Procedurés

The actual _PTOCESS of Furmallzatlun has attractéd.many'f
wrlters in OR and there are a number DF artlcles whlch llst the
: stages Drvpruceduralvstgps requ1red to formalize DOR/MS acthltIES.
Radnor and Néal presented a matrix based ﬁpun the recnmmendatiqﬁs
of ten writers phich listéd ZD steps fanging Frqm "preiiminéry-"

~analysis" to thé‘Final'"update and maintain!"
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The main criticism of the majority of these papers is that
they tend to ignore the problems associated with the selection of
DR/MS projects. Most procedural programmes start from the point

in time when the project has already been selected. Radnor and

-

Neal believe that the process of project selection is the most

™

”Efitical_aspeCt' of the formalization process and'yet bhly‘nhe

s . .. 18 o
author has gone into any detail on the subject. - Ideally pro- -
jects should be selected s0 as to:

1. build Drgénizational confidence in the group, based
on projects-mith'a high probability of success;

2. establish a solid relevant need for OR/MS fechniques
based on a varied mix of projects that involve a
relatively wide multilevel cross section of the
organization; '

3. . ensure a logical and efficient ordering of pfojects -
so that they would build into one another and the

~results of the previous programmes would not be
‘obliterated by those immediately following.

There are several common areas in most of the papers on
formalization. Radnor and Neal presented an idealised,specification
of procedural steps drawn from the matrix. The list is'shqun in.

detail in Appendix A and is:subdivided into seven'phaSEs -

1. Preliminéry Selection - pfuject,proposal phase'_
2. Justificafion ;_projéct initiéting phase

3. Final Selection - project.appranl phase' A

4. Project develﬁpment phase | |

5. Project revieQ phase

6. Projéct impleﬁentation phase

7. Project routinization phase.



79.

The list was then condensed to give eleven'prncedural
levels and used as a check to determine the degfee of formalization
in 104 companies. It was found that the degree to which any DF. 
these procedures were used varied Conéiderably fram company to

company (Table 7).

TABLE 7

FREQUENCY DOF USE OF PROCEDURAL ELABDRATION

CRITERIA
Criteria | : Frequency;DF,Use (%j

1. Formal Selection Committee o 3
'2.' Long-Range Planning - - L
3. Formal Initiation Request . 50
4. Cost Bemefit Analysis- o 59
5. Task Force o 32
6. Permahenf>Liaisnn : ' . 32
7. Schedule of Events - | ' 76
8. Schedule of Resources } Tk
9. Monitor Progress . ‘ . 73
10. Formal Post Audit : 4 - 32
11. Repbfts/Documenﬁation _ o B2

It was found that the’median number nf-prnCédurES'used
by a cnmpany.was 6 (mean 5,76), which shows that most CUmpénieS
do empioy some type of plan Fnr'the implementatiqn,pF‘DR/MS'acti;

vities. The most commonly used procedural levels are:

. _ Scheduling of Events
* . Scheduling of Resources
e ‘Munitnriﬁg of Prngréés
. A.Repnrfing‘and Dncuméntatiﬁﬁ



which indicates that most organizations are moTe concerned with the

control of projects than their‘selectinn.

A disturbing feature of the data in Tahle 7 is the fact
that.abnut'tmn~thirds.nf the 104 companies dn_nutvfind it nesessary
- to set up furmal.annmittees_tar the selectinn of UR/MS prajects; or
to establish permanent iiaisnn shannels, or carry .out past~auditsbun
OR/MS prujects; The pnssible explanation is-interesting; ReSEarch

has shown that the older, better established DR/MS groups pursue

—

their activities more 1nFormally than the newer graups because of

~—

the werklng relatlnnshlps that have heen establlshed wlth the rest

of the company.

w’ )

PROBLEMS FACING DR/MS GROUPSZC

Communication

One of the main problems that has FaCEd'DR/MS grnups since

their intredustion into industry in the 1950's is the enmmunicationse

. . M
gap that exists between OR/MS personnel and the remainder of. the
organization. = This problem is not unique to Dperatians Research and

1n1t1ally all act1v1t1es appearlng under the Management Sclence 1ahel
 suffer the same situation. = Very 51m11ar prablems exlst in OP/MIS

and generally all these stem from the “1nab111ty of their. group to

cammunlcate CUHCEptS in terms that could be understuud by their

respective nrganlzatluns."
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These prdblema appear to be decreasing with time.
Surveys carried out in American OR/MS groups show that the percent-
age of time devoted to "educating” management is decreasing. There
is probably a direct carrelatidn between this and the increase in
management support detected betmeen 1960 and 1570. The.rapid
grdmth in the number dF unlver51ty tralned management speclallsts
during the ten year pETlDd has meant an increasing amareness dF the
pdtential of DR/MS activities, Furthermdre the sueceas.df the - work
dune by DR/MS'grdudslhas created a more Favndrable envitdnment Fdf

" the education of middle‘management;'

Decentralization

A further problem has been due to the tendency to create
decentralized profit centers in American prganizations uhilst

reta1n1ng a. Centrallzed management 1anrmatldn and control Functldn

at—eefeeeaie_leuﬂ____wlbgvresultlng lelthEl ‘and strateglc prdblems

have 1ncreased the 1nstab111ty of DR/MS_act1v1t1es‘and havetat the

—— .

same time made the communications problems more serious.

_Generai’

| Dther problems whleh still cause DR/MS grdups d1FF1Culty

Frdm t1me to time are:

1. Lack of data standardizatidn across divisions

2. DiFFicultiea inkidentifying sources dF'ram data

3. Inadeguate Fac111t1es for eapturlng and transmlttlng data

e

L, ‘Protection of vested 1nterests

e R A

5. Subjective ldeal views leadlng to adb;dptimtéatigh
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6. OR/MS group unable to control the direction and outcome of its

effort.

The first three items relate specifically to DP/MIS prdb—
lems and once again highlight the benefits which accrue to an OR/MS
-_activitg locatéd within a DP/MIS department‘ ‘1The;last fhrgé itEms
could be predictedvFruh the nature of OR/MS activities which

generally bring about significant orgénizatiohal Changé.

' CONCLUSION
In aorder to identify the key factors thaﬁ‘may influence
the diFFusidn_oF DR/MS activities in South African business,_if ‘

is useful to examiné the history of the develupment of OR/MS in

America during the period 1950-1970. '.Bertain Fundaméntal changes

e

have.been observéd mhichvhighlight some of the important historical
trends that have influenced the diffusion process. The trends .
reviewed infthié'chaptervuere the following: .

- —— ]

~(a) Top manégemeht_support for OR/MS activities in Americ:

———

increased significantly between 1950-1970, as managers hecame

‘more auareibf the potential uses of DR/MS; This change can
bé'ascribed'tu'thé émerggncé of a new generation UF_ffained
manageheht épecialisté, the increaéingly competitive demaﬁds
made on the resources of nganizatiqns; andvthe dehanstrated e

A abiiity DF.DR/MS techniques to pfuvide_a Salufian:in complex

decision- situations.
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(D)l
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There has been a definite movement of OR/MS activities into

QEITEE_fEDEEEEﬁS, Certain functions such as R and D and

Top Management/Planning do not appear'to provide stable
organizational locations for OR/MS, whilst others, such as
DP/MIS, appear tquroﬁise stability. It has been establishedv
thét DR/MS actiQities becoﬁe more sfable ithhéy>HaQé easy

accessrto'bomputer support and this factor, together with the

inherent stability of DP/MIS, makes this a natural location

for OR/MS.

OR/MS groups are staffed by a variety of different types of

individual - professional scientists, military DR/MS'personUEI;
OR/MS SDECialists,'management specialists, and.orgénizatiqnal
men.  Although it was anticipated thab'QR/MS~specialists would

become increasingly important in this environment, this has-not

been the case. The "most desired type" is not the highly

guantitative OR/MS graduate. Organizational. men with DP/MIS‘
experience and management specialists appear to make the hest

leaders of OR/MS activities.  The type of fecruit best suited

for OR/MS is defined as "an individual with an undergraduate . -

background in engineering, some form of computer experience

‘and_an-MBAY-—

 This change has heen primarily due to the Changed orientatiaon

of OR/MS which has moved away from R and D/Engineefing and now

has a financial and corporate/organizational preoccupation.

* The magnitude and uumﬁlexity of projebts being . tackled impose

a significahf Cumputer modelling and systems redUiremént.
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(d) DOR/MS activities rely heavily on the suppurt.uf a "sponsor"

particularly when located in an unstable functional areé'

such as Long Range Planning. The "sponsor" is generally a

senior executive in the organization who is. favourably dis-
posed towards OR/MS.  The role of the sponsor is important
- and many disintegrations of OR/MS activities can be attrib-

uted directly'tu-the'dEparture of ‘the Spdnsur.

(e) No clear indication of industrial preFerenCe for DR/MS
activity has yet emerged. It appears that historic and.
environmental considerations currently play'aAmuré ﬁmpurtént

~role.

(F) The problems associated with the implementétiun of OR/MS -

findings hEVE béEn found to decrease as the formalizatiaon of

OR/MS activities increases. - During the last ten years there

has been a marked increase in,fhe number of OR/MS groups which
employ formal liaison prucedures within the urganizétion.

Most groups hévé institufed formal pfﬁcedures for the;cantral
of OR/MS prdjeﬁts_butlfhe seiection uf p:qjects does nut.Séem 

ta have reached the same level. of furmaliZEtiun.

(g) Certain prablems remain which tend to hamper the diffusion

of OR/MS activities. . 'lﬁgzg'is still a Cdmmunicatiuns barrier

between OR/MS practitioners and. people in the'nrganizatiqn.

Decentralization of profit centres causes prublems-uhen an

OR/MS prdjeCt seeks to Dptimizé the’tatal‘System.  Data
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. collection and data processing cause majur difficulties, whilst

the normal resistance to change is still encountered.

In conclusion, it can be said that OR/MS activities have
been.generélly adopted by muét of the larger Amefican companies.
THE diffusion prUcess Has been éxpedited by‘iﬁbreasing pressures.
- and the cumﬁléxity of decisions thaf are encuﬁhteredjin‘tﬁe American ,
‘business envifunment;. The causes ﬁF many'uf fhe'earlief rejections
and discontinuations have‘béen identified. :ThESE‘iHClUdE the‘Un—g-
suitability of highly guantitative OR/MS sﬁecialists as leaders
and members of OR/MS actiyities; - As a result it has been possible
to redefine tHe "most desired"” type of dR/MSvréCruit, and tu_re{
locate OR/MS actiQitiesvin-functibns such as MIS rather-tﬁan Long

Range.Planning.

‘Research has shown that OR/MS activities are likely to be
adopted if they have free access to computer support as this enableé

them to perform their Functions.mure successfully. -Anfextremély .

——

strong bond exists between DP/MIS and UR/MS which is likely to .

- develop even mdre in the future.

Thé role Df the spuhsur or chénge agent_has been found tui
be iﬁportant in ensuring the adoption of an DR/MSrgruup;. Hdueyer |
_in'an unstable location'subh as Lung Range Pianning; discuntinuahce ‘
vgehérélly_obcuré if the’SpDnsur leavés-the Urganizétihn. 1Ihkmény

cases the group ceases to exist or moves to a DP/MIS location.
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APPENDTIX A

FORMAL PROCEDURES IN PROJECT SELECTION

Prnject—prupusal phase (preliminary‘selectiun).

(a) Develupment of intermediate and lung range plans wlth
associated problems and needs.

(b) Listing of relevant OR/MS projects.

~(c) Preliminary“rating of prujects-in terms of risk; need,
and timing.

(d) Preliminary selectlun of DR/MS prugecta.

Project 1n1t1at1ng phase (Formallzatlun of initiating requeats,
justification).

(a) Problem formulated in terms of objectives and criteria
. for measuring the accomplishment of objectives.

(b) Feasibility considered in terms of technical, operational,
and behavinural Farturs. '

(c) Cost/beneflt analysis with respect to the overall
Drganlzatlun., : .

(1) Development costs - ane shot.
'(2)‘,Dperatiua costs -'repefitiye.
(3) Banefits; | |
Project-approval phase (final selection).
(a) Review of pruject requests by committee: UF concerned
individuals, such as OR/MS practitioners, potential

clients, and representatives of other staff Functlmna.

-(b) Resolve conflicts, negotiate pfiarities, work out
'~ project schedules. - , '

(c) Make recommendations to top management.

(d)" Obtain top—management approval.
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Project-development phase.

(a)

(b)

(e)
(d)

(e)-
()

Plan/schedule events (including review points) and
resources.

Establish a project team that 1ncludes the ultimate
users.

(1) Establish responsibilities.
(2) - Establish lines of eommuniEafien.ﬂs"

Collect data.

'Deveiop model/solution (may have more than one).
Test model/solution (with hypdthetiealbur actual data).

Evaluate test results and modify as neeesséry.

Project-review phase.

(a)

(b)

(e)

(b)
(c)

(d)

(e)

Rev1eu results in accordance with expeetatluns (descrlbe

unforeseen dlffleultles costs, galns)

Make recommendatlons.

Obtain tep—mahagement approval.

fPrDjeet.implemehtatiDn phase.

. (a)

Project indoctrination.

Schedule events (including revieuw points) and resources.

Prepare. user manual (outline control mechanics).

Train'persnnnel,'

Monitor progress and correct problems. that occur.

Project ruutlnlzatlun phase

(a)

(b)

Evaluate progect to determlne degree of success, prnblems

_ 1mprevements, and future exten51ons.

vwriteAflnal repurt and.c1rculate as desirable.
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CHAPTER b

THE LIFE CYCLE OF OR/MS ACTIVITIES

- The previous two chapters examined the origin and
development of Management Science activity. It is now necessary
to discuss the Diffusion process through which OR/MS activities
first appear in 'a business and subseqguently establlsh themselves
in the organization structure.

This chapter is devoted to an analysis of the "Life
Cycle" of DR/MS activities. This consists of a series of phases -
Pre-birth, Introductory, Transitional, Maturity - which are similar
- to the phases of the Innovation Diffusion process as a result of
Authority-Innovation Decisions. The final phase of the Life
Cycle, Death, corresponds to Rejection or Discontinuance dependlng
upon when it occurs in the Life Cycle.

The reasons for the rejection or discontinuation of
OR/MS activities are discussed. In particular the praoblems
associated with the implementation of OR/MS recommendations, and
the attitudes of OR/MS specialists are examined. The role of the
Sponsor or Change Agent, which has been found to be critical in
the early stages of the Life Cycle, is analysed in some detail.:
The critical relationships which affect the OR/MS group within the
organization are presented as these can also affect the suctcess of
“the group. '

The last portion of this chapter deals with the concept
of success.  The speed with which an OR/MS activity passes through
the phases of the Life Cycle to Maturity is very much dependent :
upon the Effectiveness or Success of the activity. Success
appears to be influenced by a variety of different factors which
are briefly examined. Finally the impact of Success or Failure
on_the group as it passes through the Life-bysle is-discussed.—
This is an important aspect as it must influence the nature of -
-projects selected by DR/MS groups at various stages of the L1Fe
Cycle. . : '
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1

THE LIFE CYCLE OF AN OR/MS GROUP

Although it was apparent as early as 1960 that Manage-
ment Science activity was growing in American companies, it also

appeared that many of the OR/MS groups so formed had a short life

and were either dissolved Dr‘trahsferred'betQéén“variuus organiza-
tidnallfunctiuns; lfhe Rgsearch.GrDup:atqufthmestern affémptéd

to describe‘thé events thbh occurred dﬁring "the histury of an
DR/MS;activity (and) the conditions under which it functions, and
'(inFluéhces its) effectiveness".2 In order to examine.tﬁis history
hDPE'cldsely the Gruﬁp proposed "A Life Cycle" df the gruﬁth énd
decay bf OR/MS activities. There are five phases in thevLiFe

Cycle and they are defined as Folluus:3

1. Pre-Birth Phase

Spmé people in the organization are expressing ideas on
the.pnssibilities of having OR/MS activities. No furmal‘
activity existévand;nu resources are foiﬁially deyotgd‘
tﬁ‘sﬁch work. - However, some infﬁrmal DR/MSlfype Df_pr—:

ject may be occurring.

2. Intruductufy Phase
Management has granfed]a "charter" to -perform DR/Mé mpfk,:-
This_is tempﬁfary and may  be specific tﬁ a pfojecf,ur
programme. ~The urganizatiun ié.fryihg stethiﬁg neu;:
using OR/MS ideas and téchniques; Respurces have been

officially allocated for such activities.



92.

Transitional Phase

Management has a longer term commitment to OR/MS activities.
These may be performed either in a group or in diffused form

(i.e., by individuals in different parts of the organization).

- Management has indicated the intention of using OR/MS in the

decision-making processes of the organization. ‘»Mhile OR/MS

is not yet taken for granted as a permanent Drganiiatiun

activity there is no time limit on its charter.

Maturity Phase

Management has accepted the DR/MS_érohp Functiuns as a
ﬁermanent part of the urganizatiun, - The tihe'hurizun for
the_;ommitment.of_resuurces énd the accéptan;e_bf OR/MS as
an essentiai part of the decision—makingrprocess approaches

infinity. Again the activity may be carried on in a group

‘or in diffused forms. .

Death

The complete discontinuance of an on-going activity or the

return to either Phase 1 or Phase 2.

The Life Eycle phases do not necessarily have to follow

one another in numerical sequence. It is possible, for example,

for a group to move from the Pre-Birth Phase to the Introductory

Phase; and subsequently, due to a failure to achieve desired

results directly to the Death Phase. The phases reflect the

organization's commitment to the OR/MS activity. Organizational

commitment is in fact defined in terms of management or user
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attitude towards the activity, and attitudes can change as a

result of bad reports from a user.

The Life Cycle is affected by certain organizational
conditions or situations. The degree to which the Life Cycle
‘is'afFected»varies'éignificantly depehding upon the'phasevuf thg
Life Cycle that a gruup_has achieved within the organization.

For examplé thé effect qf an,unsuccEs5Ful pruject would he far

more dangeruﬂs fU an OR/MS Qruup which is stiil'in the Introductory
or Traﬁsitiunal_Phaées than it would be EDr a gruﬁp that'has firmly
established itself in the qrganizatioh.' This isvdiscussed in more

detail later in this chapter.

The Pre-Birth and Introductory Phéses of the Life Cycle
are probably the most critical_unes. - The -introduction of Ménagé;_
ment Sciénce activity into an‘urganizatiuh is the first stage DF‘
the_innuvatiun—diFFusiDn pfucess‘; there is.ahfﬁawérengsS" of

OR/MS.

THE PRE-BIRTH AND INTRDDUCTDRV PHASES

The Introduction of OR/MS Activities

The Faﬁturs which are likely to bfing about the
introduction of OR/MS activity have.been identified. These
factors reinforce éa;h other ahd consequently if mufe‘than ane
of the Facturs-exist the likelihood that an DR/MS activity will
be established increases. There appear to bhe tQD principal ways

in which OR/MS groups are [:rer:ltF_'d.L+
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1. Internal Evolutionary Process

OR/MS skilis are built up in some part of the organiiation,
usually when employees are recruited who have OR/MS exberignce.
This often happens in staff functions such as R and D; Over
‘time greater and greater use is made of cerfain Bperations
"RESEarCH teChHiqueé uﬁtil there isvgnough ihternal'éuppurt

to create a formal DR/MS activity.

2. . Externally induced Process
In'fhié ihstanﬁe a person with pomer and.inF1uenCe within
the drganization,'uhq.is aware of the putehfial D%'DR/MS,'
‘recognises possible areas'df appli:atiuh for Dperafibn$ 
Research. = This person is usually referred to as tﬁe
"sponsorﬁ or change agent. - As a result;oF»the influence
of the sponsor, a formal OR/MS group is eétaﬁlished within
the organization. . It has beeﬁ found that this typé of |
spﬁnsdrship genefally results in tﬁe fofmatihn DFvgrﬁups
which have'a.substantial initial charter. | TheboR/MS leader
is often authorized tu.hire a numbefvof‘DR/MS proféésionals.
to develop the kindvuf.team he'bélieves‘is he&essary'tu dD 

DR/MS uwork.

The factors which appear to reinforce one anbthér and
lead to the establishment of an OR/MS activity by means of an

Internal Evolutionary process are shown in Figure 1.
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Prnpen51ty UF departments ta engage 1n innovative
act1v1ty -

Awareness UF'departmenta.aFtHe relevance of OR/MS

T

1

Perceived usefulness afiﬂﬁ/MS~tu.the-Drganization 

ki

SPONSORSHIP. OF AN OR/MS GROUP BY A DEPARTMENT

Figure 1

Factors Influenclng the Establlshment of an

' DR/MS group by an Internal Evalutlanary Prucess5

The paradigm shows that the'greater the tendency of
_:departments tu 1ndulge in 1nnavat1ve act1v1tles, and the greater
the awareness UF the relevance of UR/MS the greater the llk}lhDDd

that an UR/MS activity will be establlahed as. a result of spansor-

'ship by a Department.
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The factors which support one another and lead to the
establishment of an OR/MS activity by an Externally Induced

Process are shown in Figure 2.

Ferceived Effectiveness of OR/MS in competitive
o activities . : ' ”
¥

| Technological and Competitive Environment of the Firm

Perceived Neéd}?or Inhdvatiun by a Potential Sponsor

I _
_ Perceived usefulness of OR/MS ta the Organization

y 7
'SPONSORSHIP OF OR/MS GROUP BY- AN INDIVIDUAL

Figure 2
- .Factors Influencing the Establishment of an OR/MS

.. group és a result of an Externally Induced Prodess6

.Aé the paradigm_shdMs‘several,Facturs.reinfqrce‘dne
anﬁther here‘as'uéll.‘ For example, a sponsur'is more likely to
become amare'uf'the efFectiveness of OR/MS techniques if théy.are'
used by_cumpétitiVéxurgaﬁizafiuns or if the eﬁvirunment of the-
firm is such that‘UR/MS activifies have beén_FDund tq.be parti-
cUlérly.useFul. This'mUUld apply to the'qse'UFVLinear'Prdgramming

'in Petroleum Refining.
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There are nbviously cross relationships between the tuwo
processes at all stages. The sponsor is likely to find that his
‘idea Df introducing an DR/MS greup.mill be more favourably received
if there are departments in the organization - such as R and D -
mhieh favour the use of new techniques. _ Alternatively an GR/MS :
group is more llkely to be establlshed as a result UF Internal
Evolutionary Process 1F a staff department u51ng DR/MS technlquee'
is able to Convince a potential sponsor of the need for a formal

“OR/MS activity.

The Task Uf>tne Change Agent in the Pre-Birth

- and Intruduetory Phases

The role of the Change Agent or Sponsor in innnvatinn-

DifFusienjeituatiDns in extremely impeftant and has been discussed

in some detail in previous chapters. In social systems generally
it has been found that change agents are llkely ‘to be more euccees—
_Ful if they adept a partlelpatlve attitude towards their ellents
rather than anvautherltatlve one, even in Authority-Deeisiun
situations. This is‘cenfirmed by . the Fect that eueceeeful OR/MS
sponsors appear to allow their GR/MS greupe great'Freedem of
mneement end permit unrestrieted acceee bytne rest of the

organization.

Bean hee_found'that‘the role of the eeeneor.ie.eritieal
during tne Intrednetery period in the DR/MS Life Cycle.‘ The -
enanees of a member of top management.deciding to adept‘a group
(External;y Induced Prneeee) are very much dependent upon tnen

attitudes and envirnnnent of the individual cencerned.
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Spaonsorship is pogsitively related)to:

- the ions of the manager ,
. the manager's formal exposure to OR/MS
- the manager's_ﬁrientations
«+  the qrgahiZatiDnél security of the méﬁager

. the pressu:es exerted on the manager by his peers
- the size of the organization |

. the growth rate of the organization

- the té:hhulugy of the organization ?‘

Once an individual has decided to sponsor an OR/MS
activity,_the-sponéorshipvmay be.pruvided in a variefy.ﬁf uays.a
The sponsor may be a client of the DR/MS grﬁup and theréby ensure
the continued ex1stence and stablllty of the group. | Alternatively,
the sponsur may suggest projects to other clients in the organiza-
tion or may 1n1tlate pTDJEEtS Fur the OR/MS group tu murk on.

Rs the deflnltlun of the Externally Induced Process stated, the
sponsur may also secure material resources Fur the DR/MS gruup
.These activities will take the group from the Pre—Blrth Phase and

the Introductory Phase of the Life Cycle”to the Maturity Phase.

‘THE RESISTANCE T0O FORMAL OR/MS ACTIVITY IN THE

INTRODUGTORY AND TRANSITIUNAL STAGES OF THE LIFE'CYCLE

Earlier in this Ehapter it» was noted that an ongoing
OR/MS group could be disbanded at‘any stage of the Life Cycle and
DR/MS activity within the prganization would return to the Pre-

Birth Phase. - An instance of this Qas demohstrated in,Chaptef 3
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when the instability of ;ertain organizational locations was
exaﬁined. DR/MS,grﬁups located in Top Management/Planning con-
tinued to exist only as long as their sponsors remained in a
position DF‘DDNEP where they could influence the activities- of
the group., It was. found that the departure Uf the spunsur led

to the dlslntegratlnn or relucatlnn of the DR/MS grnup.

It is'impurtantvat this stage to undérstand the problems
that confrontan OR/MS5 group in the Introductury, Tran81t10nal or
even. Maturlty phases DF the L1Fe Eycle. At all times 1t must be

T\
remembered that OR/MS groups require clients in order t0_8urvive.

Eiients can.approach the group of their own free_wili'ur under
pressure From the spunSDr. This is one of the basic pfublems
with Authurity¥lnnuvatiﬁn Decisions; althnugh management hés
décidedrfu cfeate a formal OR/MS activity, it is up to individpals
in:the Urganiiation to decide uhethér Dr.nnt they Qill éctually.

adopt the activity and use it effectively.

It haé been found in practicé that many Authurityé
'Innnvation.DeﬁisiDns iead to‘situatiuns of Innuvétion Dissunaﬁbe.
_ This is_defined‘as'the differenge between an ihdividual's attitude
.tnuafds an_innuvatiun and the aftitude demanded by fhe decisinn
Qnif. The adoption unit complies with‘tﬁe requiremenfs of the
decision unit so as to haintain a favourable relétinnsﬁip uithithg
decisinn unit; .‘However; compliance isngenerallyvtempuréry and

must be'supervised'tu‘cuntinug.g
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As a result individual departments may continue to emplay
the OR/MS group until the sponsor leaves the cnmpany. | Aiternatively
departments may appear to use the services of thé group, but will
ensure.that the prnjecfs assigned to the group are trifling or

-impossible to solve.

It would appear that OR/MS activities are subject to an

iexceptinnal degree of resistance within the organization. The

'reasbns for this resistance must be understond.befnre_the_particuiar.
difficulties associated with the diffusion of OR/MS' can he FQlly

appreciated.

Organizational Change and OR/MS Activity

fhe'intruductiunfof a Management Scieﬁce actiyity intd
an Drganizatiqn inévitably results in organizational change of
some sort. It will be recalled that the majority ﬁf defihitinné
of Operations ReSearﬁh referred to the "use of scientific'techniqﬁés
| to Dptimize the performance of the total nrganizatioh". " As a
- result DR/MS recommendatinns which are'abcepted ahd'implemehted

-may affect the operation of the entire organization.

An organization is a Complex of people, resources and work;

10,11

all linked to each other by a network of systems. Any work

done by the_ﬁR/MS group which is designed to Dptimize the ﬁerfurmanée
of some aspect of the drganizatidn will bring about'changes thrﬁughe
out the Complex. = This is in.line with a definition uf.a‘ChanQe
Agenf:as a persuh'"uhuse Jjob is fu help a system iﬁ a prpcessbbf

deliberate planned change in its own internal processes or in its
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relationships to the outside uurld".l2 A successful Change

Agent hopefully achieves desired results by a seven stage process

which includes establishing the desire to change, initiating the

change, and subseguently stabilising the'change.13

The actigify of an DR/MSv group is aimed at improving the
Dverallluperating effectiveness of an urgaﬁizatiun. The charter
" of most groups does not recognise organizational and departmental
boundaries. As a‘resﬁlt,va grdup may present recummendafiunsl
which significanfly,affect the entiré urganizatibnal structure.
These changes will be resented by traditiqnal ménagers in the
Drganizatiﬁh. Grant has ﬁainted a stark picture of the situation
that may arise. | | | o

Because Management Scientists are "Change Agents" and
because their work is likely to disturb long-established
methods and procedures, inevitably they. cause conflict
and hostility in people exposed to their innovations.
The role of Management Scientists will always be a
stressful one as most organizations contain consider-
able built-in resistance to change. Often. Management
Scientists are at loggerteads with some of the most

- powerful men in the urEanizatiun, many of whom are

© ambivalent ta change.l,'

OR/M5 Groups Under.Streés

The tasg af fhe OR/MS group leader is an DﬂETDQSvDHE,
particularly if the group is fairly new or is in the prucésé of
being estahlished. Bean has commented that the ﬁanager's ij_
involves "problems iﬁ the management'DF change as ueli as the
prublems.in the management of a prufessiunal pfoblem sﬁlving
gruup".l'5 This sifuatiun taxes the resogurces of the hestv

managers.
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Research studies have shown that both OR/M5 leeders and

OR/MS persannel are adversely affected when they encounter antagon-

ism within the organization. Under stress they begin to act
e b

defensively which does not improve the feelings of the organization

towards them. A typical case study UF an DR/Mb 81tuat10n describes

the Uutceme UF Such a cenFrnntatlon.’

Argyrie studied an OR/MS group operating in a.lerge
Cerperatien.;6 The.team contained abent-ZD prefessienally.trained
memhefe anq was headed by a mathematical statistician who had been
.nremoting nnantitetive menagement technigues to top manegement'Fer
some time. °~ The company used fairly unsnnhisticated financial
analysis technigues to manage the nusiness. The DR/MS gteun
regerded these technieuES es.ubsolete but were eneble to put_
forward sUFFieiently strong reasons Fer'changingethEm. These
Feelings‘merevnet npenly expressed but as a result meetinge of
the OR/MS Qruup»uith top management tended tn he tense because
the gruup had to try to convince management of the need to adopt
1mprevements ulthuut actually deriding establlehed practlce.

Under stress the OR/MS5 group |
loses some nfslts composure, it produces more behaviour
scored as conformity and antagunlem, it suppresses its
feelings of tension by intellectualizing them; it does
little to help its own members or others to become more
open, to explq:e new issues, and to take risks. 17
The DOR/MS group was aware Df the situation thet had developed but
trien to explain it amay in terms of their own feelings: |
The biggest single difficulty lay in commucating with
and convincing 'user' departments, that a change or

series of changes was, in fact, in their and the com-
pany's interests.l8 o - d
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Argyris then reports the feactiun of the management team
towards the OR/MS group. They experienced feelings of ﬁistrust,
suspician, and inadequacy. These feelings were nutvcunveyed
openly, but as a result the OR/MS group found it impossible to
obtain su1table cllents in the urganlzatlun. Projects that uwere
Furthcumlng were e1ther rldlculuus or alternatively 1mp0581b19.
In'thelfarmer case these prugects ensured that the status of the
group remained low uitﬁin the organization. In the latter case,
if was impossible for the group to Study the prubiem in.detéil and
produpe waorthwhile recummendatiuns;' Both tyﬁés UF.DTUjECt |

increased the'ténsiun andlfrustratiun felt by the group.l

Once  an OR/MS gruup establishes this type of relatlunshlp
with the remainder uF the Urganlzatlun it is anly a matter of time
before.it ceases tu exist. If the group 'is b91ng spunsured by a
member UF senior management it will remain Dperatlunal only as |

lung as the spnnsnrshlp lasts.i

This case study serveé to illustrate the'manner invmhich'
an OR/MS5 group, apparently‘in the fntrud@ctqry or Transitiunal
Phases of the LiFe'Cycle, can find itself inithe'Dgafh Phaéé;

It is clear from the case study thatvfesisténce to DR/MS activities
may arise as a direct.resulf of the attitudes andiﬁaluesimf the'

members of thévDR/MS group..
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The OR/MS Mentality

Why is it that OR/MS personnel temd to annoy the very
people that they.are trying to assist? Why is it that OR/MS
activities are viewed with suspicion by other memhers of an
organization? Part of the reason lies in the far reaching bhanges
claSsically associatéd:with OR/M5 activity, and part lieé in_the
typical natufetuf OR/MS5 peréunnel. THe latter aspect wés briefly »t"

explored ih Chapter 3 wheﬁ the changing'naturé of UR/Ms.leadefshib,

v : _ . : A0
was examined. It was found that OR/MS gpecialists were not J”’%f@é;{
. v _ - /gjaxA )

ideally suited Fﬁr OR/MS activities. Individuals.with a tecﬁnié /Qui:1ﬁfﬁ:
cal.background in hanagement or individuals who had several_yeérs-Fﬂlﬂng('
of experiencezﬁithin the organization ahpeared,tn be better suited |

to work in and lead OR/MS Qtuups. ‘Re;;;;;;f;;;f;;;;; that unless |

 OR/MS personnel have an urganiZatiunal urientétion they»afe unaware

of the problems they may cause.

As a result of their training and backgfuunds‘mény OR/MS
p;actitinners are unable to see the grey areas iﬁ managemént:and _ 
deciéiuﬁs_can only be black or white. Their attitude towards
managérs'DECD@Es increasingly aggressive. They identiFy.them—
selves as miséiunariésvmhpse‘duty it isAtD educate managers in a
. more rigorous and sciehtific appfuach tu'their Jjobs. _This_
education takes on the form of coercion - "to force peopie tﬁ-t
become more explicit in tﬁeir thinking in order tD be‘more‘ B

»eFFectiQe".ZD'

UHCE’again Grant has hbest expressed the,limitétiuns of

the OR/MS mentality:
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Few management scientists appreciate the fundamental
nature of their roles and the tremendous social impact
‘of their new technigues on organizatiaons. Nor do many
understand the very real fears of people on the receiv-
ing end of change i.e. those who see themselves as
change victims. Because of this, management scientists
pay little attention to establishing good interpersonal
relationships with their clients. They tend to look
~-upon . their clients who deect .as belng dbstructlve or
"stupld 21. - :

The attitudes and behaviour df-thE'management‘scientists -

are obviously of paramount impdrtance uhen a group is intrdduced
td an drganizatidna Although the basic thedry relating.td the“
introduction of a group of sophlstlcated technlcal experts into anv
establlshed crganlzatlnn structure is underdevelcped it is very

'much llnked td various aspects of organization thecry.z_2

Dne of the basic prdhlems is that the DR/MS grdup and

, ov .
the “use.r"cllent" grdup are in fact 1n cdmpetltldn with each

other, unless the 1ntrdductldn dF the GR/MS grDup has been achieved.

in such a way that the user group has requested assistance." The
subsequent hehavidur of the tud groups can be predicted byvexamin—'
ing_the dynamics invclved in CUmpetitive drdup_behavidur.

1. Each grdup beglns to see the dther as ‘an- enemy.

2. Each grdup begins to experience dlsturtluns of
perception.

3. Hdstlllty tduards the dther group increases whlle
interaction and communication with the dther group
decreases.

L., If the'grdups,are forced into interaction ... each
‘group is likely to listen more closely to their
own representatives and not listen to the repre-
sentative of the other group, except to find Fault
-u1th his presentatldn .en o :

X
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The Changes in DR/MS Orientation

The previous sections have dealt with some of the problems
faced by OR/MS activity during the various phases af the-Life Cycle.
For these and a number of other causes groups have been relocated,
disbanded, or have been allowed to disintegrate. However, these
probiéms haQe_beeﬁ abgerved by fésearch grdups uQer the iast-ten 
years and'stEps have been'takenfby many_UR/MS gruups tuvreduce the

likelihood of Death. ' It is worthwhile briefly restating the.

problems before'lupking at the changes that bhave occurred within -

Dh/Ms;

The normal problems of organizational bhange are acutevin-

~the case aof the introduction of OR/MS activities‘inién drga 'iation.

The typé of prnjeéts which most UR/MS'anélysts find pa 1cularly

interesting are those which pose the grgatest tﬁf to . members of
the established organization as they tehd.to associated mifh
dramatic and far reaching Drganizational hange. . The indiViduéls
who‘are classically inQalved in OR/ are generally:leést likely to
appreciate the feelings of fear nd»apprehensioh that they cause
amongsf proépectiye cliént v As they afé’unaware of these deep— 
rudted'énxietieé they e unable to'understénd_why their-attempts
. to find ﬁclients" attack fundamental problems are réjEctéd or
delayed.v Thi Cauées-aggreésion and Frustfatinn in the OR/MS

group_&hich 1ncreasgs the tension that exisfs'betméeh them and.

their wodld-be nrgaﬁizational cliénté.' .The two groups tend to

more and mure hDstile and standard-reabtions»aséuciated".

with intergradp conflict deyeldp.
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Clearly the foregoing Cnmment relates to the classical
problems that are associated with the intruduction and diffusion
of OR/MS activities. Initially these problems must have been
acﬁte and the clash between "military" operational researchers
and'npnftechnical'ménagemEnt in the 1950'5 hust hEVE»dQVEluhed
along the iinés previqusly discussed.v  In the interim two

. fundamental changes have occurred.

- Companies have realized the importance of OR/MS énd ‘
there has been a gradual acceptahce of the inevit- )
_ability of a change to more quantitative management o

'teChnties.

. The uriehtatinn and personnel of OR/MS activities

. themselves have Changed.'

The changes observed in DR/MS drientation’betueen-lBSD_
and 1970 were discussed in some detail in Chapter 3. In the light
of the Fbregoing comment it is worthwhile to re-examine these

‘chahges_tu Finﬁ the underlying explanations.

1. Therébhaé been a'marked change’in-thgvtype uf‘persun_déeméd
most desirable for OR/MS activities. The decline of "mili- /é;>
tary" and "OR/MS specialists” has heenlaccumpanied by.an - Eﬁ&ﬁﬁUt’
increase in the proportion of individﬁals with a backgrbund
ih general managehent‘and Drganizétiaﬁal experieﬁce; | This
was an unexpected develupmeht, as initially_an inﬁreaéé in
the number dFtDR/MS specialisté Had been’Fpréﬁast. It was

also found that a DP/MIS,backgrDund‘mas extremely.importantﬁ



‘not possible to confirm this, it is likely tpaf initially it

" was eaéier to locate groups in techhical y orientated depart-

1080 :

It is 1likely that having had experience of the problems of
Dhangé aésuciated with the introduction of cnmputerévand
having successfully overcome these problems, this type of
person would be ideally equipped to work in or head up an
DR/MS activity. This trend confirms that organizationals

are less likely to experienbe or cause those problems.

specifically assdciated with OR/MS specialists with highly

quantitative backgrounds.

OR/MS groups have tended to move from Engineerihg/R and

departments tD_Adminiétratinn and Finance.' Alth

ments mheré the clash between OR _alyét;and manager would:

be lessened due td a greaterprobability of mutual under-
standing. . Once the gre(ip was established and had gained
a reputation for iy'cessful work, the transition to other

areas of the organization would be less traumatic.

During the 1960-1970 period there.uas a markgd'muvehent of
Dﬁ/MS groups into DP/MIS locatinns,v This trend could be
e*plainedlby thevmutual dependance of tuutiﬁnovatiuns upon
each other. This would result in a feeling df_t:ust'and
solidarity, particularly as many UR/MS anélyéts have similar

backgrdunds and attitudes tu'systems analysts and data

' processing managers.
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b, OR/MS groups were often found to owe their éxisténce to a ]
sponsor, an individual in top management who supported the //

group and promoted its activity. Once this ihdividuai left
the company or moved to another division the group ténded to
.disintegrateil' Thgsevgrnups.mayVhavé'relied entirely upon
pfessure:exeftedvby shchsor td mﬁtain &lignts and impleheﬁtv
vrgcumméndations; 'Althﬁugh the'ﬁrqjecté carried out ﬁy the
Qruups may have;bEEn successful, it is.iikely thaﬁ user
departments resented the pressure:apﬁlied from abuve. Once
the:pressure ceaéed the group would be subject tu'greater
than nurmal'ﬁuétiiity. This uoulﬁ_be parficularly true if
the gruup had ﬁade nD_eFFnrt tovmin UVer other members of

- top ménagémgnt but had develbped an attitude Df."ycu‘dn this

or else".

THE FUNDAMENTAL RELATIONSHIPS WHICH AFFECT

THE OR/MS ACTIVITY .

The OR/MS Activity ahd the Organization |

| _At saome stage during the UR/MS LiFevacle_the managémeﬁt
of the argaﬁizatinn makeé a decision to-FDfmélly ihtrnduce OR/MS
activities into tﬁe Ufganizatiun structuref ’This is anVAuthurity—
Innovation Déqisinn but it is up to individuél departhentS'tu

decide whether Dr'ndt they will adbpt the newvacfivity. - The

OR/MS activity may,be'pramuted-by a_highly placed_SpDnSDr or it ‘ (S%

may be left to fend for itself. As the previous section

indicated there may be conflict between the organization and the

OR/MS group for various reasons.. If this cunfii:t is not resolved
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the OR/MS group will be rejected by the organization as a whole and

will either disintegrate or be disbanded.

It may not be apprebiated how many complex relationships
exist between the OR/MS activity and the organization. There are
in fact four types of interface that can bexbbSerVéd’befmeén the

organization and the OR/MS acfivitV;Zh

 1._ With 5pnnénrs ‘

The qunsnf ﬁéy bé a member of top management or'aitérnatively
an entife aepartmeﬁt. | The latter type of spnnsnréhib is |
more likely if the group has beeﬁ established as a result of
an Ihternal Evuiutinnary Prncesa.»l Typical.types-of func-
tinnal‘sponsdré a:e R and D, Plahning; ahd Finance. The
1rnie.of fhé-qunsor teﬁds_tnvincludé Audifing,.Stabiiizihg,.

~ Innovating and Advising.

2. With NonFDR.StaFf Groups

These'may'include Accounting, Industrial Ehgineering, Planniﬁg;_
Data Processing. The DR/MS group will be dependent'upun

these groups for services and infnrmatidn.

3. With Clients or Usgrs-

These are the grnups uithin_the.organization'mhich make use

of the OR/MS activity qu services, innovatinh,-ahd'advice.
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4. With External Publics

In this case these are external bodies whose activities
influence the OR/MS group or whose skills may be drawn on

by the group. The type of body concerned may be

- Professional Societies
. 'Aeademic Institutiuns

« Consultants

.The final adetiUh of an OR/MS aetivity ia therefore
eompiicated by therprublems involved in maintaihing satisFactury
relatianships_uith these Fnur diFFerent bodies. It is qaite
possible for internal company politics between two or more of
these badles to cause the Death or rejection DF the DR/MS group
althaugh the relationships between the groups and all Faur budlea

. are satlsFactnry. Far example eunFllct betueen a user department
(3) and a’member of thevNan—DR staff group (2) gmuld result in the
staff group feFusihg to provide the OR/MS graug'mith setVicee o

required for it to continue functioning. -

Therefore the prueess of Adaptian'af OR/M5 activity is &éﬁﬂj?U®6t
Farimare campiex than that normally absefved in‘diFFusiUnAatadies
of social systems generaliy.' Intergroup CDnFlict ean resglt in
the reJectlun DF OR/MS act1v1ty although all the suhgraups involved

are Favuurably dlSpDSEd towards UR/MS

A newly introduced OR/MS group will be Fighting many
fires simultaneaualy. Some of these fires will have been caused

by attitudes and behaviour of members of the group at one or more
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of the four interfaces prev1uusly mentioned. -However the intér—
faces betueen each af the four groups and the other groups may
also result in friction which is damaging to the success of the
OR/MS group. .As a result unless the grdup ig directed by an
qrganizatianal leader who is acutely aware of developments within
the cohpany it may Find itsglfuthe center of a fntally,undeserved.
and unéxpected cantroversy. The management of such a group
therefore requires an extremely sensitive individual who is cap-
able of controlling his nmn.penpie and at the same'time servicing
the other critical interfaces within the organization. It'is
nbVidusly impdssihie Far'a‘sihgle manager‘td tackle this taék on
his own and hopefully a portlnn of the load will Fall on the |

'shuulders of the Sponsur or members of the Non-0OR staff groups

who are Favourably orientated towards the OR/MS grnup.zs

The OR/MS Activity and Its Clients

Although the relationship of the OR/MS activity with all
four different urganizétiunal bodies is impﬁrtant, thé édﬁptiqn,
rejeétion,.or_discontingancevof an DR/MS grnup.in the laﬁg térm
depends upon the success with which DR/MS—clienf relatidnShips : i
are developed. Eean has listed thebimpurtant stageé in the growth
of a working relationship between an OR/MS group and cliénfs once’
the grﬁup has'achieved the fransifianal ar'Maturity'stagequ the

Life Cycle.

1. A Period of Missionary Work: where the OR/MS activity functions

in an advisory capacity to a client to assist the client in the

suiutinnfaf‘prublemS}

I

.':*‘“

v,
N

¥/
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2. A Period of Project Definition: where the
attempts to define projects on which memfers of the gruup
can work.

3. A Period of P:Qject Work: during which OR/MS teams are

formed using memhers of the OR/MS group- and theAtliént group,
and proposals for the solutyon of defined problems afe made to
the client. A percentage/of these prupnsals may'be accepted

by thHe client.

4. A Period of Implemehtation: when formal implementation of

‘a solution is at empted once a_prdpusal:is accepted,v

5. A Period of abilization: mheh changes instituted dUring

implementat/ion are closely examined to ensure that recommend-

ations arg in fact beneficial to 'the-_clierit.26

Tﬁis Five stage development prﬁcess can be ended at any
time if relationships bethen client and OR/MS group deterinrafe.
Stage 2 can be repeated a number of times before the DR/MS‘grnup |
identifies a prqject which the client acceptsf. S5tage 3 ﬁan_be
répeated ﬁany times on varinus prajeﬁts_beFare'thé,client permits
the OR/MS group to implement recommendatians. 'If is during:Stagés
2 and 3 that the.influence of the spnnsnr'aﬁd the gruup.ieade:jcén
be extremely impnrtant in getting‘the client to prﬁcegd to Stage 4.
An OR/MS group can npt be regarded as formally adopted by the |
Urgaﬁizatinn untii.it ﬁas been permitted tD implement recommend-

ations on a project. The fear nF-pussibléreFFecfé of change will
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have a considerable effect at this point. Unless the client is
receptive to the OR/MS group, and the organizational climate is

favourable to change, Stages 4 and 5 may never be achieved.

It is cunceivahle that an OR/MS group can achieve the
Transitional Phase of the Life Cycle, without ever feaﬁhing Stages
4 and 5 of the Implemenfatiun Cygle. Consequently even though
the DR/MS group has been adopted by the organizatien, DR/MSI
techniques have not yetlreached the Trial stage of the'qiffusion
.prucesé. This raises‘an issue which was briefly mentiuneﬁ in

Chapter 3 and must now be discuésedvin,greater detail.

The previous sections have intrudﬁced the cuncépts-uf
the Life Cycle ﬁf OR/MS activity. The reasons for the pussiblé
discontinuation or death of an OR/MS gruup after it has been
Furmally adopted by the organization have been dlSCUSSEd. It
is now necessary.to examine the factors associated with UR/MS.
success, in orderAﬁb be able to provide ansmEfS to questions of

the type:

«  How dﬁes one measure the effectiveness DF-an.bR/MS
group?

- How can an OR/MS group increase its eFFéctivenesé?

The Concept of Effectlveness or Success | : ."~14Lh

‘The measurement of OR/MS EFFectlveness ar SUCCESS is- §QZunuﬁbsz
extremely difficult. Radnor and Neal produced a paper devuted -
/__———————x____/
to the 1dent1flcat10n of the Factors assuclated with EFFectlveness.

The authors propused a deflnltlun of Effectiveness as the rat1D;
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of Proposals Implementeq to Total Proposals Submitted by the OR/MS

group in an organisation.

There are problems associated with Implementation which
make it'very difficult to obtain a really true measure DF'EFFéctive—

ness. It is possible to define Effectiveness as:

“Number of pfupnsals accepted -  o S "
Number of proposals made ‘
op  Number of proposals implemented - ' (Bj
Number of -proposals made .
or Number aof proposals sﬁccessfullyvimplEmented' .  (8)-'
. Number of proposals made o R : '
The final definition (C) would appear to be a better
“evaluation of the Total Effectiveness of a group.  "Successful

Implementation® is much influenced by the phase the OR/MS activity.
has reached iﬁ,its:LiFe Cycle, as well as the cufrent_attitudes and
behaviuur.exhibited tnuardé‘the_éctivity. TD leave the definitioh
.as>(8) at the Fa;céptéd and used"15£agekuuld in effectiﬁnly indi-
_CEfe the accépfance :atio of OR/MS activities. There segmé tq.be

a case for a dual définitiun of EFFectivenéss'in‘wﬁich.(C) measures
the ektent to which all hrnpusals originating Frnm.thé‘ﬁR/MS

activity achieve desired results, whilst (B) measures the extent

‘to which pfnpusals are implemented. = There could possibly be a

etween c/8 and fhe stage in the Life'Eycle the group -

. .
;‘currelatlnn

e i

has reached.

Unfortunately due to the problems of establishing univer-

sally acceptable measurements in terms of Financial éavings‘etc. it



7

— _

116.

-

has not been possible to proceed significantly in this area. The

concept of "Effectiveness" has subsequently been renamed "Success"

where Success is defined as the percentage of OR/MS projects

28, 29
completed and used. ' The problem of deciding when a

-~

impossible

. o,
loffy st o L

" Neal and Radndr published results of avstudy'earried out .

project is "successfully" implemented makes i

employ definition (C).

an the ba51s of personal interviews with UR/MS managers, practltldn—
ers and clients in which they attempted to measure the relatldnshlp
between the Fdrmalisatidn‘df_Prdcedurea and Suecess.30 In this

study they used'Varidua measures to indicate Success:

1. Percentage of ddbs used.

2. Success Levels as Perceived by the OR/MS manager._

3. Top Management Suppdrt as Percelved by the DR/MS manager.
4, Client Recept1v1ty. |

S.tu Degree of Project Backlog.

6. Percentage of Projects generated by Ndn DR/MS Persennel.

These measures were weighted and combined to give an overall Success

Factor.

The success factor cambines hard data measures such as
"PPUJECt Backlog" and "Projects generated by Naon- DR/MS pedple" with

measures uhlch-depend upon the perceptldn of the DR/MS manager.

The results of the study confirmed - as discussed

in Chapter 3 - that there was a aigniFicantly pdaitiVe relatidnahip



between the Degree of Formalisation and Success of an OR/MS

31
group.

The aufhurs decided to testAFurther relationships with
the Success Factor and the Degree of Formalisation, assuming that
.these could buth be'dépéndent variablés.tb some third Faétor.
The reéults dF these tésts are interesting alfhuugh, as Neal and
Radnor méntiuh, Furmaiiéatiun Cuﬁld be more of an indicétﬁr'rather
than a determinant of success. As a result cbr:elétiuné could in (¥>

fact demonstrate either causation or correspondence. -

The 1list of Findings_are presented belouw. They tend-

to confirm many of the relationships which have been expressed .

.previuusly:
1. An DR/MS manager with an Urganizatidnal Urientatiun (as o
distinct from a professional OR/MS man) tendedbtn be | /Ezi

associated with OR/MS group success.

2. Top management involvement and OR/MS group Success are }az\

significantly related.

3. The- larger the size Df(;i OR/MS activity the greatef the

< .
chances DF)prDCeduralizatiEiZi}op managementvsupport‘and

therefore a correspondingly higher implementaticn rate and
success.

L. The larger the size of an OR/MS group the greater the extent

of DR/MS-activity diffused throughout the mrganizétimn;
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LI

a very likely possibility that several of the positive correlations,

Lo

: Neal and Radnor stress that these findings are preliminary <f§;>
and that dependencies have not heen clearly pstablished. There is

rather than causing success, might be an indicator of a successful

group. However the conclusions reported d@ppear to confirm

—

observed behaviour. ~There is nothing that looks tbtélly unexpected

and many of the. findings can be predicted by a-study of the diffusion

process of OR/MS activities.

' Top Management Support and OR/MS Success

Neal and Radnor found a positive Durrelatiqn between :
SUCCESS-and Top Management support. " Radnor and Bean inveétigated
the réléfinnship bétmeen Top Managemént Support and Change Agent
Successf32 Therg are’thrEE'mayslin which tuplmanégement can
inFlueﬁce the Success or Failure of é Change Agent. _Succesé in
this insténce is defined as "facilitating the relationship between
the Change.Agent and thuse Managers the'Changé Agent is ihtended_
.to serve". (Note that in this instancé tﬁe Change Agent isﬁthe;
UR/MS:activity aﬁd nﬁt the spnnsor.' Rogers and Shnemakér regard
the Change Agenf as the person uhovinFluences'innovatibn'décisipns

i.e. the sponsor.)

1. Tup<managemeht mﬁst locate the Change Agenf (DR/MS activity)
in,that‘place in the Urganizatinnal stfﬁciure mheré'it can
5es£.establish ifselF. Tﬁey hust alsolidentiFy_the best
long ferm location Fﬁr the.Change Agent;‘ "Where can it best

win the legitimacy it needs in the organization to be accepted
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and to be able to operate efficiently, while allowing its

members to protect their professional integrity."33

2. The ampunt of resources allocated to the Change Agent must
be carefully determined.-- R aubstantlal 1nvestment may result
in a algnlflcant ameunt of change 1n the grganlzatlon, the

llesa the 1nveatment the smaller the ehange-

3. The amount and nature of support given tn_tne Cnange Agent
by tgg management has.a'direet inFluence upon the degree.tg
mhieh elienta‘may-be encouraged to emplgy or igngre the.
sergiees of the Change Agent. For example by demanding

gianrmatign,and analysia from nrganizatignal-members in such
a way that:the Change Agent must be employed can indirectly

inereaae‘the.grganizational.acceptanee of the Agent.

The third method of assisting the introduction of the

OR/MS activity is of particular interest. "Top management

support” is difficult to deFine and even more diFFicult to meaaureQ

—

Research has ahown that leFerent people in the same organization

will rate tep management suppert for the OR/MS activity completely
differently. Some will rate management as being disinterested

uhilat gthera will rate management as being'tgtally,cgmmitted.

Frgm a aample DF 27 cgmpanles Radnor and Bean ehecked
the Reeept1v1ty DF Cllents in each company mlth the peree1ved level

of Management Suppgrt indlcated by the DR/MS manager.
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They founda positive relationship between the level of Management
Support and the level of Client Receptivity. Similar data was

reported in a study by Radnor, Rubenstein and Tans'ik.ﬂ+

Radnor and_Bean examined the consistency of perceived
ménéthént SUphdrt Fdr_DR/MS éctivity within an organization and

found that

(a) In the Intruductdry and Transition stages of the development
oF.DR/MS activity Management‘Scientists"expectationsiof’top
management support may in.fact exceed what tdp management is

willing to do.

(b) Line managers have a lower perception of top management

support than is actually the case.

(c) In the Maturity stages the exteht to uhichitdp management
is prepared to supportfthe OR/MS group gradually becohes'
closer and closer to thé levél of the Management Scientists'

éxpectations.BS'

Theée observations can be'expléinedvon thevbaéis thaf
initially top management is uncertain of the pofential appiicatiohé
VDF'DR/MS and makes a'tentative.cummitment in order fto see what -is
vinvolved. Ddring theblntroductory and Transitional'periods tﬁey
may appear to be supportive but in Fact;may be unwilling to ﬁummit
themselves complétély, However if the OR/MS aéfivity succeeds and

becomes established in thenurganizétinn then top management_méy
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increase the level of support to certain DR/MS activities and with-
draw support from other areas entirely. It is during the Tranai~
tidnal'phase-that many OR/MS groups are relocated in the organization.
Research has shown that it is about this time that management support
increases. Thls can he explalned hy tdp management heglnnlng to
_v1dent1Fy the: pdSSlhle appllcatldns of DR/MS maore Clearly and hy
_mdv1ng the group to an 1mprdved ocrganizational location. Top
management sugpdrt increases as the grdup'deVeldps a definite

charter and wdrke ‘on more clearly defined projects.

Several investigators have found that there_is a relation-

ship between the degree of professionalism within the DR/MS group

and the level of top management support. Professionalism can be’ to Hono

ey

interpreted in terma af the manner in which prdjects are handled‘ >
maﬂw‘@ ‘

the Fdrmal procedures which exlst, and the attltudes of - the DR/MS
group members. - All these are attributes dF a grdup that has qund .
1ts feet in an drganlzatldn and has 1dent1F1ed the areas in which it
il work. - -//Awwawk

| | , LAy Qf\/

It appears that there is a c g%gd iDDp relatldnshlp between |
management suppdrt and grDup'SUCCESS. As the grdup'completes ‘more
meaningful taaks, top management suppdrt 1ndreases, thls 1n turn
gives the grdup enhanced atatus and greater . stahlllty. The group "
is more in a position to de01deiuhat it will do and how it will
dperate, top management is ahle_td identify this by‘external
maniFestatidns'such as a greater degree-df‘prdcedural Fdrma;isatidn
and a greater proportion DfisuceeaSesg_j'This-in turn inereaSee_tdp

Management suppoTt.
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There is an additional factor that appears to increase
the chances of top management‘suppurt over time.b Researﬁh has
shown that managers are more favourably orientated towards OR/MS
if they understand what the group is duihg.36 This understanding
is achieved by acquisitioh of a knowledge of OR/MS techniques.
This knuuledge'cbuld be acqgired uutside.the éhvirunment of the
Urganizatiun,ihomevef it is more likely for it to be developed
over-a perlod UF time within the organlzatlun by superv151un DF
the act1v1tles of the OR/MS group. Managers are ahble to give
greater support to ﬁrujeﬁts, if théy have enbugh knowledge of the
techniques involved and thé possible payDFFé, than they are mhen
the éﬁbject is totally new. Management suppurt will theréfuré |
increase as the group pfogresses'Frum the IntruduCtury-Pﬁasévto

Maturity.

The Life Cycle and DR/MS Success

The: prev1uus sections were devoted to aﬁ examlnatlun of
the cnncept of OR/MS success and its relatlnnshlps ulth Top
Management Support Ehange Agent Act1v1ty, Prucedurallzatlun etc.
It has also been found that the eFFect of success on an OR/MS
activity is very much linked to the stage of the Life Eycle,that

37

has been attained by that activity. For example'during the

Introductory or Transitional Phases an exceptional contribution

by an OR/MS grnup can enhance the status” of the Group far more

significantly than would be the ca during the Maturity Phase

when the gruup‘is'already established and accepted. Conversely,
an unsuccessful project_ean have a far greater adverse affect on
a newly establishe group than it would have on a group ‘in the

Maturity Phase.
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This can bevexplained in terms of the basic Cbh epts
of Authority-Innovation Decisian'Making discussed in apter 1.
In this type of situation an innovation is adopteg/by a decision
unit for use by an individual in é subordinate position. In
the Introduction or Transitional Phases, the decision unit seeks
 réassgrance tHatvthg‘éﬂﬁﬁtiOHVQF the inp vatiuh;méé in'the.beét"
_interésts of the u:ganizétiun. ~ The Mecision unit ﬁas tb‘apheér
suppnrtive of the innuvatiunbin t early'sfaQES uf,tﬁé diffusipn
process. . Huwevef as soon ésV.ve ihﬁuvatiun justifies the Fai£h'
of the decision unit - in this case by cumpleting a sﬁccessful
project - then the percei ea attitude ﬁF the'deCisiun unit anﬂ
ité actual beliefs are £ongruent. As a result DR/MS success in .
the Intfuducfury»Pﬁa e is Fér:mﬁre important tq Manageﬁeht (the

decision unit) thaA it. is in the Maturity. Phase.

As far as the individual in the suburdina_ position

is concerned, the'pqéition is very much the sam < ‘The indiyidual
will either bevé."client" who has_bEeﬁ forced to adopt the'Dﬁ/MS.'
activity or.merely an "Dbserver" departmght in the organizaﬁiuh
which has nut_been a Client at this  int in time.' »A successFul
. DR/MS project, . in the eyes'uf bot ciient and ﬁbsefver,'Qili go a
1dng way to aﬁhiévihg cuhgrﬁen evbetueen the~pérceivéd'éuppurt of
the decision unit and the f elings of the subordinate. - - Conse-
qﬁently the impact of ORy S suc;ess»ih the.Intruduétury.Phase can
- be far greater.fhah it'uuuld'hé in the Maturity Phase for client

and observer alike.



_The list of the ten factors linked to success provides

seful checklist with which to plan the strategy of

an{ extremely
any O group at various stages of the Life Cycle. It is

helpful for OR/MS leaders to highlight areas of weakness.

Unfartunately it is not possible to assign a ueight to individual

' factors as they are inter-related and reinforce one anufhef..

factors will be positively influenced by success. .vThere'mill b

Using the l;st as a check, it m1ll:be seen that SeveralE:]meq%@ubb

a positive relationship hétween Actual Success and factors 1, 2,

5, 6, 7, B ahd 10 and .a negative relatiunship with factor 9.
There is thus a multiplier'effebt thch is- best defined éé

"succeéé breeds success". For example, Actual Success.mill'
result iﬁ greater managemént suppart, increasgd’ﬁiient-reCEptiQity,

“enhanced rEputatian'and'inFluencé,‘reduced bhpusitiun etc.

The impact of suﬁcess will vaiuusly be aFFectea by

the stége'DF the LiFe'Cycle_that hGSvDEEn atfained; 'in fact fhe ;.
Law‘uF'Diminishing.Returns must apply aélthe group prnpeedé along
the Life Cycie. By the time the Maturity Phase has been.reachéd
the‘pefceived'level UF:ﬁanagement sﬁpport and the‘actual level of
ménagemEHt.éuppnft'wili be similar; the ihfluencevand réputétiun
of the grﬁup will be firmly.established; b£he level of Uppusitiuﬁ
will he.reduced t07individuéls who are implacably appnsed.tu |
DR/MS activity -vtyﬁicélly those individuals with Traditidnal»'

. naorms.
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bnnsequently, although an OR/MS group can enter the
Death Phase at any stage of the Life Cycle as a result of one
or a number of unsuccessful projects, the probability of this
happéning will decrease as the group. proceeds from the Introductory
to Maturity Phaseé. :.It is importantAtherefﬁre-that the'grDup .
séiects.prnjéﬁté mhich havera_high,prbbabi}}fﬁ;gf;gggégii_igfﬁhe é%VUﬂbb
é;;I;—;;;;;;’oF the Life Cycle. In the Maturity Phase more -~

demanding projects can be undertaken as the penalties of failure

are not as great. -

CDNCLUSIDN

Basic reséarch on fhe diffusion DFiihﬁDVation-in social
systéms haé inciatdd that an individual faced with an innovation
goes through a four stage process prior to making the decision
tp adopt the innnvatinn -~ Awareness, Intefest, Evaluation and
Trial. He may decide to reject the innovation at-ahy stage of
the prncess.or ﬁe may decide fn discnntinué.his use of thg

innovation aFter_ﬁreviDusly adopting it.

 The diffuéinn nf DR/MS activity in an drgéhizétion is
an examhle of an AUtHnrity—Inﬁnvatinn Decisidn where é decision
to make use of an innovatinh is taken by a superurdinate decision
unit and subordinates are then ordered to'adnpt'the'innDVatinn.
The peeﬁliar nature of DR/MS activity, uhich has to depend on
the avéilability uf.worthmhiie-projects for survival, makeé it
necessary ta propose a specific model with which to explain the

diffusion of OR/MS.
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The so-called "Life Cycle" model postulates that the
diffusion of Management Science in an organization follows a

four stage process.

1. A Pre-Birth Phase whHen there is an awareness af OR/MS in

the organization but no formal allocation of TEesgurces

2. An Intrcductcry Phase when management grants a tempcfary

allocation of resources for specific OR/MS activity

3.. A Transitignal Phase in which OR/MS is not a permanent

- .organizational activity but -management has a ccmmitment

to OR/MS activities

L. Maturity Phase when resources have.been_allccated'and the

"OR/MS activity is a permanent part of the organizaticn .

structure.

The fifth and final stage of the process is Death.
This can occur after any of the intermediate'stagES'and'will

return the cycle to the Pre-Birth Phase.

DR/MS'activities may-move from fhe»Pfe—Bicth_Phase to
the Intrcductcry Phase as'a'result of cne,vcr'ccth, cfltmc
pcssibla prccésses.' The Formal group may be'creatcd aa a result
of demand by departments wlthln the crganlzatlcn --an Internal
-Evolutlcnary Process. Alternatively a hlghly placed 1nd1v1dual[
in the crganlzatlcn may dECldE to sponsor the 1ntrcductlcn cF
OR/MS activity - an Extermally Induced Process. Bcth.prccesses_

have been found tc be 1nFluenced by a varlety of Factcrs such as’
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An additional problem that confronts DR/Ms_groupé'
activities within an organization is the fact that they may becbme
victims of interdepartmental disputes. This situation can also
result in their eventual disintegration. bR/MS groups have tao

maintain satisfactory relationships with four different groups:

(1) Spansufs
(ii) Non-OR étaff groups
(iii) Clients

~(iv)  External Public

A conflict between fhe client of an DR/MS group and a
nun¥staffvgrnup, sﬁch_as EDP,‘méy result in it<being.impnssihlé
for the group to have access tﬁ data or EDP aésistance.“ .If isv
therefore necéséary.qu an OR/MS .group tD maintain satisfactdry |
relationships at all four inferfaces and af the same time bg:.

acutely aware of internal .arganizational politics.

_'Nevertheless the most important relatinnship‘that must
be maintained by the OR/MS group is with its clients. An DR/MSZ
activity follows a five stage prucessiuhen estéblishihg itself

with.a client.

.(i) A period UfIMissighary wurk

(ii) A pe:iod_éf'Pruject Definition
(iii) A period of Project work

(iv) A‘perind of Implementation

(v) A period of Stabilization
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It is conceivahle that a group progresses rapidly from
(i) to (iii) with a client and finds it extremely difficult to

implement recommendatiaons. This raises the problem of arriving

at a method of guantifying the Success of OR/M5 activities. In

order to compare the effectiveness of OR/MS groups in the Maturity

Phase (say) it is necessary to find some way of ranking their

performance..

‘The concept of OR/MS5 EFFeﬁtiveness or Success has been.
the subject of considerable research, but as yet no really |
meanihgful results are available. Success is generally defined
as thg “Percentage of OR/MS prujects'cdmpieted and used", but may
also bé defined in terms_uf criteria such as "The Degree of Project
. Backlngﬁ, etc. Top management suppnrf appearsvtﬁ be the most
critical Facfnr in influenciﬁg OR/MS suCcess but'this.invitself ié:

a cumplicatéd buncept'to quantify.

The impact of success on an OR/MS activity ié yery_muCh
dependent upoﬁ the stage of the Life Cycle that the acfivify has
achieved. SUCCESS_in the‘IntrUductury and Transitional Phases
will greatly enhance the perceived status of the group, tqp
management support, reputatiun; etc. During the Maturity Pﬁase
.the effect of succésé_may be marginal. Eunversely,'Failufe
during the Maturity Phase is not as likely tu‘Forbe the.group
into the Death Phase as it might da,during thé'Introductury and
Transitional Phases. Therefore the choice of prujects.sglected
during the early phases is extremely important, and only those

with guaranteed payoffs should be attempted;
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CHAPTER 5

DERIVATION OF AN INFORMATION SYSTEM

DEVELOPMENT RATING

, The Northuestern Research Group found that OR/MS
act1v1tles are very much dependent upon DP/MIS support for success
and stability. The Research Group concentrated its attention

on companies which were included in the Fortune 500 listing and it
is therefore likely that the majority of these large organizations
‘at least achieved a certain minimum level of Information Systems
.development. As a result it was not necessary for the Research
Group to include Systems Development as a factor which would
significantly affect the diffusion of OR/MS.

The South African situation is very different. Many
local organizations have non-existent Management Information
Systems. It is only during the last ten years, with the advent
of computers that the importance of formal systems development has
been recognised. One cannot assume a similar level of formally
established information systems when comparing local OR/MS activi- -
ties. This thesis hypothesises gﬂgiﬂgygggmgdaaueLupmggt.is one’
of the critical factors influencing the diffusion of OR/MS _ir
South AFfTEa7‘*’H’?EE7?ﬁe—sﬁEEEEE?UI*passage’Tfaﬁ”fﬁE’E?EET%%h
td Maturity Phases of the Life Cycle a certain minimum level of
Systems Development is essentlal

The relatlonshlps between OR/MS and DP/MIS are briefly
restated in this chapter and Systems Analysis and Management
Information Systems are defined. In order to arrive at a Rating
Scheme for Information Systems Development the concept of an
Operational Control Systems Classification is introduced and the
various Modules of the Classification are presented in detail.
The Rating Scheme, which is suhsequently used to establish the
level of formal Systems Development encountered in the field
~ studies, is discussed. :
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RELATIONSHIP BETWEEN DOR/MS AND MIS

A wdrking'definitidn of OR/MS was estahlished in
Chapter 2 which idsntified OR/MS activities as those
"which were performing mdrk utilizing the newer methods of
mathematicalaanalysis and/dr were involved in ndnArdutine

 computer systems activities".

FdllddingAthis definition it was possible to identify
several organizational act1v1t1es that eduld be 1ncluded as part
rdf the OR/MS eencept._ These act1v1t1es 1ncluded Uperatldns
,vResearch, Management Science, Systems Analysis, etc. vAs,many
~of these drganizatidnai activities peerrmed'similar Funetidnai -
tasks, the cenelu51dns reached at a ednference in Amerlea in. 1968.i
were addpted.; These 1neluded the decision td use" "Management
Selence" as an umhrella term to cover all sc1ent1flc ent1t1es
such as Systems Analysls or Management Ianrmatldn Systems, uhlch_

'make Lse df spec1fle Dperatldns Researsh Technlques._:

There is thus a very close relationship between

Management Information Systems (MIS), Systems Analysis (SA) and

Management ‘Science (MS).  In many_instances'the difference is
,p:;;I;—;;—;f;;;EIQ_EFf;;;enclatqré adopted in an drganizatidn;2
“The relatidnship exists because both MIS and SA make extensiveh'
use of recognised Uperatidns Researsh technidues; ThereFdre |
the Dhserved tendency of DR/MS aet1v1t1es to grav1tate td

DP/MIS departments is ea51ly explalnsd in terms dF mutual under-

standing and mutual need.3
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In many organizations in America the DP/MIS function

ted/y/hag”“tb%egfd Maturity and in many cases has galned ':;7

"essentlal" statug. It is only natural for OR/MS groups to

S

ity in a function which provides access to Data
Processing, uses and understands Operations Research techniques,

andhie7auafe of the_prebleme that Face'anyjinndvative activity.

The research Currently_being carried ddt'in America
has so far only identified the beginning of a trend of diFfusidn
of OR/MS groups into DP/MIS functions. In the last ten years

the percentage ofp OR/MS groups located in MIS has increased from

zero to twenty-fiNe |:|e'1'*t:ent.Lr It is ted early to say whether /6r.g(D

this trend wlll continue but the change is sufflclently marked
tu ant101pate 1ncreased d1FFu51en in ‘the future. It 1s
1nterest1ng to speculate on the final eutcume UF this d1FFu51dn

‘which could result in the maJerlty of MS and MIS greups merglng.

SYSTEMS ANALYSIS.AND'MANAGEMENT INFORMATION SYSTEMS

At_thisvstage both eetivities have been described as
scientific entities which employ recognised Uperatidns Reseerch
techniques and are Classified_as membersbef the Manegement
Science group of functions. This does not explain the neture
of the activities nor the Cencepts.lnvelved. Ih order td dd

thls it is necessary to examine some Cencepts relatlng to the

structure of drganlzatldns.




136.

A business organization can be viewed as a series of
large information networks connecting the reguirements
for information in each decision-making process with
the sources of data and extending throughout all of the
business process, including the actions by users of the
information. In large complex business organizations,
the different operations of a given business organi-
zation can be descrited as separate infaormation net-

- works, with one.giant overall information network
Superlmpdsed on top of the individual 1nF0rmat10n
‘networks.

- The inter-relationships dnd inter-dependencies dF.the separate
information networks in the business environment has attracted
the atﬁentidn of workers in the field of general Systems Theory.
The goal dfrgeneral Systems Theory is to establish a body of
systematic theoretical constructs which describe the relation-
ships of the empirical world.®  The long-term ohjective of. the
Theufy-is to develop a set of analytical and communications

vehicles that could connect and inter-relate all disciplines,

not necessarily those associated with business.

Some DF;thE theory of Gene:al Systéms has been used to
establish a Foundétidn for studying the inFDrmatidn requirementd
0F decisidn—making prdCESses in business. This foundation has

~been expanded using technigues of behavioural 501ence, mathe-
-matics and scientific method to arrive at an analytlcal apprdach
for studylng 1anrmat10n networks within. an organlzatlon called
the Information System Apprdach. This can dd described ds‘é
Vigdrdus and systematic method of Dbserving; analysing,.évaluating
and‘mddifying.a business drganidatidn or ady segment or part

vtherenf.7 "Practitioners of these systematic methdds_are

_réFerred to as "Systems Analysts".
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Esgentially the Systems Analyst attempts to:

rﬁﬂg/gajur decisions that business management must make
both informally and formally, explicitly or implicitly -
thus, all decisions) into categories that are based upon
a combination of:

‘1. The general area the decision concerns
2. The time-dimehsidn of the decision process

3.  Similar requirements for information in the
decision process. :

gimilarities in

cisions which are 1i

these three areas form the basis of an Information System.

The Systems Analyst traces all inFurmatiDn'FlDus which
are linked to this group of decisions and decisinn—making-:

processes.

N

ng‘

These flows take no account of organizational boundaries | B

'and'savpreseht a far more valid picture of -the manageménf prnceés
-in_an'urganizétiun. This network uf‘infurmation-flows linking
tHe group of related décisiuns constitutes the."System" and since
the Sgstem depicts thelfldm.uf infﬁrmation, eéch netmnrk:pnrtrays
a'partiCQlar Information System. As these Systems depict the
process by’uhibh management decisions are taken based qun_dafa
transmitted iﬁ the net@urk they are normally referred to aé

Managément.lnfurmatinn Systems.

- Dncé the Systems Analyst has established uhaf
InFnrhatiun SystemSYEXist uithin‘an orgahization it is'nebeSSary

to specify:
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+ What information is required for each of the

decision-making activities

+ UWhere the information can be obtained for each

actiVity

It is at this point that the relationship with OR/MS
is reinforced as it is often nedessary qu the'Systems Analyst
to apply "Management Science tbuls and technigues iﬁ the matching

E “The

of requirements for information with sources- of daté";
vanaiyst is then in a ﬁosition to evaluaté the.éxisting ianrmatiuh
flows in terms of requirements'and data snurCES'énd finally to
design new information systems which make better use of the data

cépturing,'pfocesaing and reporting facilities possessed hy the

organization.

The analyst is now in possession QF anloverall system
model of the entire'urganization-mhichudepicts eacﬁ individual 0
. Infaormation System.> Theoretically thg Fiﬁal stage would be to
produce’ a Tatai'Management InFurmatidn Syétem‘mhiéh is "qne giant |
gverall inFurmétiDn:netmork superimposed Dn.tup of the individuél.

il‘l_f‘DI‘m‘at-iD,n hetmorkS"| . 10

The.CnﬁCEpt.nF Total Systemé | }

Durihg-the peripd 1960 - 11970 thé concept of Tntaliy h/////
Integrated Management Information Systems redeivéd a greét deal
of publicity in America. Iﬁ practice it was Fqunﬁ‘that, althnugh

certain individual information systems lehd themselves to
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integration with other information systems, the change from partial

l ama

integration to total integration was an expensive and risky step.

Blumenthal comments:
The apparent penchant iHVSDme guarters for advocating a
single great leap, rather than slow escalatian, to the
‘large integrated systems goal has contributed to the
unprofessional -aura in altogether too many of the

breezily written articles on tntal msnagemsnt-vl
~information systems 11

One of the andamental problems facing ths disciﬁles o
.aF fatal'MiSZis the diFFicslty.they encounter in prsducing meéning—
ful cost justificatiuns for the intrnductiun DF these'systshs;
Althnugh information systems need not be cumputerlzed itvis o
apparent. that the greater the amount of data that. must be pro-
“cessed, ths more likely it is that snme form of computer assist-
ance will'be_required.: Partially integrated'systemsvcan.then
‘bsaccuhmudatssssnvexisting»data prucessing éqsismenf currentiy 

- handling ruutins applications such as paysnll andvstuck._ However
the_cluser_the'appruach to tufal systems;thevmnre likely it is

that additisnal expenditure-will be rsquires on more ssphisticatsd'b
hardware and- the addltlonal software requ1rements ‘are often |

pruhlbltlvsly expen51ve.

The only valid way of justifying this eXpense is'by
'esfimating‘the financial retﬂrns'resulting Frnmvthe'ihvsstment.
This raises the problem that:
... most of the behefits of a managemsnt information
system are of 'intangible' nature. Clearly what is
needed are new methods of justifying information-

systems costs by somehow quantifying these heretofore
'intangible' benefits. Until this can be done, it
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is difficult to see hnw'managemEnt can be persuaded
to commit substantial company resources to truly
effective information-systems development.l

There are portions of the total MIS which are being
inﬁeg:ated to a greater degree baoth in America and»SDuth Africa.
HDQever there is not éé yet any clear indiﬁation thét sucbéséful
applications.are being made in areas other than Finance/ﬂccuﬁnting
and LogistiCS sqch as Drder processing,.PurChésing, Invehtury_
'cnntrnl'and Production»scheduling. The cosf/benefit justification
in thesé_éreas is far easier.fn establish, if nle on the basis aof

savings achieved as a result of increased speed of processing. =

As a result of the difficulties encountered by the
relafively few firms that have attempted to install-TdtalASyétems
there are femerA"breeZily ufitten articleé" on the subject.
 Experience has shomh that there is a'ppint.bF_diminishing return
beydnd which greater cnmmitmenf tn Totaleystems can adversely
éffect the Dberatioﬁ of existing independenf systems. Huwever:
‘many authors in the field indicate that, whilst the Total
vSystems concept .is an ideal rather than a‘gnal, imprnvements'ih

éystems:desigh mili come ‘as a result of.a gjadual:anement tumards

Total Systemsr
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INFDRMATIDN SYSTEMS IN THE CONTEXT OF SOUTH AFRICA

It is difficult to c

\%pare the state of systems develop-

ment in S erica. The Northwestern Study Group
has worked ex:lusively in American government deparfments ar in
large American cumpaniés.;_-ln the 1970 OR/MS survey carried out
in_lDB”cnmpanies,.nnly four companies were not large ennugh to
find a piace in fhe Fortune listing of the largest American

cumpanies.l3 ' Dnly'three companies had turnovers less than 2200 ‘.k‘fl

million annually.

The sheer size of these companies has a considerable.
effect on the number and size of staff departments that will find

a home in the organization structure. All the OR/MS groups in
the American study had access to in-house or time sharing
—

computer f’at:il:‘Lt'1es.lL+ The advent of third generation machines

;;f;;;—;;;jI;EETE*thCh were capable of héndling complex‘DR/MS
models had a tremendous impact on the development of fhésé grbups.
Generally instéllatiuﬁs of tﬁis size would be staffed by DP/MIS
professionals and this would have a significant effect dn the
development and efficiency DF.SDphiStiCEted Management Information
Systems_hetuurksvuiﬁhin the respective cumpanies.' |

/ “ @AMLC/?

Tﬁere are probably’ fewer than 1 000 compufers‘in_SDUth'

<

Africa whilst it is estimated that in America there are over

70 000. In terms of a Management Information Systems orientation

this simply means that there are far fewer systems analysts'ur

experienced MIS groups in industry locally.
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The ten.field studies which are described in a subse-
guent chapter were conducted in’cumpanies with annual tu:aners
ranging from R10 million to R300 million. The only similar
feature in all ten'cumpahies was the OR/MS activity that was
being investigated. Only fiveof the ten had in-house computer
ihstéllétidns, ahdiule'Fﬁur1had fdrmél?Déta'Pfucessing divisinns
which hDUSEd”SyStEmé an81yStS. As the field_studies indicaté
the level Uf sysfems deye1opment in the tenrcumpaﬁies,varied
.éignificantiy, Thé felatively unifnrm ievel of computer
support énd‘systems sophistication encountered by the Nuf£h4
western Group in the 1970 OR/MS survey definitely dbes‘ﬁdt exiét

~ in the sample of cnmpénies-examined in this thesis.

., Thé réasuns fur the sele;tiun_uf the-fen cpmhanies in
the sample are given in more detail later. . HDQever it is ﬁoés-
ibie to jusfify the ﬁhuice of Urganizatiuns with diFFering,leQels_
DF'systéms'develupment és béing typical uf_the-sifuation in Soﬁth
.African business. .'It is Unly.during'tﬁé lést'teﬁ yearévthat .
cumﬁutérs‘have éFFectivély penetrated thé-Soﬁth African market,
and it is only during this timé_that the impqrfancé of effective
iﬁfurmatiun.systems haé begun to be.appreciated. This'is mainiy
due to the lérge percentage of Family omned businesses>with
traditiunal norms fhat exist in Suﬁth Affica.; Manyvqf thesé
companies dabhled in daté'pfaqessing in the'early»196ﬁ'5.mith

unFurtunate‘résults.

"It is hypothesised that the introduction of OR/MS

activities into this type of organization would be equally
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traumatic. On this basis then, the level of systems devélupment

is pfopused as a méaéure uf.the extent td.which Top Management in

a South Affican cumpany is receptive to Innovation. Companies

that bave undergone the transition to computers and the accompanying
implementation of furmai MIS.(i.e. mith modefn,nopms)'shuuld be
-muréirééepfivetto'DR/MS théh‘cumpaniésvﬁith unﬁéveldped éyétéms;éndv

"Traditional norms.

In order to establish a Systems Rating with which to

assess individual organizations it is necessary to examine the .

elements of a farmal MIS in more detail. This can be achiéved
e : S~ .

on the basis of" the cuncept UF an Operational Euntrnl:System:'

which is described in the following sections. .

OPERATIONAL CONTROL SYSTEMS

.In‘South Africa, with the_éxceptinn.df‘a handful of
particularly progressive Drganizétiuns,'the bunCEpt UFVTutally |
Integrated MIS ié unlikely to become reality within tﬁe immediatg_
Fufufe.' Hﬁmever'ﬁany local companies have teveloped extremely
effidient free-standing Information SystemSF In order to du
this it has been necessary.tn establish formal Systems Flanning.
UbjectiVEé to prevént duplication of effort and tD ensure a
uniform andvcnnsistent épprnach to systemé desigh; "Thése
objectives éfe aiméd at achieving a:halange between the im-
practical'Tutal.Sysféms:appruéch aﬁd é'prplifefatinﬁ of small

‘free standing‘éystems.
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The following list details seven Fundameﬁtal systems
planning objectives that must be borne in mind if the development
of individual information éystems'is to be successful. It should
be remembered that although a Total Systems approach may never be

cnnfemplated it is.impnrtant to ensure that.ihdividual systems are

cumbatible{
—

l. ' To avoid the overlapping development of major
systems elements which are widely applicable
across organizational lines, when there is no

- compelling technical or Functlnnal reason For
difference.

2. To help ensure a uniform basis for determining
sequence of develgpment in terms of potential.
payoff, natural precedence and probability of
success.

3. To minimize the cost of 1ntegrat1ng related
systems with each Dther.

b, To reduce the total number of small isolated
systems to he develnped maintained and operated.

5. To provide adaptablllty of systems to business
change and growth without periodic major over-
haul. o

b. To provide a foundation for co-ordinated develop-
ment of consistent comprehensive corporate-wide:
and inter-orgarizational information systems.

7. To prDQide-guidelines for and direction to
continuing. _systems-development studies and
projects. :

of Sherman'Bluménthal's_bouk 7>

,16

.These Ubjectives are

agement Information Systems' THe main feature of the book

is The 1dentlflcat10nﬂuf the fundamental Dperatiunél_ﬂbntrul
Systems which are genérally ericountered in most Drganizétions.
These Systems are selected on the basis of ;ertain'spepified

‘traits and felatiunships, and the modules are designed so as to

meet'the.seven pfevibUsly stated Syétems Désign UbjectiVes,
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Operational Control Information Systems consist of

routine activities and associated transaction-based data process-

—

ing systems that would continue in the absence of management.l7

—

These Cuntrﬁl Infurmation Systems should handle the processing

~of day-to-day daté and should highlight dEViatiuns frum:expected
'ﬁerfurmanbe.by héané of Exception Reporté. In fact these are the
systems.uhich,must exist to support the aﬁtiuh aﬁd'dECision sub;

systems of management control systems.

The‘relatiohship.betueen the various subsystems of thei
Tofal Operational Control Infurmation'SQStem is‘depicted diagram;
matically in Figure 3.  The relationships shown Highliéht the
areas where integration of individual subsystems 1is pdssible.
For example, the Logistics Operational Control InFormatiun‘5ystem
i(LUCIS) is cunceined with the flow and tfanSFnrmation'qF materials
and serVices.Uccurring.hetween the cumpany's interfaces with the
supplier on the‘uﬁe side and the customer Uhnthe.othgrd The

subsystems involved in LOCIS are:

+ RMOCIS - Raw Material Operational Control Subsystem

- - PROCIS - Production Operational Control Subsystem
. SPOCIS - Saleable Product Operational Control Subsystem

Typical of thevtype of information being étdred and pruCeSsed in any

one of these would be the following:



FIGURE 3

CLASSIFICATION OF OPERATIONAL CONTROL SYSTEMS1S

Operational  Control
Information Systems

- Physical Dperétianal-ﬂuntful o ‘ - Administrative Operational Control
Information Systems (POCIS) - - ~ Information Systems (AGCIS)
LOCIS  PAOCIS  FOCIS. MOCIS =
(logistics) (physical assets) (financial) (manpower) X
RMOCIS }—— FEOCIS , . |—— AOCIS o ' Payroll
- (raw materials) , (facilities and- (Accounting) e

equipment)

PROCIS ) . o N : - Benefits
(production) : ' , R
L spocis CPOCIS | L TRocIS Personnel

(saleable prcdubt) : (capital projects) . R (Treasury)  _.'_* Administration



147.

For Raw Materials Orders

* Production orders awaiting raw materials‘scheduling
. Ram-matériais orders auaiting requisition action

- Reguisitions awaiting purchése action

- Replenishment orders amaiting.purchase_actibn

- 'Dpen.purchaée:ﬁrders éuaiting delivery

‘ -V-Deiivered purchaéevurdérs awaiting payment

Eéch.une of the subéystems UF'LDEIS_is capabie of existing independ-
entiy but eaCh relies on the'othgfs for input informatiuh;v It miilr
be readily‘appafent that there are a number UF‘recugnised.ﬂperatiunal
‘Research techhiques'ﬁhich could be ihtegratédvmith fhe:LDEIS system
to perform munifuring and decisiun—making duties. . Fur.example

Table 8 éhuus the type of aCtivities'perfurmed in the Saleable
Product Operational Eqﬁtrul Subsysfem - SPDEIS.: A large prupdr—
tion,oF the Distribﬁtiun.and Finishéd InVentory Euhtrhi éctivitieé
could be combined intu a typical Dperations'Reseafch model which |

accepted inputs ffnﬁ the rest of thEYSPUEIS File}

_The Implications of Formal Systems Design

The relationship between the subsystems in eaéﬁluf'the
four legs of the Operational Control Systemlclassﬁicatian Canibe
estabiished‘?or any argahizational strucfure._ Figure 4 depicts
the pnssible'feiatiunships befmeeﬁ the three_suhsysfems of LOCIS
and Shomé the master files which uaﬁld,havé tn,éxist before any
éttempt could be made‘fa integrate the tHree'suhsyétéms énd Tun

them foutinely on.a computer.



"ILLUSTRATIVE ACTIONS .

TABLE

8

19

IN SPOCIS

Order Entry

8.
S.

10.
11.

Receive original and change orders

Receive product information

'Relate customer need to product

Receive customer data

- Receive customer inguiries
- Answer customer inguiries

Transmit order status ‘information to.

customers -~ price, delivery date, etc.
Edit received infaormation

Establish priority

Transmit order

Reprocess order erraors

Order Processing, and Pricing and Billing:

1.
2.
3.

"
‘ 5...
6.

Calculaﬁe price

Check credit

Check for special chafges‘

Eheck discount and delivery terms
Establlsh apen order record

Determine shipping location

7.
8.
9.

10.

11.

12,
13,

14,

15.

16.
17,
18.
19.
20.

217.

22,

Update accounts- rEEElVEDlE file,

Reserve material for shipment

Produce shipping orders and transmit to
shipping points

Select transportation mode and carrier
Calculate freight charge
Update prdduct file

Uﬁdate inventory files

Update customer file

Uﬁdate miscellaneous Flles - excess freight
cost etc.

Produce and transmit shipping reports

Receive and process pruductlun reports and
schedules

Update open order files
Prepare and transmit customer acknowledgements
Prépare and transmit invoices, dunning notices

process
payments

General data for distribution and prnductlon
planning and schedullng

~ Transmit order- dlSpDSltan notice to sales
office

“gnt



SALEABLE PRODUCT
(SPOCIS)

- Orders
CUSTOMERS Invoices

e

Finishad Inventory
Control

Distribution Control

Sales Control

Order Processing

Pricing and B8illing

(Accounts Receivable)

FIGURE

L

LOCIS - LOGISTICS OPERATIONAL CONTROL INFORMATION SYSTEM

Production

FRODUCTION CONTRCL
(PRCCIS)

Reports

Product

Master Files

Customers
Finished Goods
Product Specs
Open Orders

Reguiremants

RM Reguirements

RAW MATERIAL CONTROL
(RMOCIS)

In-Process Inventory
Control

Reguisitians

Distribution Control
Producticn Scheduling
Jobs Process Control

Material

Issue Advices

Bill of Materials
Shos Loading
In-Process Inventory

i

PHYSICAL MOVEMENTS

Materials Scheduling
Purchasing

Receiving, Warehousing
Inspecting

Pu;chase
Orders

Invoices

Inventory Control
(Accounts Payable)

. Vendofs
- Raw Materials
- 0Open Purchase Orders

| VENDGRS
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.The diagram clearly shows the level of systems definition
that is requiréd before a company can even begin to think of
implehenting.paftially infegrated Operational Control InFﬁrmatiun
Systems. However the_listing of cumpﬁnents of SPDEiS démonstrates
that most of the activities are fundamental and would be ruutihely

performed in an organization which manufactures inventory for

subsequent sale. The problem is that. there is a'cunsidérable
investment in systems analysis, systems design and formal clerical

.. w .

procedures before an infqrmal manual system can become Uperationél
as a formal Operational Contr -

In particular the creation of the hécessary master files

to handle current and'histuriﬁal information would represent.a
major task td'arganizations that have'empluyed informal technigues
in the past. The introduction of many recugnised=ﬂpérational
Research activities would be impossible ﬂﬁe to the ébsence DFV
current and-histuficai‘infurmatiun with uhibh.tn bﬁild and test .

models of decision situations.

| Nevertheless the concept of the>Dperatiuna; Cnntrnl
System classification_is extremely usefui when evaluatihg the
 state of systéms dévelupmént within an niganiiatian. Althﬁugh o
not all of the ten subsystems shown in Figure 3 may 58 encuﬁhtered
-in a particular business, the classification can bevused as a
benchmark to establish the degree to which Furmal,systéms exist
and to pinpuihﬁ areas where routine decisions are made in the o

_ absence of adéquatg information. The availébility or lack of
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the essential data files will in turn influence the chances aof
implementing Operational Research techniques in the various

subsystems.

The field studies show that the degree to mhiqh_Furmal
systghs exist;is Vefy dFten‘a Fqnctidn of the brgénizatiahal
structure of the company. Certain departmentévmay havevcarrigdv
uut'their own sysfems analysis and desigh and as a résult the
' necéssary systems specifications, file specificafionsband #lerical
work prucedures mil1 be implemented and operating. This is
usually due to the efforts of ane or mare of the mahagementuteém
of the department or division and will not be commdn‘tﬁ the Entife
nganizafiun; The problems of introducing OR/MS activities. into
this type of department will often be.very much less than fhuse
nu:mally.assaciated'mith the int:dductian of change. The OR/MS
| group will be oﬁerational Far.mure rapidly as data gathering ahd
problem definition will béArelatively BE5Y. This is typical bf
the Infernally Evolutionéry Process, in which alsingle ' |
department wifh mqfe Modern norms fhan the remainder'df'the
Drgénizatiun is better prepared for the introduction of DR/MS..Y.
Unfortunately this does not reducé the prubléhs involved in:
achieving the‘diFFQSion UF>DR/MS abtivities into fhe utHef.mUre

Traditional depértménts'invthe cumpany.

The fihél.SECtiDn in this chapter is devoted to estab-
lishing the essential features of each of the subsystems included

in the four major sections of the Operational Cahtrul ElaSsiFicatiqn,
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LOCIS - vLugistics Operational Control System

- PAOCIS - Physical Assets Operational Control System
FOCIS - Financial Dperatioaal Control System
MOCIS - 'Manpauer Operational Control System

Once the key'features of each subsyétem in the four
sections have hbeen identified, they canvbe used as a checklist to
~establish the degree to which Fdrmal in%ormatiun systems‘EXist
within any organizatinn. This provides a:Systems Rating which
can he used tq'Furebast,the‘pussible use of DR/MS,techniqUEs in

in the organization.

ESSENTIAL FEATURES OF OPERATIONAL CONTROL

INFORMATION SUBSYSTEMS

Blumenthal has defined Dpératiunal Eunfrulblnformation
Systems as those systems which must exist tb_suppurt the action
and deciéion_subsystems within an,ufganizatiun.?n  The decisions
in this instance may be éifher "prugfamhed“ or "hun—brogrammed".
Frogrammed Decisions are those which are repetitive and routine
and_can be Handled hyimeans of a deFinite procedure when they
Dccur. Nun—prugfamméd Decisions are novel and unétructufed and
theré will be no cut and dried method of hahdling’them.21 | it is
possible theh, to build intD‘Dperatiunal tuntfol.Informatiun
SysﬁEms, facilities which will aqtomatiﬁally,make progfammed
decisions. In addition the same information systemsbcan produce

~exception reports in the case of non-programmed decision situations
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‘which will then be examined by mahagement prior to makihg decisions
and taking action. Standard Operational Research Technigues can
be built into the information systems to support programmed

decision-making routines. For example, the subsystems of LOCIS

can bs adequately handled by a large number of .common inventory

control packages which are available. Certain Operatianal

Research Technigues may also be used by management to assist in

the decision-making process in the case of non-programmed decisions.

The extent to-which the Infnrmafisn Systems within as
Drganizstinn are fsrmaiiy-develsped mill;influence.fhe ssgree.to
mhiCH DR fechniquss ﬁay:be routinely incsrpsrated fs make program-
‘mable decisions. Obviously the more management reliss on intuitive
(Dr.nsn4prsgrammable) decisiaon msking, the lower the demand for
techniquss_to assist in sesisiss'makingvsnd'the-lnuervthe.nssd.FDr

formal information systems.

Each.sf thevfour main sections of the Total Dperatisnal .
Control Systsmvssspsrf7one oT more subsystems; In.shy Drganibl |
zstisn these subsystems will exist even though tssy mayAnst be
Fsrmally_defined; Programmable and nsn—prnérammable]decisinns E
| will be made in ali'orgsnizatisns, although ths relativesprssurtisn
- of nsn—prsgrammable decisions will increase in.organizstisns with
Traditional norms and undeveloped infnrmatinhisystems..' The gfsater
the dégrEE'Df rDQtine.sr.prsgrahmablebdecisisn making, the gseater
the nuhber of these features that will ehergs'ss indiyidsals or

departments pnsitively‘prscessing infurmstinnland tsking desisisns
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accurdingly. The putential application of routine Operational
Research techniques is directly proportional to the degree to which
formal information systems exist and prugrammablé decisions are
made. OR/MS techniques however will also be used for assisting

decision makers in ‘non-programmable decision situations.

The four main sectors of a typical Tﬁtal Operational

EDnthl sysfem and the subsystems of each sector are as follows:.

. Lugistics
' —i Ram.Materials
- Productiaon _
- Saleable andubf

* Physical Assets -

- Faciiities and Equipment
- Capital Prﬁjects
. Financial
- Accounting
- .Finénce
~+  Manpower
- Payroll
- Eenéfits

- Personnel Administration

‘NDQ each of these subsystems will consist of certain
sections or modules which capture, process, or transmit routine
operating information. The actual modules present in any sub-

system will be dependent upon the types of business conducted by
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the organization. Typical modules for Subsystems in each of the

four functional sectors are shown in

Table 9

- Physical Assets
Table 10 - Logistics
Table 11 -~ Financial
Tablé 12 - 'Manpuwer

TABLE 9

TYPICAL _MODULES OF A FORMAL PHYSIGAL

ASSET OPERATIONAL CONTROL SVSTEM®Z

1.  PROPERTY AND EQUIPMENT CONTROL
- (1) Purchasing
‘.(ii) Receiving and,Inspecfiun_
(1115 Stock Cﬁntrul --Asset Register
(iv) Distribution Control R
(v) Maintenance andvRépair
2. CAPITAL PRDJECTS_CDNTRDLY
| (D) Scheduling. |
(ii). Inspection

(iii) Maintenance
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TABLE 10

TYPICAL MDDULES OF A FORMAL LDGISTICS

DPERATIUNAL - CONTROL

23

INFORMATIDN GYSTEM

‘1. RAW MATERIAL CONTROL

)
(ii)

(111)

(iv)

Materials Scheduling
Purchasing
Receiving'InSpecting Warehousing

Stock Control - Raw Material

2. -PRODUCTION CONTROL

(1)

(1)

,(iiij

- (iv)
(V)

Materials Requirements

- Stock Control - Work in Process -

Distribution Control
Productiqn Scheduling

Joh Control

3. SALEABLE PRDDUCT EDNTRDL

(1)

BRCED)

(1ii)

(iv)

(v)

S5tock Cuntrul - Flnlshed Guods

Dlstrlbutlun Control

Sales Guntfnl

Drder Prucessing

Pr1c1ng and Bllllng (m1th Accmunt1ng

.Gontrol)
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TABLE 11

TYPICAL MODULES OF A FORMAL FINANCIAL

24

OPERATIONAL CONTROL SYSTEM

1. ACCOUNTING CONTROL

(1)

(ii)

S (iii)

(iv)

(v
(vi)

(vii)

(viii)

(ix)

-Accounts Péyable'

Accuunté Receivable

'-Salaries and wages

’Stuck Control - All- Aspects

Empluyee Beneflts_

Taxes

Labour Distribution Gontral
Dividends |

Pricing and Eustlng (ulth Saleable

‘Product)

2. FINANCIAL CONTROL

(1)
(ii)

(iii)

(iv)
(v)

(i)

Cash Control

‘Stockholders

S5tock Transfers.

Investments

Pensions

Insurance
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TABLE 12

TYPICAL MODULES OF A FORMAL MANPOWER

OPERATIONAL CONTROL SYSTEM25

1.  PAYROLL
(i) Current Production and Caontrol
(ii) Monthly, Quarterly, and Annual
Control '

2. EMPLOYEE BENEFITS CONTROL

3. PERSDNNEL_RECURDS CONTROL
| (1) InQentury Skills
(1i) Salary History
(iii) General Personnel Data

(iv) Training, Planning and Guntrqlv'

These lists afé not exhaustive buf they dﬁ provide éame
idea of thé'level.tu which Furmal information Systeﬁs can bg.imple_
mehféd. They:serve as .a useful’Frame of refefence to evaluate
to Qhat extent an organization has committed itself to standar-

dized clerical procedures and systems analysis. -

There are many manégement control information modules
which will not be Fqund in the tables, as-they cannot be considered

sufficiently routine to be included. This is genmerally because
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aof the number of non-programmable decision situations which are

found in the modules.

For example recruiting and employment modules cannagt ﬁe
included in the Manpower Operational Control System although they
are linked to Invéhtury.ﬁf Skills Mndule of the Pefsannél Records
Suhsyéﬁém. Similafiy routine Budgeting and Operatianal Statement
production is not included in tHe Finaﬁcial.Syétem. It could bé
argued that there are same grganizations that have developed their
financial and accounting informatian systems to such én extent_
that they are ruﬁtinely projecting Prufit and Loss statements and
producing management by éxceptiun reporté, highlighting excessive
deviations from budgét.. Thié wuuid appear t0 hé more indicative
of the sqphisticafed application of Einancial modelling techniques‘

than of a rautine Uperating Contral InFarmatian'System.

In a South African environment there aré_Few;arganizatiuhs
that are able ta carfy’out this tyﬁe of FinanEial modelling ih; |
hduse on a routine basis. In fact the ability tﬁ carry out such
an exercise would normally indicate fhat the company had already
achieved a high Sgstems Development Rating. It is unlikely thét
the decision to infrnduce a'FDrmal DR/M5 activity would eﬁcounter
_much resisfance within thevﬁrganizatinn aS it is probable that

many accepted DR/MS techniques would already be in use.
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Derivation of an Infarmation Systems Rating (ISR)

On the basis. of the information presented in the Tables
(9, 10, 11, 12) an Information System Rating can be derived. This
rating will be used to express the level of systems development

in an organization. In view of the fact that it is possible tao .

have differing levels of systems development in the same organi-

;atinn, ISR's are expressed individually for each of the four

functional systems - PAOCIS, LOCIS, FOCIS, and MOCIS. Subse-

quently a weighted ISR is calculated for the entire Drgénizatinn U%L&l
: o Aﬁmw -
H Lulidupod -
7
dute .

The basis of the derivation is to decide which of the /}/ZS:

using the contributions of the various functional systems.

various modules of the four systems are present in the routine
Dperating'inforhatiun system of the organization. Consider for
example, LOCIS or the Logistics Operational Control System, which

has three subsystems:

RMOCIS - ‘Raw Material Control
" PROCIS - Production Control

SPOCIS - Saleable Product

Now each has various muduléé'uhicﬁ can easily be identifiedg

RMOCIS has four, namely

. MatErials.Scheduling
» Purchasing
- Receiving, Inspecting, Warehousing

- Stock Ebntrul.f Raw Materials
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In order to achieve a 4 out of 4 rating for RMDDIB, an
organization would have to have clearly defined systems designed
for data capture, filing, and reporting for all four mudules;

The information systém need not be computerized; in fact it is
~easier to idéﬁtify fhese'mudqles in a manually Uperated_system.

In thé SUutthFriﬁan énVifUHment severaL of the maodules iﬂentified
-by Blumenthal are nﬁt then Encuuntéréd. For'e*émplé,-fhe moﬂule
for Réceiving, Ingpecting, ahd Marehqusing.is usually reduced to
an infurmél inspectibﬁ by a storekeeper and hu recqfds of receipt,
inspection and ﬁonsignment to stores are maintained. As a resQlt
most inFormétibn.sgstemé uquld receiVé a- zero féting-For.fhié

module.

As far as the other modules are cunéerned in the Sﬁuth
African Enviranment, Materials Scheduling is often neglected;
Purchasing Records are usually‘Fairly well developed as they tie
in with Crediturs/ﬂccounts; Stock Control systems range from
highly sophisticated to non-existent. Therefore in a typical
South African husinéss Une-is likely to encounter‘betueen DnE_énd.

three of the modulés, a rating of Fuur.uould be exceptional.

The Folluulng example wlll show how the Systems Ratlng

is derlved for.a Company designated X:
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System _ ISR
PAOCIS Modules observed L Rating = 0.50
Total possible = 8
LOCIS Modules observed = 10 Rating = 0,71
Total possible. = 14
FOCIS Modules observed = - 5 Rating = 0,33
~ Total possible = 15 -
MOCIS Modules observed = 2 Rating = 0,28
: = 7 S -

Total possible

Taking thé LOCIS system, the subsystems consist of RMUEIS‘whiCh
has four mudules; PRUBIS which has five mudules, énd SPDCiS thch
also has five modules. The total number of modules mhiﬁﬁ cuuld
be set up formally inva Logistics Dperatinnal Euntfgi/;ystem is
there?org 14, In Company X the actual nuymfier of modules observed.
were 10 which éiQes an ‘Informatiun stems Ratihg for LDCIS of
0,71. Ratings for the Dther'thfee main-syétems cbuld be’

similarly derived.

In order tuicalculéte the DQerail Information Systems
Rating it is necessary to weight eéch of the indiVidual Systehs
Ratings by the ratio of the humbef Dflhodules in tHe system td
the tutél number of modules which could be encoﬁnteréd in an

organization, i.e.

. _ I . .
Overall ISR = :E: ‘Max. No. of Modules in System
-1

Total No. of Modules X SVStEm Rating

The contribution of LOCIS in this éxample is calculated

as:
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Maximum number of modules in System _ ‘. =14
Total Number of modules = (15 .+ 14 + 8 + 7) = U4
Subsystem Rating = 0,71

.". Weighted LOCIS contribution = %% x 0,71 = 0,22
Hence the . : : : -
overall ISR = T x 0,50 + T X D,?l + Zz-x D,}B + I % 0,28

= 0,48
On the basis of the calculation shouwn, Company X has
achleved an Overall Infnrmatlun Sybtems Ratlng of 0, AB.- ‘This is

made up by the contribution of all four main systems.

The highest System Rating encountered in South Africa.

was o, 93 fur a|FOCIS system, and the lowest was 0,14 for a MDCIS

Oves sll SR's range from over 0 g less than D_BD.

n//

system.
Althuugh the. 1gt-ué modules is not exhaustive it is unusual to
find South African companies uhish have deyeloped fDrmalvsystems
files etc. (81ther manual or computerized) to support many of the
modules. As a result a rating in excess of D 60 for an 1nd1v1dual -
ISR reprssents a relatluely smphlstlcated system uhilst an overall

ISR in excess. of 0 60 1nd1cates a company with a falrly substantlal

cnmmltment to systems develnpment

As it happens all ten companies selected for the field
studies could be expected to have modules from each of the four

~main systems - PAOCIS, LOCIS, FOCIS, MOGIS. However, had it
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occurred that one of the field studies was conducted in a company
lacking the need for a LOCIS subsystem, for Example, then the
overall ISR would be calculated using the weighting derived an

the basis of PAOCIS, FOCIS and MOCIS only.

The ISR far individual'systems is a useFul indicatUr of
departméntal systems deVélupment._ :Cunsider én»urganizétiun in
which aggressive»systems'develupment has unly heen.achieved hy”
one functional area. ~Comparison of the ISR'S will immediately
show where this has happenéd. Furthermure,vfhe develupmeﬁt of
OR/MS actiVity'invthis_type of company will often be confined to

the functions uith high ISR ratings.

CONCLUSIONS

The»rélatiunéhipsihetueen DR/MS and various functions
such as Data Processing, Systems Analysis, and Managemeht
Information Systemsvmere‘examined in‘this_‘chaptErf fhe depehds
ence of OR/MS un_éfFectivevDP énd'MIS, and thé need for intglli-
gent sysfems design was discussed in the contekt,uf Tntal'Systems.
Although impractical inlmust businesses,.Tatélly Integréted
Managémenf infurmatiun Systeﬁs highlight the'intérdependencg af
the various Fuhctipnél Information and Cuntrbl Syéfems which

must exist, furmélly or informally, in every organization.

In South Africa formal systems design and ihplémentation
were neglected by the majority of businesses until 1965 to 1970.

However the growth of cumpahiés, therrapidly increasing use- of
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computers, and the need for more accurate operating information
has made local companies more aware of the benefits of effective

Information and Control Systems, particularly in the areas of

Finance and Accounting. At this point in time the level of

Systems Development. in South Africa varies significantly from

QETEEE!_EgiaﬂmeIE' There are often differing levels.uf
systems develupment.Mithin departments of thé same urgahiZafiun,
due to the absence or presence of managefs_uho haVé found it
advantégeuﬁs to instal eFFéctive systems tu:cqntrnl'the day-tqf

day operation of their departments.

The méjurity of Dpefatiunal Research techniques require
a certain minimum level DF‘dataibase and systems develupmentvin
order tbrbe effective. There are still a number of 5uuth Affican’
companies which have poorly desigﬁed information ﬁuntrul systems,’
inadeduate Files, and little or nb cumﬁufer'backuﬁ. | In fhese
‘cumpanies decision-making is largely nonprugrammed.} ife. non-
repetitive and non-ruutiﬁé and formal job'descriptiuﬁs and
respunsibility/authurity definitions do nut exiét.  Management
is Traditional and suspiﬁioué or hostile tdmafds_inﬁuvatiﬁn. :it
is extremély difficult for én OR/MS activity to Dﬁeratg'in fhis_
type of environment. Generally very little historical data is
aQailable to test hoﬂéls»on, decision-rules faor programﬁable
decisions do not exist, and manégement lacks basic systems—

orientation.

For this reason an InFurmatiun'Systems Rafing (ISR)

“has been propqéed which is designed to express the level of
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Systems Development which exists in an organizatiaon. ISR's are
specified for the four maia funcfiunal Operational Cantrol
Infurmatioh Systems ~ Finance/Accounting, Logistics, Physical
AaSets, and Manpower. Each individual system contains a number
of modules which perfurm the dlfferent operations of the Fun:tlan.‘
An urgan12at10n must be examlned tu determine how. many of the
possible modules are formally defined and suppurted by,f1les, 
decisian'rules etc. An Infarmatian Systems Raﬁiag will be
calculated for each Functiunal Cnntral Systém based-Upan.the

fraction of modules supported.

The Overall Systema Rat1ng is calculated on the bas1a.
of the w81ghted Contr1but10n of the Fuur ISR's. The Ind1v1dual
and Dve;all Systems' ratings give an indicatiun DF the'receptive—
ness of an Urganizatiunbta OR/MS. In the fleld stud1es that
Follow these ISR's are correlated with the observed success of

ten OR/MS act1v1tles in dlffarent South AFr1can compan1es.

A low_DVerall ISR would thearetically représent a
company in whlch sysfems'aré‘poorly develupéa, little nr'nu
meahanised data prucesaing is being performed,-ana managemenf
has Traditional norms.  In th1s env1ranment UR/MS act1v1ty is
unllkely to be furmally recognised and w1ll be conF1ned to
- departments with more modern nurms,'i.e. with;the,higheat

departmentalIISR’s;
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CHAPTER &6

TOP MANAGEMENT SUPPDRT. FOR OR/MS

ACTIVITY IN G5S0UTH AFRICA

Top Management Support has been shown to be a key aspect
of the OR/MS Diffusion process. However the findings that have
been reported in previous chapters are based on American data and .
it is essential to modify them for South African conditions. A
list of factors is presented in this Chapter which Inhibit or
Facilitate Top Management Support for Innovation. The degree
of influence exerted by each factor is dependent upon the
Innovation as well as the economic and business environment of
the firm itself. The influence of certain key environmental
indicators such as Management Education, EDP support etc. are
briefly discussed. On the basis of this information, a fore-
cast is made of the degree of Top Management Support likely to
' be encountered by OR/MS activity in South Africa in future.
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FACTORS INFLUENCING TOP MANAGEMENT SUPPORT FOR

INNOVATION 'IN COUNTRIES OUTSIDE AMERICA

The Diffusion Studies reported in earlier chapters have
indicated that Tnﬁ Management support is une.nf the most important
factufs resbqnsiblé for DR/MS success. This is of course in
agreement with the Theory of Authurity - Innovation Decisian
Making where the'initiai decision to introduce an innovation
comes Frﬁm Top Management.. ‘Until the innovatiaon has béen
genuinely adopted by individuals in éuburdinate poéitiuns it is
imperative’that’it is caontinually promoted and suppofted by Top

‘Management.:.

| ReSeérch has‘shuun that Tap Manégement atfitﬁdes tuuéfdé
innovation are dependent ﬁpun the écqnomic énd social cuhditibns
which prévail'in the country cancerned.l . In Underdeveloped
cuunfriés invuhich Management has typically Traditional ndrms,
the diffusion of innovation is iikely-tu be a léngthygpfacess,
as it becomeé a two stage operation. :Mahagément_has First.to
become convinced of the need for innovation befufe the decisian
to introduce the innavation can be taken. Cunversely in countries
in uhich Managehent has.mﬁrE_Mudern.nurms, fhe'duratiun Uf‘the

preliminary Management acceptance stage is often very brief.

The Northwestern Research Gfoup has proposed a classifi-
catian by which countries participating on the Joint Prograﬁme for
the Diffusion of Management Science are identified as either
Small/Underdeveloped ar Highly Industrialized. - The resultiﬁg

subdivision of members appears as Folluus:?
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Small/Underdeveloped Highly Industrialized
Columbia Benelux’
India Canada
Israel France
Norwa ' Germany

AfEnezuela~ o - Ttaly
: Suuth AFf:Ea\> ' , : Japan
‘ - ' . Sweden 5
United Kingdom

On the basis of the subdivision certain facturs_have :

© been identified which appear to facilitate or inhibit Top_Manage—
ment suppurt Fof innovatian;3 - Although two aeparatevlists have
been propdsed For’each subdivision'many UF:the Factors are aummpn
to both. As far as South Africa is Cuncerned the cump051te

list appears to be mure meanlngFuI than the list applylng to'

Small/Underdeveluped Countrles on its own.. -

Sauth AFrlca, in Fact. apaears‘ta fall miduay betueen
-extremes in the Small/Underdeveluped - nghly Industrlallzed'
classificatian. The ranklng of Suuth Africa is more Clearly
shown in terms of the "Fortune 300" listing for 197h 4 ~ This
llstlng ranks the 300 largest carporatluna outside Amerlca each
year. Table 13 glvea brief details for each Luuntry ahawlng
the number of Cumpahies ihcluded in the listing and the.ranking
of tﬁa largest.. The_cuuhtriea are ranked in desaending Urder 

- of the number of companies included in the BDDvliatihg._

The table shams that Sauth AFrlca and India Uccupy a
transition p081t10n in the ranking. Cunsequantly 1t wuuld appear

‘reasonable to.uaena'cumpusite.listing of factors Fur both Small/
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Underdeveloped and Highly Industrialized countries in order to
evaluate potential Top Management support for innovation in

South Africa.

TABLE 13

LISTiNG OF COUNTRIES ACHIEVING MEMBERSHIP OF

FORTUNE 300 LISTING FOR 1974

 (PARTICIPATING COUNTRIES ON_THE DIFFUSIDN PROGRAMME )

No. of Companies | Ranking of

Country - - : . in Listing ~ _Largest
Japan S o : 85 o : : 5

. United Kingdam . : 55 ' : . L
Germany - . 41 ‘ o 6

- France L o 31 S 17
Canada ' o 17 _ o - 74
Sweden ' . : 13 S 69
Italy : 8 . : 19
Benelux 5 L5
India : 2 S 186
South Africa 2 ' - 106
Colombia o 4' - o . -
Israel _ - - o -
Norway ' ' - A —

Venegzuela o o= : B -

The Cumppéife'lisfing of factors which hayevbeen Fuund
to facilitate ur.inhibit Top Management suppbrt for innuvatiﬁn are
shown in Table lh; ~ The facturs are self explanatory but will be
examined-indiyiduaily in subsequent éectiuns Qhere théirelative

significance of each is assessed in the South Africanvenviruhmeht.
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TABLE 14

COMPOSITE LIST OF FACTORS AFFECTING TOP MANAGEMENT
c

"ATTITUDE TOWARD INNOVATION

" INHIBITING FACTDRS

1. TRADITIONAL MANAGEMENT Ceeeeee Umner/Manager, Paternallstlc,
' v Conservative, Status Qun, :
: Nnn Professional

" 2. NON-PROFESSIONAL MANAGEMENT .. Non-Quantitative Background,
: ' No understanding of new
Management Technigues

3. BUSINESS ENVIRONMENT ........ Stable, Profitable, Relatively
: Small, Local Monopolistic

FACILITATING FACTORS

1. GUVERNMENT INVULVEMENT IN ECONOMIC PLANNING'

2. INFLUENCE OF INDUSTRIALIZED NATIONS (ESPECIALLY USA) WITH.
' LOCAL SUBSIDIARIES

3. INFLUENCE OF FOREIGN CONSULTANTS

4. INFLUENCE OF TRAINED YOUNG MEN (IN OR/MS)

5. EXPOSURE OF MANAGEMENT TO INNDUATION (SEMINARS, JOURNALS)
6. ADOPTION OF INNOVATION BY COMPETITION

7. INCREASING COMPETITION |

8. INTRODUCTION OF COMPUTERS

9. INCREASED SIZE OF FIRMS

10. PRESTIGE ATTAEHED TO USE OF NEW TECHNIQUES
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In order to consider the importance of each of these

factors in South AFrica it is first necessary to present a brief

o —

description of the South African Business Environment and the

_—

-/\——\\/’______,i
History of OR/MS activity/education in this country.

' THE SDUTH’AFRIEAN'BUSINESS.ENVIRDNMENT

Style of Management

The South African econaomy has alwayé beén sigﬁificaﬁtly_v ”
dependent onn foreign investment particularly in the Mining -
industfy. - The country has been reliant upun_the‘Miningisectﬁr.
and particularly the Gold Mining industry Fuf a large pfopnrfiuﬁ

of the national product; During the periaod 1950 to 1970 the Mining

industfylwas Faced_with static priceé ahd increasing costs. As a
result the industry aimed at greater productivity and greater -
efficiency and used Management Science and Eumpﬂtefsrasvtuu of the

‘tools to achieve these gdals;6

Many of the larger South AFricaﬁ companies were family
owned untilffhe mid 1966'5; | They were typica;ly stable, highly
'profitable and bQIAmérican standards relatively small. In some
.DF thesercumpanies managemeﬁt at board level tended tu_be-pater—
'nélistib mifh_inadEQUate professiqnal training.  InﬁUvatiUns uére

nftenvregarded'uith considerable sceptidism. '

The years 1965 to 1970 saw significant growth for many

‘Su@th AFrican_nrgéniZatinhs(ﬁ_yDuring this\beriud a'numhér of groups :
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of small companies with similar business merged. Managing
directors found themselves controlling companies with tﬁrnnvers
five to ten times what they had previously experienced. There
were not enough skilled managers who could cope with the problems
of increased size and complexity of operation. V‘The'grnming use
.UF,cumputerQ_and aHVéncing tecﬁnulogy plébed greatér'deménds'Updﬁ

management at all levels.

Rs a fesult'the need for more sophisticafed Mahagehenfv
technigues really began fn bevfelt from 1965.unuards. | Until the :
mid 1960's management ués generally'nnt réceﬁtive to innqvatiun;,
The early history of computers (1960-1965) in'Saufh AFfica.is 
typical of an environment with a deepruthd resistance to chaﬁge.
Sinbe 1965 there have been significant develupments in,the areas -
of management training, OR/MS activity, and EDP.  These changes
have influenced management attitudes tomardsilhnovation. A new
genefatidn of managers with mﬁre mcdern hUrms ﬁhaﬁ theif prede:essurs

is emerging.

Size and Performance of South African Organizations

Thé period 1965 to 1970 was significént for hany South
African companies as it was a time of mérger, acquisitianvand
. takeover. - Houeyer, by American standards, South AF:i;an organi-:
zations are stillerlatively small. There are éxceptians, such
as the Mining Houses and'seyeral large industfial'groupsf In’tﬁe
main the turnover and'pfofits of the-largest'Sduth African companies

are very much less than their American counterparts.
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For example, consider the group of 108 industrial
.companies selected by the Northwestern Research team fDrVDR/MS
Diffusion Studies. Only four of these companies had turnavers k “pl

- of less than g400 (I R320) million annually.?

The Fiﬁénciél Mail Survey of thé.iﬂﬂlTuﬁ Sﬁﬁfhbﬂfriban
>Industrial Compaﬁiesa shows that only two mﬁUld'qualiFy F@r‘inclu57
ion in the sample. ThESE'éPé Barlow Rand with a turnover:of /
R586 million and S5.A. Eremeries_mith'R276 miliiun. Although

turpover is not given for éach company it appears that only 50 of

the 100 Cumﬁahies achieved turnover~levéls‘ih.éxcess of R50 million

As Far‘as Profitability.is cuhcerhed, the.Réturn_un
1Investment-and Dividendeieids of the>cumpanies in the “Financial
Mail 100" are generally bhetter than many.of.the-US companies in
the "Fortune 500". It is prubébly.Fair to assess the majority
of the larger iocal~cgmpanies as "Stable" and "Prbfitable"lin

terms of the classification of Factaré Inhibiting Innovation.

It isfdifficult to comment on the Monopolistic nature

of organizations in the Sputh African environment. It is true

that many State controlled operations such as the South Africa

Railways and Harhuurs, South African Airways, and the General
Post Office are_mohopolies. However vefg few, if any,. of the
o . it . - e
local quoted or privately held companies are in this position.

For example,_competifion.in sectors such as Clothihg,'ﬂutomnbiles;
Fertilizers,'Canstructian etc. is intense and mohopdlistic

conditions do not exist; There is tariff protection against



imports in various sectors but these vary according to the

existing econamic situatian.

Management Awareness of OR/MS in South Africa

Dne of the main factors contributing to the'lack of
’Management Awareness of OR/MS in South Africa is the fact that
formal establishment of OR/MS activity has taken a great -deal

langer locally than it did in Britain and the U.S.

Although the first formal Management Science activity

9

in Seuth Africa was created in 1952,7 it ués not until 1968 that:

the first Dperatlons Research Society meetlng was held in

e

Johannesburg. ~ The Seuth African OR Society- was Faunded in
T —
November 1969. This event coincided with the_Flrst Natlenal

Conference on Operations Research. The euhsequent growth of
the Saociety is eheun in Table 15. Memhership has doubled evef
~a period which has also been marked by‘significaﬁt growth in

_ Uther,prefeséienal societies eucﬁ as the S.A.vtemeuter Society
(the gfnuth'of the Society 15 eiscusSed-in a subeeeUenf section

in more detail).

The President of the Seeiety-made-the following comment
in his 1973 address to the Society: "... the Society was founded.

in 1969; 24 years after the end of the war and 17 years'later

than the Operations Research Society of America. Why this
ay7"10 He believed that the early rigid‘definitiens of what
was and was not Dperatlens Research had been largely instrumental

in restrlctlng the grnwth of the d15c1p11ne.‘
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TABLE 15

MEMBERSHIP OF THE

OPERATIONS RESEARCH SOCIETY OF SOUTH AFRICAL!

(as at lst November each year)

1970 -~ 1971  1972. 1973 1974

Corporate - o4 o s .9

Full W 93 w70 120y

| | | ) 233
Associate . 40 - 61 68 . BB )

Total . 14 - 158 179 216 242

Dﬁe of tHé most'likeiy reasons Fdr the.delayed formation
of the Suc1ety must be the limited number of Formal DR/MS groups
© that exist in the Suuth African economy. The manr;ty of the
early members of the OR Society came from thése'grouhé or from
universitiés.' As far as can be determinéd there are leéé tﬁan
LO formally cbnstitumed OR groups in the country.l? 'Mény oF_these
groups, such as thoée ih Is;br, The_Chamher‘onMines,‘and the ESIR-'

were Furmed_in.thé late 1950's.t”

The limited numher aof Formal BR/MS groups is probably due
to the "scale down" eFFect ‘involved in moving Frum the Amerlcan
economy tu South Africa. Radnur and Neal found that ‘there was a
positive relatlonshlp betmeen the size of Amerlcan cumpanles‘and

the presence of farmal DR/MS act1v1ty. 14
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The use of OR/MS is very often assocciated with large
scale undertakeings - the likelihood of a company
having a formal OR/MS activity will decrease sub-
stantially below the %400 million level in annual
-sales.

On this basis there are few South African firms that justify
formal OR/MS groups.:' In fact the nucleus.of formal OR/MS

activity is concentratéd in four main sectors:

State Controlled .8
0il Companies 5
Banking Sector 4
Mining Houses -5
Commercial/Industry 10

B | 3,12

The size‘uf mény State Controlled departmeﬁfs uould be 
more than adequéte to meet fhe'cutoff levél specified by Radnor
and Neal.i As far as the 0il Companies, Banking Houses, and
Mining Houses are cbncerned,-fécilitating Facturs can bE‘QbSEFVEd
which are suFFiciently,ﬁrdnounced to outweigh the implicafiaﬁsvuf

the scale-down effect of the South African economy.

fhé'Futﬁre growth of the OR Society uill be tied to the
intreased understanding of the potential of OR/MS. Many OR
techniques such as LP or Pert. are employed in South AFriCa by :
heuple who would bé SUEbrised to learn that they were using a
recognised UR toUl. Often these individuals aré ﬁaft UF»Y
Production Plannihg br Control groups and the téﬁhniques are,
idgntified by top management as belonging to the départment.cun—
cerned. Theoretically these are all examplgs of the Pre-birth
stagelof thé OR/MS Life Eycie,vand they may result in thélfqrmatiun

of formal OR/MS groups subsequently. — Recognised OR/MS techhiques '
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are certainly being used and OR/MS work is being done, but formal

Management Science is not receiving credit for it.

In the past it was difficult for South African managers to

increase their knowledge and awareness of 0OR/MS. Some of the com-
‘paniesvgith formal OR groups run.training courses in Management
Science but thése arévnpt UFFered to outsiders. This tyﬁé of
caursefis'genefally af éh introduétqry naturé_ahd is intended to
promote the uﬁdersténding of "OR" within the drgani?ation. Tﬁe
factual.training of OR analysts is dane by providing "on-the-joh"
experience for individuals Qho have a.degree in Operations Research
or who have a suFFibiently Quantitative'backgruund to handle thé 

theory behind the basic techniques.

As OR groups seem to be commoh.to certain sécfors of
industry - such as banking or 0il - the reluctance'of‘the Firmé
:concerned.to discuss the work they are doing or to UfFe: external
courses in OR is undergtahdable. Maﬁy of the applications are
vcumpany confidential in view of the Cumpetitive nature of fhe
industries in-uﬁich OR is prevalent. This means that these.
Urganizations:teﬁd to maintain_é tight control Dniinfﬁrmatioﬁ

regarding their-DR applications..

'Betueén 1560 and 197D mast computer ﬁanufacturefs in
South Africa offered limited -training in DR/MS but this was
essentially saleévbackup. -They ran courses Fur.clients in a
pérticular techniquéudth software packages such as Linear'P;D—.

gramming or Critical Path S5cheduling.  Thé,clieht idehtifiéd_his
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need Fur<a particulaf technigue and approached. the computer company,
or alternatively the company attempted to introduce a specific

package at a current user.

Fﬁrmal instruction in OR/MS is available through .
Universities and Masterbqf Eﬁsiness Adﬁinist:atiun Prugfammes;
However this reduires commitment by the manager to an aﬁademit
course. This is discuéSed in more detail subsequently. There
"are no other establishménts which give Intfuductury Courses on
Dperatiuhs RésEarCh,16 The Johanneéhurg'énd Cape Touwn Technical
Colleges have hoth tried to do this as part:DF their Advénced'_.‘
Technical Education programmes in the past. In view Df the lack . 

of response the cuurses.have been cancelled -and are unlikely to be

: o e
repeated until a definite demand is observed. . None of the
Management Consultants operating in South Africa offep”’instructign
courses other than iﬁ-specifics, such as Stock rol. They

believe that there is no demand for DR/MS courses due to a lack

of interest in the subject. o - o RN

The:e_is a.geheral belief that the mathematical nature
of ‘the subject has a great deal to do with the appafent_lack of
intefest. The hanager of a Cape Town computer bureau which had
tried to DFFer a course in OR sald "must middle managers lack
cmnFldence in being able to handle the mathematlcs and shy away

wl? In Business Schnnls OR/MS courses are

from the course.
Drlentated more towards providing an apprec1at10n DF areas of
application. An analyst with & formal OR tralnlng is stlll

required to implement projects.
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,A survey carried out on OR/MS education in South Africa
in 1974 detected a surprising lack of cnmmunicatiun betueeﬁ the
various bodies involved in the education prmcess.l8 There did

)
not appear top be any clearly defined goal in the teaching pro-
grammes at Universities. There was liftlé attempt on the part
'of thé'uhivefsitieé to find -out whether UR'graduatES being |

produced: were suited td the requirements of ihdustry.

During the past four years there does seem to be an
incfeasing undérstanding of OR/MS and a general improvement in
attitude of top management towards innovation in general and OR/MS

in particular.

'This is partially due to the‘increasing ﬁumher of Snuth
‘African managers who annually. attend Management Development
Programmes Df Advanced Management Prngrammes locally dr in -
America., Although many of the local courses are too short to

include DR/MS’topics they do introduce concepts of model building

and model manipulation in Finance and Business Simulation. There

has been a significant increase in the number oF'quiness Schools
offering these courses.and_the number of courses uffered-during
the past_fivé yéars.-_ In a country the sizé'DF_Soufh Africa'this.
t;end can have a dramatic effect on the attitﬁdeé @F tbp manége;

ment throughout the country in a very short space of time.

As a result managers are hecomihg more aware of the
role that Scientific Management can play in their businesses.

In addition ihfiation, cDmpetitiDn'and reduced prDFifs are making'_
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managers examine their operations mare thoughtfully. It is
inevitable that the demand for competent OR analysts and other

business specialists will increase in this environment.

15

Management Science Education in South Africa

Although it was s ‘ n in Ehaptef 2 that trainea DR/MS
gpecialists do not make the best personnel for recruitment iﬁtﬁ
DR/M5 activities, it is.h9verthelesé important to evaluate the
sources of FDfﬁal Dﬁ/MS education in Snufhvﬂfrica.. 7Gréduaf95
from these prngrammes.mill assist in incpeasingbthe level ﬁf

awareness of OR/MS amnngét Top Manageheht in this CnUhtry;

South African universities started td.give lectures .
gn OR techniques such as Lineaf.Prdgramming and-Schedﬁliﬁg in
1965-1968. These subjeéts were introduced in graduate cuuréés
in Méthematics, Statistics and Engineering but Qefe not aimays

“identified as Operations Research. The University of -South
Africa was the first university to offer a degree course in
Dperatinns Research in 1967 and the_University of Stellenbnéch
Fuliumed soon after. By 1974 all eight‘nf the major universi-
ties were Ufferiﬁg Farmél cnurses.in Operations Research;‘qften

in more than une:faculty and geherally at post graduaté'lével. ,

As é consequenceiuf the emergence of DR from the

mathematical faculties the courses are highly guantitative and
to a large degfee»theuretical. Only three of the eight univer«

sities offer courses at undergraduate level at the moment. The
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majority of courses are at Honours as well as Masters and

Doctorate levels.

In addition to these 1nten51ve formal Uperatldns
Research dourses at Universities there are also courses 1ncluded
in the curricula of mdst South African Business Schddla,
Generally courses are of an intrdddctary nature mhere DR/MS
teehhidues are handled in‘brdad dutline. Hdmever most Bu51neaa
Schodla do dFFer electlve courses in ManaQEment 801ence whlch )
permlt those students mlth the aptltude and ablllty td study UR e

vtechnlques in greater depth

Apart from these two adurces‘there are very Fem'bodiea o

:that prdv1de Fdrmal educatldn in Dperatldns Research 'Prdbahly“
‘the mdst 1mpdrtant 'sgurce of UR/MS education in South AFrlca at’
present, other than the Unlver51t1ea or Bu51ness Schdols, is
“through the local computer hureaux-ahd cdmputer;mandfadfurera;
vIn drder'fd adpreciate the implicatiohs dF‘this.trend it iahih% |
pdrtaht to hare-an understanding of the”hiatdry of EDPsih_Sdufh '

Africa.

The Intrdductidn of CdmputeIs’int0=

Sduth AFrlcan Bualneaa

The 1ntrdduct10n dF computers 1nto Sauth AFrlcan
bu51ness began in the m1d 1950'5. : Pruhlems DF peradnnel 1hade—:f
quate backup, and 1nternal re51stance to computers resulted in a

number dF unsuccessful 1nstallat10ns. Stdrles dF dlsaater made
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many would-be users extremely cautious and the growth of the
industry was erratic. - Table 16 shows the number of computer

installations in South Africa between 1958 and 1969.

TABLE 16

NUMBER  DF .DDMPUTEﬁ INSTALLATIONS

IN SOUTH AFRIEAZU

o L No. of
Year ‘ - Computers
1958 . . o : 3
1960 : , 9
1962 ' ‘ 28
1964 o : 62
1966 ' 132
1968 : 270

1969 ' ' 350

The.estimated investment- in computeré invSDuth Africa -
in 1969 uas Réh millian.Zl- The nUmbér_uF computersvhéd increaséﬁ
to over 600 by September 1972 and investment had more thaﬁ doubled
to reach RZié m:'_LlliDh.22 »Prujectiuns of investment in cDmputerS' 
giQé a value for lQBU-Df R1° 000 million based upon an DbServéd

| compounded annual grbmth rate of 22 per cent.

Mure_recent_data is not avéilaﬁle at present but a
recent survey_vaFive major computer Companiés.in South Afribé
produced éume inferes£ing figures reiating to the hﬁmbers bf
cbmpﬁters actually sold and the number in-nperafion'during'the

period 1970-1974.
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TABLE 17

COMPUTERS INSTALLED AND COMPUTERS S5OLD
BY FIVE MAJOR SUPPLIERS IN
SOUTH AFRICA 1970-1974°°

Year . Computers Sald . Computer Installations
No. % Increase -~ No. % Increase

1970 122 - 302 -

1971 137 12,3 L19 - 38,7

1972 173 - 26,2 ' 574 . 37,0

1973 o262 51,4 S 672 - 32,8

1976* 327 25,0 E 922 21,0

®Estimate at October 197ﬁv

It is not pnssibie to reconcile the two sets of figures
Fur‘twu reasons. _.Cumpanies may 'upgréde' their equipment i.e.
replacé a third‘generatiun machine by a fourth generatiun_machine,
or. an existing.custnmer mag change to another hanufacturer nnf_in
the samplé. The significaht increase in machines sold in 1973
was probabiy due to existing useré upgrading from third ﬁU'qurthv,'

géneratiun_equipment.

‘ Perhaps the most interesting aspebt of th ,inﬁurmatihn_ :
in the table is the 300 per cent increase in number of users)
between 1970 and 1974. In a country the size of South Africé the

implications of this increase are considerable.

The typical applications software supplied uith fourth
generation machines would provide these users with the facility

to carry out sophisticated Management Science and Management
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Information Systems applications. This would dramatically

" improve the ayailable facilities for OR/MS activities. Even
more interesting is the significant buildup in demand for trained
EDP personnel that would accompany the growth in the number of

computer installatidns;

This increased démand for trained personnel is reflected

in the membership figures of the Sputh African Computer Society.

was established ind by 1968 membership had

risen to 456, an average of less than 40 new members per year.

The Societ

Between 1968 and 1973 membership increased at an average rate of
lBG’per'yéar and between July 1973 and July 1974 it increased-by

L e .
This increase has been in

238 to a current total of 1 373.2
the face of high membership standards introduced by the Society.
The aim of the Society is to achieve local recognition amongst

South African businesses and to ensure that standards of .educa-

tion and.cumpetence of membérs'are unifurmly high.

The introduction aof Fuurth_generatiun equipment,
pé:ticularly multi—prugramming énd.terminal sgstems, ﬁas had a
.significanf éfféct Ua'the dapplications for which Cﬁmputers are
being used;' .Ah afticle'by Felﬁberg in 1959vﬁoﬁmented "In spite
- of the growth of instéilations, the majur areas in'mhichrCDﬁﬁerciél
cumputers.are présently‘being used is in contral Uf'praduption‘
processes, stock inventury and machine minding."ZSv Four yearé.
later “Management Magazine" published aﬁ-articlé li#ting the
major iﬁstéllatiuns iﬁ the Republic and the applibatiuns which

were Tunning Df;plahned on each installatimn;ze" The article
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showed that applications had changed dramatically whilst prmpased.
applications were even more sophisticated.  Table 18 lists the
breakdown of applibatiuns on a percentage basis in over four
hundred installatiqn. The accent on stock and production
control is still evident but the emﬁhasis of application has.

moved to Accounting and Financial prncedures.:

TABLE 18

BREAKDOWN OF - APPLICATIONS CURRENTLY. -
RUNNING ON SOUTH AFRICAN COMPUTER 'INSTALLATiUN527,

%

Debtors, Creditors, Sélariés '

Wages ) 9
Other Accuuntihg Funptiuns -,. _ 22,i
"Stock:Analysis and Enntrni  . . 13,8”
. }Finahcial Budgefing and Reporting ; : 6,8
'vSalgs Analysis and Control - ' 6,8
Prdduction Statistics and Control- : _ 3,6
Other - : | _ 2,0
| | " 100,0

Due to thé variety of proposed applications if'is
impossible to produce é similar listing shouing_avprofilé of
future applications. .Huﬁever two generai bbsérvatinns Caﬁ be
‘méde abdﬁt the type of work that is likely to be cnmpﬁterized in
Smﬁth'Africa in the next few years. Edmpénies will be using
terminals to improve tﬁeir decision making in the éréas of sales .

accounting and stock control; in addition a number of companies
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are.planning to carry out more suphisticated forecasting and
planning using data banks.and Fdrecasting suthare. Bdth
developments denote a trend to increased integration of existing
applications as well as improved design of Management Information
and Cdntrdl Systema. This trend will make‘significant demands

on Management Science akllls in South AFrlca.

The Relatidnship'betmeen OR/MS and Computers

in South Africa

" The interdependence of OR/MS and DP/MIS in America has
been stressed in prev1dus chapters. 'Radndr and Bean identified
the avallablllty of computer suppart as a Slgnlflcant Fac111tat1ng
factor 1nFluenc1ng top management 5uppdrt for 1nndvatldn. 'The,
relatldnahlp_df DR/MS and Computers in South Africa goes back a
ldng‘mayr In fact, edmputer manufacturers mere nramdting DR/MS
appiicatidns‘packages}in South Africa tdur ar Fiveeyears_befdre

tne South African OR Society was formed.

Prdbably the first and most widely marketed OR/MS

application package was IBM's inventdry control system IMPACT
. . P et T Y . b eme— ) . N ” N
which was introduced to South Africa in the early 1960's.  This

system was backed by two and three week .customer appreciation
ceurses, as MEll'as cdnsiderable prdmdtidnal activity. .~ ICL and
Burrouhgs tdlldmed this up mith similar suites of prdgrammes :
relating to 1nventdry and production control. Critical Pathvand
Pert prdgrammes hegan td be marketed in the mid-1960's by virtually
all the major camputer campanles in the Republlc. Certain com-

puter hureaux establlshed a reputatldn Fdr running CPM and Pert
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packages and provided a limited amount of Custumer education.
Generally the emphaéis was on the development of the application
by the user who would then approach the bureau to instal the

package.

| OR/MS applications software have become Sstandard pack-
ages for nearly all manufacturers and bureaux in ngth AFricé.
However they normaily'are marketed as separate packages for
speﬁific pUTpOses and'ére not promoted asipart of ‘an overall
Management Science programme. During fhe last tmﬁ yearé however
three Compénies have started to promote OR/MS activities far more
aggressively than beFDre. Computer Sciences Sigma. Limited have -
aptively pur5uéd the Ménagement Sciehce applications markét-by
providing  both the suftuare and the expertise to enable clients
to implemEnt OR technigues. This marketing effort has been
extremely sucbessfui, although custly,_and ESSL currently fepﬁrt

at least 50 regular users who can be said to be embluying sdphis—

- ticated Operational Research technigues such as modelling.  CSSL
have concentrated on the develocpment of the computer-time—sharing:
market in the Republic and thisvhas'been respunsible,Far»é great —:

deal of the OR/MS success.

IBM launched "Call 360" in 1972. This is a time-

sharing network offering packaged systems in the following areas:

1. Business and Finance, imncluding
- A General Accounting Package . 7
- MINIMIS, An Information Retrieval System
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"Civil Engineering

Electrical and Electronic Engineering
Management Science Packages

Mathematics

‘Mechanical Engineering

_Simulation

Statisties

Amongst the programmes included in Section 4 - the Management

Science Package - are the following:

"IBM report that they have been very favourably impressed
by.the respanse to the'Call 360 Service, particularly with respect
to STRATPLAN which is a Financial Forecasting and Modelling package.

As it is possible to have access to other modules of the Call 360

Dlseuunted Cash Flow Pragrammes

General Purpnse Fureeastlng Programmes

LP Packages
Transportation Peckage
Pruject'Nethrk Analysis

.Corporate Mudelllng and Flnanelal Plannlng

(STRATPLAN)
Generalqurpuee Statistical Package

Business Games Packages

suite of programmes whilst running STRATPLAN‘(fDr example the

Statistics package) the analyst can carry out a number of mani-

pulations on the same madel.
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Although IBM admit that most DF the Call 360 apﬁlicatiuns
to date have been Management Science they a;e'nnt ﬁrnmdting Call
360 as.a ﬁurely Management Science facility. The company provides
adequate documentation for each of the applicatinn packages, but
at this moment in time it would appeaf_that;the-“hard—sell" is |

via STRATPLAN.

iBL have met with similar success with PRDSPER uhiﬁh is
also a Financial Forecasting and Modelling ﬁackagé, iniﬁially.it
masnbt suitable Fﬁr time sharing applicatiuns; | There are PROSPER
users in most of thevmajnr centres and ICL have appointed a full-
timz Operations Research manager to promote thé applicatiuh of
PROSPER and other OR packages with existing clients and to develop

neuw customzrs through the ICL Burealix network.

These developments have Dccurréd during fhe last five
years and it is too early tD estimate the effect they will haQe.
an managgmént_attitudes tpwards OR/MS activities in South African
'cumpaniés. However it is inevitable that the increase in DR/MS
‘ expertlse within computer marketing Drganlzatluns as uell as the
promotion of OR/MS appllcatluns by these organizations wlll result
in an‘lncreased awareness of the putentlal of OR/MS techniques

amongst users.

Systems Development in Souﬁh Africa
The disaster stories ahout unsucceééful computer instal-
lations in the Republiﬁ during the period 1955 to 1965 generally

indicated that companies had attempted computerization without
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payihg sufficient attention to systems development. The growth -
of the computer industry was slow and unhappy during this time.
The situation improved between 1965 and 1970 and the number of

computer installations increased significantly.

By 197h two-thirds of the computer applications in

South Africa were in the areas of Accounting and Finance (FEIEIS).28

—

PfuceSsing Df Debtors; Creditors, Salaries and Wages has become
suFFiciently.pomqnplace to regard ménual'processing'as the
eXceptiun,ratHer than_the'rulé. Some firms are carfying out
sophisticated financial applicaﬁions such asvbudgeting ahd long
range ﬁlanning. "Management Magazine" carried out a survey of

the fup 100 South AFrican companies in 197h and found that 77 of
these companies had formal Long Range.Plénning Grqups.zg ‘Df

these companies 37’per_ceht usedvcomputef processing, 38 per cent
used Simulétion»pFHSUme kind, and'SD per cent emplaoyed Dperatibné ”
Research'techniques. More than hélF of fhe cumﬁahiés»unly.started
doing Fufmal Long Range Planning after 1969. Thése developments |
all pDint to imprdved Systéhs develﬁpmént'in the Sqﬂth AFpicah

environment.

Pfiqritu 1965 qverahbitioqs computerization projects
using the inpﬁf from a number of weakly develupeq'manual aCcQunt—
ing systems were eithér abandoned after tuD Dr threé_years af
trial and error or were léFt partially implemehted'due»tn insﬁr*‘
mountable systéms development problems.BD’Bl:. Many of the diffi‘

culties that beset these early instaliatiunsvstemmed from staff

Shurtagés, bad training and inadequate'backup. Huuéver the
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greatest diFFiculties arose from attempts to computerize weak
manual systems. During the early 1960's management appeared to
believe that the écquisition of a2 computer gave the user the
ability tq produce sophisticated management inFUrmation at the

- flick of avsuitcﬁ, It took ten years and a-great deal»QF muney
to show that successful installations had t}; be founded on

eFFicient syétems.

“Many South AFricanicompanies_hayé started the change.
to computefs via a bureau of installation. The 50-odd computer
bureéux in the cbuntry generally specialize in étandard_paékages
“such as wages, creditﬁrs; and dehbtors. Firms find this>avless
traumatic and far less éxpensive way UFascertéining to what
exteﬁt theirvsystems arevsuitable for computerization. The
eXperience gained as a result of this approach is_often adeqguate
to ensure a fairly trouble free changeover to an in-house

installation.

The awareness of systems inadequacies has had its effect
on the compufer manufacturers themsglves. An area:manager of one
of the larger houses made this clear recently.

Previously we were willing to sell a computer to anyone,
even though we were well aware that it would be years

- before anything worthwile was running on the machine.
This policy backfired as we were inevitably blamed,
never the purchaser. Frankly we do not have the tlme
or staff to clear up these messes any longer. NUu, if
we are worried about the state of a client's information
systems we recommend that he approach a reputable con-
sultant and ask FDr his opinion prior to purchase.32
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This trend is reflected in the increas 1ng number of
auditing firms that are offering their clients guidance in the
areas of information systems and computers. Firms such as Cueper
Brothers, Arthur Andersen, Price Waterhouse have established
management Densulting divisions for the'nurpese of assisting their
clients improve their existing accnunting-and‘Financial repnrting
systems. These groups have been existenee for the last Fives
years and afe currently being expanded by the introduction of
men with data processing expertise. '_Dne firm of management
CDnsulfants, MDEaul_andvAssociates; has been established
specifically to improve‘aCCDunting sne sesting information.
McCaul's stress tne benefits of computerized inFermatien

systems for improved decision-making facilities.

These changes tock place over a period that has seen
rapid growth in the number of local Demmefsial computer instal-
lations. It is probably more accurate to say that the manid
growth in the.number of computer installations has been due to
the significant improvement in standard operating systems -
pafticularlyvin Financial dperating Control Systems -"in the
.Republic; Stories of unsuccessful installations are being‘
forgotten and -are being replsced by steries about new and excit-
ing systems uhish have been successfully installed.' A local -
Eemputer suppller and a user recently 1ntr0duced a real-time | *(
1nventery control and FDrecastlng system uhlch is repurtedly as Q;%ﬁ‘
sephlstlcated as any similar system in Amerlca or Britain. The
entire application was designed, programmed, and implsmented in )

South Africa and has reduced annual stock holding costs by about
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R120 000 for a total investment of R200 DDD.33

The Influence of Overseas Expertise an OR/MS

in South Africa

The list of Fa0111tat1ng Factors shows that the avail-
'ability DF Dverseas expertise can have a significant eFFect in
influencing Top Management support UF Innuvation. Four factors
appear to be ianlvéd: | |

. ,'.InFluence»DF Indﬁstrial Natiuné.with
Local Subsidiaries '

. Influence of Foreign Consultants
. Exposure of Management tD,Innuvatiun
. Adoption of Innovation by Competition

These factors. are responsible for the majority of the formal UR/MS
groups uperatihg in South Africa as well as many OR/MS actitities
which are not tdrmally recognised. It will be récélled that out -
‘of a total of 34 OR/MS groups, 5 were located in 0il Cumpénieé,
L in Banking, 5 in Mining, and 10 in commerce and industty.
Cluser examination shums that 19 of these 24 groups-are faund in

companies mith strung 1nternatiunal affiliations..

_ Dﬁ/MS group leaders in these companies often received
their training Mith parent OR/MS groups located in‘Héad thice in
Europe, Britain or America. - Local OR/MS pérsonnel-are secunded_
to pérent campanieé and there is é regular ihterchangelofvihter—
national étaFf. Many of the OR/MS groups were initially staffed
by membérs of the parent company until local e*peftise became

available. Thistaccessible.expertise has made it fairly easy
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for local subsidiaries of multinational corporations to develap

Faster;than purely South African based concerns. A recent study
has cnnfifmed that South African companies with overseas affili-
ations were more adyén;ed in the use of planning technigues than

purely Suuth‘AFrican based t:n:;m;nanines.BL+

Top Management support for OR/MS in a situation where itl:f
is quite simple to obtain assistance_in.the staffing of OR/MS |
Qruups and the design and impleméntation of projecté must be
vgreatef than it would be in the case of cuhpanieé which have to
étart;From scratch. In addifian support faor DR/MS in a multi-
natiunal.suhsidiary is often written into Job Descriptiuns.and
Responsibilities of Senior Executiveé. »Many ldcal nrganizatiuh
structures are_mirrur images of similar struttures all gver the
world and the OR/MS groﬁp is paft and parcel of the nganizatibn
structure. The aétivities of the OR/MS group afé déscribed in
detailed Uperafing_procedure specifications and as a7result_haVe

to be performed in order to provide routine operating inFarmatian\;
S , o , A

L

/\’\/'6\

for the International Head Office.

In South Africa the fact that three distinct secfrs

of commerce are found to have established OR/MS groups ¥5 partially

due to thé competitive nature of the sectors invﬁive . Once an
OR/MS group waé established by one . company in a particular sector
it was inevitable tHat other members of the se.tor wduld be FDrCeﬁ
to follow the example. The fact that all .e cnhpanies tdncerned
~are subsidiaries of multinational curpurafiuﬁs uith Fo:mal DR/MS .

- groups made Top Management Support more eésily obtained.
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Formal OR/MS groups, as well as OR/MS activities, are
often generated as a result of the visit of overseas csnsultants
to South Africa for specific projects. Although few international
consulting firms have permanent ufFicss in this country, a number
(such as Arthur D.Little and McKinsey) haveicsmpieted ma jor OR/MS
assigsments here during ths‘lsst ten years;. Permanent DR/MS
activities haysvsften beeﬁ established as a result of thess assign-

ments staffed by local personnel.

Tﬁeurstically it is feasible for both 1Dcsl-srganizatisns,
as well as lucal'subsidiaries of international csrpsrafinns, to |
empluy intsrnatiunai conssltants.‘ in prastics it is_msre likely
that thsse Fifms quld be emplsysd by the subsidiaries rather than
the locally controlled businesses. Thefe are thrss reassns Fsr
this. The first tms relate specifically to the'use of managementv
csnsulfants and the third relates more to the attitudesvsf manage-
ment in'multinatisnsl corportions. The visit of cshsuitants to
South Africa is often as a result of an overall programme conceived
'and cs—ufdinaﬁed from abroad, the local subsidiary is'mefely
informed thsf cnnsulianfs'are.being smplsyed. It is also easier
for local subsidiaries to obtain information regarding specialized
_DR/MQ ssnssltshts than it is for local csmpsniss with no sverssas

suntscts.

Fimally, it is inevitable that Top Management'uf local
subsidiaries of multinational corporations will be more favour-
ably disposed towards innovative activities than their local -

counterparts. Innovations such as Msnagement Consultants, GR/Ms;



199.

EDP etc. will be fér more familiar to these individuals than they
would be to managers who have only experienced local situations.
This is mainly due to.the continual movement of Top Management
in multinational corporations which makes them more aware of
develdpments in mahagementvpréctice, less apprehensive of tﬁe

consequences of change, and more change orientated.

" CONCLUSION

Top Management support for OR/MS has been found to

significantly influence the successful diffusion of Mahagement

Science in American Business. It appears to be one of the most

important criteria in-the OR/MS diffusion pfoceés. In the con-
text of Authority-Innovation Decision Situations pr Management

support can be broken into two distinct phases.

The first phase relates to thé decision by management
to offiéially sanction the formal introduction of DR/MS activity
in an organization. Here Top Management as a grbup are_actihg'
collectively as a Change Agent. This decision Constitptes
the action by whiﬁh OR/MS activity moves from the Pre-Birth to
Intfnﬁuctory Stages"of the Life Cycle. At this pointATDp N
Management requires that individuals in the organization aﬂopt :

the OR/MS activity.

The second phase of Tap Management suppart descfibes
the persistent attempts to ensure that OR/MS is'permanently:

adgpted by individuals at all levels within the organization and

Y
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and becomes a‘permanent part of the organization structure. This
phase is an action phase as it'invelves counselling, sponsorship
and the provision of financial and personnel backup to establish
the new activity. During this phase OR/MS moves from the
Introductory Stage of the Life Cycle to the Transitienalver
Maturity Stages;. Teis phase hes already been described in some

detail in Chapter 4 of this thesis.

Varieus‘Factors have beenifound to influence Tee
Management spppert_Fer.Inanative activity during_fhe first of
Decision-Making phase of the Authority-Innovation Decisien process.
A composite list eF these Facte:s is presented in this chapter.
The.meigﬁted eFFeet of each factor in a particular couhtfy.is,
dependent upon the nature of the innovation and prevailing'ecene—
mic and social conditions in that country. .In Drderltu establish
the impertance of the various factors as‘Far as the introduction.
of DR/MS.in SuutthFricaﬁ business is concerned, it is necessary
to assess the state of Ménagement Auarehess, OR/MS educétiuh,e
EDP expertise etc. . On the basis of this Technicai Sceharie.it
is possible to deciee which are'fhe critical Inhibiting and
Facilitatinglfacters which influence Tep Menagement,suppert for

OR/MS activityfin”South Africa at present.
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Inhibiting Factors

) l .

Management Style

Traditional Management

The last ten years (1965-1975) have seen the beginning of
a'changexto ﬁrofessiunally trained manaQErs uith‘modern
nnfms. -The‘rapidbgruuth of business, and the émergenbe

of conglomerates has forced owner-managers to hire pro-

fessional managers and to hecome more professional them- -

selves. The conservative status-quo manager with nan-
proFessioﬁal training hés-had to adapt hisychénged environ-
ment to survive. Many'ménagers have attended Manégement
Training programmes locally or abroad. They héve come
into increasiné contact uith professional trainéd managers
andbménagemenf spéCialists. Théy aré heginning to be

aware of the possible benefits. of OR/MS.

Non-Professional Management

" Managers with non-quantitative backgrounds or with an

inadedﬁate understanding‘of new management techniques

have become aware of the potential'bf iﬁndvative activi%
tiés-such as bF and OR/M5.  They have'béen fDrcéd to be
horerreceptive tnmafds modern managemént‘techniques,”and
their attitudes towards business graduates haVE'ﬁhanged
dramatically during the past ten yearé;_  The antagunistiﬁ
managgrS-uF the 19655197D-period have becqﬁe far more
receptive to tHe ideas and Dbje;tives of MBA's:during

l97l-l97h; " Dné of the most significant Signs.pfithis
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change have been a marked reduction in the job mobility

exhibited by the early MBA's.

2. Business Environment
The numbér of Relatively Small Firms has decreased during:
the past tenvyeérs. Rapid tufnovgr,‘grouth and a téndehcy -
to grom by acguisition has changed the profile bF South |
_African businésé. - Although business has remaihed stable
and pfofitable, an acute shortagé of Skilled,labﬁur éﬁd
rapid inflatidn has taxed éxisting management'skills,_and
Hés Fdrcedvmanagehent to recruit professional managérs.
deal firms are still too small (tﬁrnovér'less thaﬁ R320 m.
annually) to justify Formal'DR/MS groupé, énd many_UR/MS‘v

activities exist without being‘recugnised as such.

Facilitating Factors

- The effect of Government Involvement in Economiﬁkplahning
has ndt been as marked as the.indirect eFFect‘of the use of OR/MS
activities by the Government. Planning groups in ISEDR,(the'SAR
and H have been responsible for much bF'the innovative work done

in the Republic dufing-the last five years.

The influence of industrial nations with local subsidiaries
(especially the USA) has been Significént. The majority of recog--
nised DR:groups in S0uth African industry éxist in.cpmbahies MHich
are able to draw expertise.From abroad. Managémeht»ih these
compénies is probably more supportive tbmards innovatidn due £o

their international experience.
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The influence eF Feteign consultants has perhaps not been
a significant Facilitating factor.  However some OR/MS activities
have been'established in local firms .by enmpaniee such as- Arthur
D. Little and McKineey. Generally the impact of faoreign consul-
tants is more marked in subsidiaries of internatienal'Firme which

are already orientated towards innovation. . s

i

Probably the most important facilitating factgr during the
last ten years has heen the increasing number of young men trained
in modern management (rather than OR/MS) techniquesk Assimilation
of these individuals has meant that‘Top Management has had to become
more receptive to new ideas and new technigues. This assimilation
proeees hae been Facilitated by'the greater expesufe of established
management to innovation through seminars and jeurnals; fhie
change can be observed in the inereasedrattendanee at tbp'lEvel
_management-prngtammes andvthe increased membership of bodies

such as the Computer Society, the Organization and. Methods Sneiety,

the Institute of Personnel Management.

Cempetitive activity in the area of EDP has had a signi-
ficant effect en‘the development‘ef systens and the improvement
of aeeeunting’and financial controls. Heuever the adnptien'efv
OR/MS by Cnmpetition dees netvseem to be a significant Faeilitating
factor. This may be due to the secrecy that eurrnunds the develop-
ment DF.DR/MS techniques in the South African environment. Much . -
of the uerk'being done is not publieized'in any uay; and as a

result does not reach the ears of Top Management.
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The intrnduction of computers which has been accelerated
dramatically dnring the past five years has made Management
particularly receptive to innovation. The growing use of com-
puters to carry out OR/MS applications such. as Modelling and
Forecasting could increase the number Df Fnrmal OR/MS actiVitiea
invthe next five years:ann'increase tnévdénand for UR/MS.éXneptisef
This trend is emphasized.by increased comnetitinn and‘tne innréased‘
éize of firms which has made problems of nanagémént and-denisinn |
making far more acute than they were previously. The reduced
prafitability Df.conpanies, infiatiun, and a shortage of ékilled_

clerical labonr can only emphasize the need for more sophisticated

planning technidues and improved information systemé.

The final factor which relates to the prestige attached
to.the use of new techniques no longer appears'to be significént
in the South African environment. Whilst it is‘trné that many

nf the computers installed during 1955-1965 were as a result'nfj

prestige caonsideration, the_incfeaséd prufeséiunalism of Sguth

African managers is rapidly reducing the‘cnnSideratinns nF prestiges

It is possible to conclude that the,periud 1965 to 1975
has seen.the_beginning df.the decline of many nf fhe Factnrs thét
have inhibited Top Management support for OR/MS activity in Soutn
Africa in the’past. | At the same time the majority of tng factors
thétlfavnur Top Management support have emErged; 'Although managérs
with Traditional nnrms'stillvexist; the influence of factors.éuch
aé the'current}écunumic»climate, the increasen'numbér of - trained |

managers, and thé'imprnved effectiveness of computers will prndnce
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an enQianment with increésed fup'Management support For.UR/MS
activities. vAs g result there.will be a greater demand faor

OR/MS analysts and a greater application of OR/MS techniques.
Imevitably this will result in an increase in the number of formal

OR/MS groups in South Africa.
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CHAPTER 7

A MODEL OF THE DIFFUSION OF OR/MS

IN SOUTH AFRICAN BUSINESS_

It is now possible to propose a preliminary model of
‘the diffusiaon process of OR/MS activity in South Africa on the
basis of material presented in previous chapters of this thesis.
The madel includes factors which have been found to influence the .
diffusion of OR/MS in countries involved in the "Diffusion of
BR/M5" project. It is hypothesised that in South Africa the
diffuagggfgg_gﬂlﬂggfﬁinus a distinct two stage process.  The
Primary Diffusion Process correspands to the invoIvement of Top
Management prior to the Authority-Innovation Decision stage.
The Secondary Diffusion Process deals with the diffusion of OR/MS
throughout the organization once the Authority-Innovation Decision
“has been taken. :

The field studies which are reported in a subsequent
chapter are used to examine the relative importance of various
internal and environmental factors which are believed to influence
-the Primary and Secondary Diffusion Processes. The factors are
‘identified in this chapter and are categarised either as '
"controlling" or "assisting" depending upon their anticipated
level of importance. These cateqories are based upaon the
demonstrated importance of the various factors in American and
International studies weighted by considerations relating to the
local enviranment.
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AUTHORITY-INNGVATION DECISION PROCESSES AND

THE OR/MS LIFE CYCLE |

This thesis-isbcancerned with the mahnér in which an
innovatiaon, DR/MS éctivity, is likely to difFuse_infD a-Soﬁth
African business. It Qill be recalled that Diffusion describes
the prucessvby which an individual.(ur group) decides tavadupt or
reject an innuvatidn d@fter passing through stages of Awareness,
Interest, Evaluatian‘énd Trial. The diffusion of OR/MS into é
husiness is an example of a particularly Complex difFuSiﬁn process

nufmally referred to as Authurityélhnuvatiun Decision Diffusion.

Aﬁthurity;lnnovation processes are charactefised'by_a
decision on the parf'of’thé Top Manaéement of an drgahization to
adopt an innovatibn. Once this decision hés been faken;~sUbdrdi-_
.néte pErSDnnei in thévorganization»are forced to use the'innovatiun.
Althuugh subordinat25 may.aﬁpear to adopt the innovatiﬁn as ordered,
their attitude may diéguise a fundamental ;ejection. " The relations
between an OR/MS groﬁp and the remainder dF an organisation are
traditiunally of such a nature that it is pussible.Fdr subofdinates
in the Drganizatidn to destroy the group whilst appeérihg to act in

accordance with Top Management instructions.

It is hypofhesised that Authnrify—lnnuuation“Decisioh'”

processes are in fact two diFFusiEp“prucesses superimposed upon

one another. Thwm ‘one in which Top Management

passés through the stages of Awareness, Inte;gﬁi,_anﬂkEvaluatiun;

———

Auareness may Dcéurias a result of informal OR/MS éctivity within

the organization or as a result of environmental influences. The
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Primary Process may end if Management decides to reject DR/MS.

In this case there is no Secondary Process.

The Secmn;;;;fayncess begins as soon as Top Management

orders a Tri - Prior to this the entire Diffusion
process Has centered around the attitude of Top Management towards
UR/MS.. Rs soon as thé_T:ial starts certain subordinates involved
“in the Trial.gu through the phases af Awareness? Interest, and
EValuatiDn;‘ They may decide to genuiﬁely addbt»UR/MS in which
case the Trial has a better chance aof SuCcéss-than'it has if
'subDrdinates_feject OR/MS. Aﬁart from the attitudes of subordi-

nafes there are a large number of Dthér factors which will contri-

bute to thé.successkor failure of the Trial.

The Sécnndary_PrDcess cén therefare end in a number of
| ways. If the Trial islé failure Top Managemeht may reject Gﬁ/MS
EHtirely; ~In this case the Secunﬁary Prucesé is complete and
suburdiﬁafes'ih the ofganization'mill not be ihvolved in any
further OR/MS activities. Top Management mayvmrderva further
Trial if_thé first is a failure, and the Secondary Process mill

continue..

If the Trial is a success Top Management méy make the
Authmrity;lnnﬁvatinn Decision to édmpt OR/MS and to introduce it
Fufmally_intﬁ the organizatian. .Subqrdinéfes are now requiréd tp
adopt UR/MS as a-permanént facet of the company. = Over a period of
time an increasing number of subordinates in the organization will

DE.EXDDSEG to DR/MS activities. As a result of the exposure they
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will paSs from Awareneés‘to Trial followed by genﬁine Adoption or
Rejection, which may be disgquised or obvious. It is often
necessary for subordinatES'to feign aduptidn until circumstances
cause Top Ménagement‘tu discontinue their adoption of OR/MS.
Discontinuatiaon ié qnly likely to occur if the OR/MS group carries

out a number of unsuccessful projects.

The Secondary Process can therefore be completed in two
additional ways. A series of successful DR/MS projects may
.inFluence SUDQrdinétes to adopt OR/MS, and the OR/MS activity will

then be genﬁinely adopted by all levels within the organization. -

Alternativély, Cuntinued failure may eventualiy force Top
Management’to Changevits attitude and discontinue the innovation.)

"In both cases the Secdndary Process is cbmpleﬁe;“,

Primary and Secondary Process and the

OR/MS Life Cycle

.The_DR/MS Life Cycle proposed by.Raanr_and Rubenstein
-can. be aligned with fhe Pfimary and Secohdary Process based Dh-the
di%Fusiun model of Rogers and Shoemaker. ThE'DR/MS Life Eycle;
.mhich was‘discussed in Chapter &4, BDnSiStS»DF‘FdUP ﬁhases - Pre-
birth,.intrdductdry, Transitional, and'Méturity. .Any of the four

phases can be followed by Death which is the final phase.

‘The Primary Process in Authority-Innovation Decisians
on DiFFusion corresponds to the Prebirth Phase of the Life Cycle.
Rejection, i.e. Death, will be as a result of Top Management's

decisiun_nut to.put the innovation to test and the OR/MS activity
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mill nut'prﬁceed.tq the Introductory Phase. The Primary Process
will be>cumplete at this point. The_SeCunaary Procesé begins as
soon as Top Management decides.tu run_é Trial on DOR/MS and_starts
to allocate resources to fhe activity,_i.g. the Introductory Phase.
Discussiaen in'chaptér'4 iﬁdicated that iF'the‘Trial'ﬁeriud in the
Intruductufy Phase is successful, OR/MS will move to the Transi-
tional and?Maturity Phases of the Life Cycle. The Secondary
Pru;ess ié-;umplete in the;Maturity Phése.b It.must-b8~rememhered
that the Life Cycle can be terminated by Death even in the Maturity
Phase and consequently 0OR/MS can be rejeétéd_even thuﬁgh the.
Secﬁndary Process is complete. Thg chances of this.happehing are
slight. If thé OR/MS activity is uhsubcessful in the Trial pefipd
it méy be rejected by Tup Management and will enter the Death Phase.
: Iﬁ this éase; the Deéth‘PhasevDF the Lifé Eybie répresents the end

of the Secohdéry Process.

The/ﬁgjz;;ikfucess of Authority—Innovatiun Decisions an

OR/MS is theréggggzdéacernégfgi§3~tns attitudes of Top Management

K .
tuwﬁrd innovation. The econda%y?ﬁgocess is more concerned with

the factors which influence 5 success. In a highly industria-

lized society with advénced technology, such as the US, Top Manage-
ment is regularly exposed to innovation. This will be especially
'true in any company appearing in the Fortune 500 listing; as was
tﬁe case with the majority of companies in the Northwestern sample.
In this tyﬁe of company the problems invulvedbin the Secondary

‘ Pfucess must_Far outweight the problems of thevPrimary Process.
Earlier chapters have shown that Top Management Auarenéss and

Suppdrt for OR/MS in America has increased significantly during
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the'last ten yeara; As a result American studies of OR/MS
diffusion have tended to concentrate on those factors which
influence OR/MS success - i.e. ance OR/MS has been adopted by

Top Management and the Secondary Process has started.

In cauntries outside the USIand particularly in less
industrialized countries, Top Management is less exposed to
Innovation. The Primary Praceas in Authority-Innovation
Decisiane millbeeume increasingly important mhe:e the Norms of
Tap-Mahageheat are more Traditianal.‘ Aa a result the Primary
Process tends ta become the ruling pracess ia OR/MS diffusion
situatians as Top Management's exposure to inhuVatiDn decreases.
The prohablllty GF REJECtan during the Prlmary Praceaa will

increase. In South Africa it ¥é/;%ff:;;1\ép produce a diffusion

model which adequately streaaes t ance- DF the Primary

Process. .
————

The Factura which have been Fnund ta 1nFluence Tap
Management s attitude towards Innavatlun were described in
Ehapter 6.» ‘A number of these factors are believed to play
a part in thevPrimary Process in. South Africa. Some may be of
miha: iapurfanee'ahilat others will be fundamental to the diffusion

of OR/MS.

' The Secondary Process of OR/MS diffusion is controlled
by the factefs influencing OR/MS success. These have been examined '
'in‘earlier'ahaptera and will be discussed again in this chapter.

Top Mahagement Support for OR/MS has been found to be one of the
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most important factors in_thevSécundary Process. This is also

influenced‘by the attitudes of Top Management towards OR/MS.

A paradigm shuming thevinterrelationsﬁip Df.thE DR/MS
Life-Cycle, the Aufhority-lnnuﬁation Decision situations, and the
Primary and Secondafy hrocgsées'is shown in Figure'S.‘ Note that
alfhough sﬁbordinates in an organization can rejecf GR/MS,‘cqmplete
Rejection (Death) Can 0n1y DCCUTVthrDUQh a.Top Management decisibn
ta.discontinue‘DR/MS. Therefore tthparadigm shows that the LiFe
-Cycle is controlled by the Top Managemenf portion of the'Authority}
Innovation Decision. Access.to the Life Eycle.thruugh the sub- |
urdihafe purtioﬁ of the Authority-Innovation Decision can anly be

via the Top Management Portion.

In conclusion, it'is hyﬁﬁthesised-that in less highly
industrializedycdﬁntries like South Africa, DR/MS Authurity—
Innovation Déciéinn situations tend to become distinct two stage
pro;eséeé. The Primary Process is dependent on thﬁse factors
influencing the attitudes of Top Management towards OR/MS, and the

Secondary Process involves factors which influence the success of

OR/MS.
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THE AUTHORITY-INNDVATION DECISION MODEL OF ROGERS AND SHOEMAKER AND THE OR/MS LIFE CYCLE MODEL GF RADNOR ET AL
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'THE PRIMARY PROCESS - RECEPTIVITY OF TOP MANAGEMENT

The Primary Process of an OR/MS Authority-Innovation
- Decision situation must be considered in terms of the Four
- fundamental stages of Innovation Diffusion.  These were discussed

in detail in Chapter 1.

- Awareness - the individual learns about a new idea

but has no information concerning it

Interest , - - the individual becomes interested and

seeks information '
Evaluation - the individual decides whether or not to

try the innovation

It is clear that the three phases Awareness, Interest,

Evaluation are critical to the entire concept of Ruthority-

Innovation Decisions.  For example, if. Top Managepent hears about

OR/MS but is not sufficiently attracted by it A0 proceed to the
Interést_ahd Evaluation Phaseé the Prima Frocesé and the.DR/MS
Life Cycle end abruptly. The threg”phases are very much dependent
| upbn‘the attitude of Top ManagemEnt towards Innovation - the

Receptiyity of Top Management. This is a composite term used tq

incorporate the concepts of Awareness, Interest and Evaluation.

Awareness may arise as a result of environmental caonditians,
an Externaliy Induced Process. Hhmever, if there is an informal
OR/MS activity already within the organization; Awareness may arise

either as a result of an Internal Evolutionary Process or hoth.



- 217.

It is hypothesised that the Primary Ppdcess of Authority-

Innovation Decision‘situatinns is controlle; by the Receptivity of
Top Management towards innovation, and #5 therefore influenced by

those factors which affect Top Management Receptivity for innovation.

The material presented in previous Chapters,has indicated
that Receptivity of Top Management towards OR/MS is positively

associated with the following factors:

ProF9551onally trained Management with Mudern Norms

. Top Management exposure to OR/MS thruugh overseas
visits, seminars, journals

.. Inf1uence of Internatiunal parent companies
(éspecially us) |

. Influence of Managemeﬁt graduates trained in OR/MS .

. Influence of International Managéhenf Eonsultantsv

. >Increasing Competition

- Use of OR/MS by Competition

- Reduced profit, shrinking_mafgins; increased
. capital cnsts |
. Avallablllty of EDP expertise ulth DR/MS experlence'
. - Increased size of operation, turnover, product
line etc. |

. Gnvernment Involvement in Econumlc Plannlng

" The interaction of these factors in.a particular organi-.

zation will result in the development of a Top Management character.

One of the traits of this character will be its attitude towards
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OR/MS, which has been identified as Receptivity for OR/MS.  The
inFIuencE of each factor in terms of its contribution towards

-Receptivity is disbussed below.

In the cbntext of South Africa several factors are.
believed to_bé'more impurtant than Dthers. These Factnrs.are
identified aé “Cnntrnliing" és they tend to deFine the overall
Receptivity towards OR/MS.  The femaining factors are identified
as "A551st1ng".’ They are nDt Critiﬁai in eétablishing a positive

Recept1v1ty for OR/MS but they ulll 1mpruve it.-

It is hypothesised that in South Africa there are

Controlling factors:

-%;__—\f\“"‘\\<\___,,

1. Influencé of Internal Parent Companies or

Assnciateé (especially US)

This FactnEJyé/?:;;;;eT£§;>1n determlnlng the Recept1v1ty

of Top Management for OR/MS. Local subsidiaries af Inter—

natinnal}Companies are often set up as mirrnr images of the
parent‘br associate. As a result OR/MS and DP/MIS groups
arE'élready integrated into the Drganizatinn structure.

Statutnry reports involving Furecasting; budgetting, etc.

(i ‘
implicitly demand the use of OR/MS techniques.  OR/MS

expertise is genérally fairly easily accessible from the

parent or associate.

2. Prnfessinnally Trained Top Managers with Modern Norms

This type of individual has anly stariéd'tb reach the ranks
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of Top Management in South Africa during the last ten years.
However the efFect upon local business has-been'significant;
Cumpanies have-started formal recruiting prngrammes'qu

managehént specialists, énd depaftmenfs éuch as LRP, DR/MS,

DP/MIS have been formed.

3. Availability of EDP Expertise with OR/MS Experience

Although Controliing factors 1 or 2 are critical in creating
a ReceptiVe-attitudebtomards.DR/MS it is essential that
effective EDP support‘is forthcoming. The aﬁailability of
this support often indicétes a commitment to systéms develob—
ment and én'established data bank. It may indicate that - |
management islmofe Receptivé to innovation as a rEsUlt‘OF
experiences gained during cumputerizétiun. -.EQen more
important is the fact that the exposure of Top Managemenf to
DP personhel mith'DR/MS experience will generate'an awareness
of thébpossibleibenefité resulting from the implementation of
packaged OR/MS fechniques_sqchAas CPM, LP, and InQentory

Management.

In the Sputh Afric enuinnnment.EéCtur 1 very aften

implies that Fécturs 2 and 3 will be present. :Homever; there will

be locél companies Qithout international cunnéctions in which oniy
Factors‘2 and>3 exist. ' The presehce of at least one of these
AFécfdrs; and preferably all three, is requifeﬁ tD creaté'an
environment in which OR/MS activities millfbe'févDurably received
by management. _ It:is hypothesised that'DR/MS is unlikely tao

proceed past the Prebirth Stage of the Life Cycle in the absence
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of the three factaors. In this envirgnment the Primary ﬁfocess
may‘énd with the rejection of OR/MS hy Top Management. - The
actual level of ReceptiVity towards OR/MS is dependentrupoﬁ the
:elative weight of all three factors in.any company. ”.At least
one must be_preéent if the OR/MS diffusion process is to proceed

to the Introductory Phase of the Life Cycle}

The pther factors are believed to increése Top Management
Reaeptivity fur-DR/MS. These factors are often dependent updh the

Controlling fact: discussed previously and as 'a result are

described a and not Controlling.

1. | Top Management Exposure to OR/MS Thruﬁgh Overseas

Visits, Seminars, Journals
' ThiS’expuéure is likély to be greater .in the case of indivi-
‘duals working in local subsidiaries of international groups,

or individuals with modern norms and professional training.

2. Influence of Internatinnal Management Consultants

International consultants are more likely to be retained by
local companies with International connections, as very few

have local representation.

3.  Influence of Management Graduates Trained in OR/MS

In South Africa at this point in time there appear to be
two groups of organizations - those that employ management
graduates and those that do not. It is_impossible to

Vcategorise these two groups in terms of differing norms.



221.

3 However graduatés do seem to be attracted to those firms

~in which previous management graduates have hbeen successful,

i.e. those firms with Professional Top Managers with modern

norms.

Use of UR/MS by Competition

vGenerally the applicatinn of OR/MS is a closely guarded

secret in South Africa and details of applications are not
readily available. As a result this Assisting factor is

not of great significance. - While it is tfue that groups of

'cnmpénies_subh as the7oil companies, mining houses, banks
etc. do have formal DR/MS activities this is due more to

their international activity than local cdmpétitinn.

Increased Competition, and

»Réduced.ProfitL Shrinking Margins, Increased

Capital Costs

These conditions might force a local organization into DR/MS

to control Working Capital or Cash Utilization.

Increased 5ize of Operation, Turhover, Product Line

It_has been observed that there is a positive relationship
between company size and formal OR/MS. However this

relationship Dnly appears to operate above an annual turn-

“over of B400 million. In South Africa this is not a

consideration. . However it is possible that rapid growth

might lead. Top Management of local cumpanies-to‘séek_
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“Quantitative tools to improve control. The chances of this
happening would probably be related to the présence ar

absence of the three Controlling factors.

8. Government Involvement in Economic Planning

Althnughlﬁany_state Contfnlled institutions ih South Africa
have formal DR/MS‘groﬁps and actively,empiay a number of‘
recugnisedvDR/MS technigues tﬁis does not influence the Top
Management of ‘local South African buSiness.to any greét

éxtent. In América, Forvexample, tenders for government

s

projects have to be submitted together with a CPM/PERT

Network. This is not the case in South Africa.

'In conclusion it is hypothesised that there appear to

be thrée-Confrollingvfactors and eight ASSisting factprs which

will pdsitivelyfaffect thé‘Receﬁtivity of Top Managgment towards
OR/MS during the Primary Process of Authority-Inng ation Decision
situatidﬁs,( Réceptivity is a composite .term uh'éh encompasses
the tﬁréé initial phéses of all innovation dec‘=ions -~ Awareness,

ing factors are aof

Interest, and Evaluation. The three Control

particulaf imhortante. They are:

+ The inFluéﬁce of International arént'tampanies/ﬂssoti
(esﬁécially.US)

. The Presence of Professiona ly Tréined Top Managers
- with Modern Norms _ ’

- The Availability of EDP Bupport with OR/MS

expertise



223,

If- ‘any one or more of these factors are pr sent in a
ldcal'bu51ness there is a ehance that OR/MS mlll establlshed
on a Trial basis in thaf company. This correspbnds to a move-
ment from the Prebirtn to intreddctdry Phases /of the OR/MS Life
Cycle. If none of theee Controlling factops are present, Tap
Management df the company dill not be Rec tive to DR/MSvand
OR/MS may not. reach the Introductory Phase of the Life Cycle.
In the context of Adthdrity—lnndvatie Deeisidn situations this
means that Top Management will not Yake the deeiaidn to addpt

not be followed by the.

OR/MS and the Primary Process wil

- Secondary Process.

The Relatienship Between'Systems.Development

and Management Reeept1v1t1

The Prlmary PPDCEqS of DR/MS Authdrlty Inndvatldn
Decision 51tuat10ns is dependent upon the Recept1v1ty of Top

'Management.tdwards innovation in general and OR/MS in particular.

In addition to OR/MS, it is hypothesised that a relation- #\

ship exists betmeen Receptivity and Systems Dedeldpment, and that

aKEUmpany with a low Information Systems Rating (ISR) will have a

Top Managementvteam that is Fundamentally_nen-ReCeptive towards

~inngvation. - The hypothesis can be extended to 1nd1v1dual
divisions of an organlzatldn. Fdr example,'a company with a low
gverall ISR and a high ISR for LOCIS sub-system wlll have Ldglstlcs

Top Management who are more favourahbly diapdsed towards OR/MS than |
the remaining managers in the company.- . ' '-kK€7 .
T o &J/N | Q )( ‘
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If this hypofheéis is considered in terms af the Factérs
Gnnfrnlling the Receptivity of Top Manégement the justification for
the relatihnéhip.can'be exblained. Local subsidiaries of-

~Internaticnal Corporations are :equired t0 have well developed and
erfectivevrepof?ing and cuntrqi systems. ‘ Companies with

. Professiohally'trained'Top Managemént mill build up'fheir infor-
_matiun systemsvéh provide these managers mith-meaningful and timeiy_
‘inforhation} _An effective computer instailatinn will make-it
eaéier for these information systems tﬁ be>dévelnped ahd implé—
mEnted; , Bénerally, tﬁe overall ISB'é of these CDmpaniES-mill

be high.

In an organization'mﬁich does not exhibit any of the
three Controlling factors fﬁe situation is different. | Decision .
making.will have to be noh-programmed and based‘upon'each
ménager!s interpretafion of a.sifuation and his busihess aqﬁmen.
Fihéncial controls will be maintainéd using simplé ru1es of thumb.
Typically these Eompanies_mili have low Uvérail ISRiskand will not

be Receptive to'ihnuvatibn such as UR/MS and Systems Development.

This relationship between OR/MS, Systems Development and

———

Receptivityvis ihterésting in the Prihary Process, but is critical

in the Secondary Procéss‘as Systems Development is an- important

factor influencing OR /MS success.

- An inFDrmation Systems Rating was developed in Chapter 5
of this,thesis. - This is used in the field studies ta evaluate the

level of syétemé dévelopment in each of the ten‘cDMpahies concerned.
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OR/MS SUCCESS IN THE SECONDARY PROCESS

The Secondary Pcoceas aof Authority-Innovation Decision
situations for DR/MS has been taken to commence as soon as Top
Management orders a trial of OR/MS. This corresponds to the
Introductory Phase of the Life Cycle. The success of the Trial
takes the DR/MS ‘activity from the Introductory to the Transitional
Phase oF the Cycle. The Secondary Process is completed when the
subord1nate levels oF the organization genuinely adopt the
activity, or'when contlnued.fallure of OR/MS proJectS'causes lopl
Management to diacontinue their‘original adoption of the:actitity.
At this po1nt the Life Eycle entera the Death Phase and the - |

Secondary Process is complete.

The first stage in the Secondary Process is the‘Trial‘
- phase. A'SOCcessFol Trial or Trials will lead to adoption by
- Top Management FaildfeIMill cause Top Management rejection..

From the outset the Secondary Process is dependent upon the

success,of the DR/MS activity. The adoptlon of DR/MS by suh—
ordinates is governed:by the observed success of OR/MS .in auccess¥
‘ioe pfojectaf ; Although Top Management are pefceived to Adopt
OR/MS after the Introductary Phase of the Life Cycle, the actual
leoel‘of Top'Management suppart increases as the OR/MS activity

) achleves gceater aucceas; Therefore in the Secondafy Process«gf
DR/MS diffusion it is_hypotheaised that auccesa.is the critlcal
factor in determining-whethec the Life Cycle enters the Death or

Maturity Phasea.
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N A numper‘oF_Factors which are believed to inFluenceT '
OR/MS Success in South Africa are listed below. The list is (/Q
based mainly.upon findings in the US and Europe, putﬁalso includes
"Systems‘Development" which appears‘to.be'of particular importance

locally.

b-v:The Level of Top Management Support
.« The Level and- Nature of Sponsorship (Part1c1pat1ve,
Authorltatlve) | _
| .-_'The Nature and Eompetence of DR/MS Personnel
. The Relevance and Success of Selected Projectsri'
. 'The Availabllity of Computer Support ‘. ﬁ
. The Level of Systems Development w1th1n the
Organizatlon .
sf-The Formallzation oF L1alson and Dperatlng
. Procedures H

. The Level oF Cllent Recept1v1ty

L. The InFluence and Reputatlon of the OR/MS Group -

It is hypothesised that only Four of these fac _ N B@Af%
Assist )in @M -

.he achievement oF succeTs.: The-Controlling factors are‘asf’

control OR/MS success 1n South AFrica, ‘the remainde

_Follows:

1. ‘Level oF Top Management -Suppbrt
"gThe greater Top Management support the greaterlthe chances
| oF success.-, Top Management support 1s very much dependent
'upon Recept1v1ty | Support may'take the Form of sponsurshlp

where Top Management acts as a client'of'the‘DR/MS activity
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‘or.alternatively Top Management may force other départments

to use the OR/MS group by requesting specific répurts and
information which cénnut be supplied without the assistance
of the group. Suphurt is also related to the effort to
which Top Management goes to ensure that the OR/MS group has
the optimum organization location. The allocation of
adequate resources by Top Management goes a long way to

énsuring the sustained success of the OR/MS group.

Level and Nature of Sponsorship

The greater the degree of sponsorship, the greater the
success. Participative sponsurship is more likely to ensure

that the OR/MS activity achieves the Maturity Stage of the

Life Cycle than is the case with Authoritative sponsorship.

. The Authuritativé approach will achieve success more rapidiy,

but the DR/MS'activity may not be genuinely adopted by sub-
ordinates within the organization. Once the sponsor leaves

the position he has occupied, the rejection of the activity

by subordinates may be suFFicieht'to force Top Management'tol

disband the activity.

Level of Systems Development uithin the Organization
The higher the ISR of the hrganizatiun the more subcessful |
the OR/MS activity is likely to be. OR/MS activities

classically encounter problems in data,cabtufe'ahd the

‘identification of data sources. ' These decrease as formal .

systems development increases.
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4. Accessibility of Computer Support

It is ﬁut-essential for Computer support to be available
within the orgénizatiun, provided thét the OR/MS activity
does have easy accesé to an effective Computer inétaliatinn.
This may be'thfough the use of a specialised Bureau or

through the use of Timé Sharing systems.

It is hypothesised that fhe four factoré are fdndamental
to the success of OR/MS projects in SDufh African mpanies.b
Unless OR/MS activitiES'are supported by Tup Map#gement, sponsorvd,
_and'carried nqt with adequate EDP sﬁpport i companies with Faif y
well developed information systems they #re unlikely to be
‘bsuccessful. The absence of one or more Controlling Factors:
Could.resﬁltvih a discahtinuatio of DR/MS activity during the.
,Sebdndary‘Prbcéss-dUE'fo.the 4ilure of OR/MS prOjécts.

~ The Assisting factors, élthnugh important, are not
-ﬁritical to succeés;_; fhey will enhanée‘succéss but are genérally
associated with aone Qr more of the Controlling factors. Some |

factors may be more important than the others.-

CONCLUSIQN
The diffusion of OR/MS in a South African business is
an example of an Authority—lnnoVatiun Decision situation. It is
hypothesised that these decisions on OR/MS consist of two diffusipn

brocesses; The Primary Diffusion Process is one in which Top
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Management beedmea'amare of OR/MS and makes a decisiaon to run a
Trial to examine the merits of the inndvatidn. It edrrespdnda
to the Prebirth Phase of the Life Cycle. In an environment
such as America, where Top Management is regularly exposed to
“inndvatidn this decisidnvforms a relatively minor part of the
diffusion process. in South Africa the Primary Prdcess is
entirely dependent upon the Receptivity of Top Management for

innovation in general and OR/MS in particular.

Recept1v1ty is deflned as a cgmn081te term 1nvglv1ng the
flrst three stages of a diffusion process - AmarenESs, Interest and
Evaluation.  Awareness can be Internally or Externally Induced,
.and as a result subordinates in the organization may alrEady be
aware of DR/MS. = If management is opposed to 1nndvatlnn, 0OR/MS

will be TEJECtEd and the Primary Prneess will be Cdmplete.

| It is hypdthe81sed that in South Africa the Reeept1v1ty
: dF Top Management durlng the Primary Process is dependent upon
_three Eontrulllng Factnrs. ‘At least one of these must be present
if the dlffualdn of DR/MS is to prdeeed to the Introductory Phase

of the Llfe EyCle.,

There are eight Asaisting Faetors mhieh'mill increase

the chances of Tnp-Management'being Reeeptive tdmards OR/MS.

‘It is hypothesised that Information Systems Development
can alSD be regarded as an Innovation in-Sdhth African business.

As a result the level.dF‘Systems:DeVeldgment'mill be low in
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'Drgaﬁizatiuns invmhiﬁh:Top Management has a loQ-RECEptiQity Rating.7
The implicatiqps of this are significant as Syétéms Develupmeﬁt is
 believed to be one of the factors which control OR/MS success in the
Secundafy Process. Therefore an OR/MS group which establishes
itself in an envirunment which -is non-Receptive towards innovation
may Find subsequent success difficult to achieve due to'fhe absence

of m811 deye10ped Infarmation Systems. -

The Secondary Diffusion Process in Authbri£y—Innqvati0n
Décisiﬁn situations'begins.when Top Managément'orders a Trial of
OR/MS. | This beresponds to the Introductory Phase of the Life
Cycle. The Success,ofvthis Trial_may mean that Top Manégement will
decide to formally introdqee DR/MSYintU the company Correqunqing

. to the Transitional Phase of the Life Cycle.

There are two possible outcomes of the Secondary Progess.

Rejection of DR/MS-may occur during the Introductory nr’Tr sitional

Phases of the Life Cycle, due to the failure of the Tri in the

:Intfnductory Phase or cnntinuédfailure,in the TransifXional Phase.
Alternafively,the OR/MS activity may be higﬁly syccessful during
fhé Transitional Phase and this will reinForc_ Top Management
'adoﬁtion in‘£he Introducturvahasg. " The fe Gycle then enfers
‘the Maturity Phase. In both cases the Eecondary Diffusion
Process is’CUmﬁiete; There is still/a chance of Rejecfion and
‘Death during the Matﬁrity Phase bu: the probability is low:

The Secondary Diffusiaon Process isvﬁherefnfe very much

‘dependent upon the successes achieved during the Introductory and
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g TrénsitiunalQPhaSQSﬁdFQthévLiFe Cycle. Reééarch'has‘shdMHfthat :
succeés_is dependent upon a large number of factors and it is
hypothesised that in South Africa four factors Control the success

or failure of OR/MS projects.

There is’a\pusiﬁiﬁe relatianhip'hétween the four factors
and success,.and‘the.absence.uf é singlé Factﬁr will increase the
ﬁhanéébbf OR/MS failure and subseguent rejéctiunel ”Théré aré.a. |
Furthér FiQe.Assistihg»Factursvwhich caﬁ alsb'influenbe the chance

of Success.
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CHAPTER &8

RATIONALE AND METHODOLOGY OF

THE FIELD STUDIES

This chapter is devoted to a descrlptlon of the ratlunale
behind the selectian of the ten campanies that were examined in the
field studies. In addition it is necessary to explain the criteria
that were used to identify Top Management, guage Top Management
Receptivity to OR/MS, and quantify OR/MS success. Although the
concept of an Information Systems Rating was explalned in Chapter
5, a summary of the Rating technique is 1ncluded in thls chapter
~to complete the Frame of reference. 3



233, whixzaﬁﬁ}ﬂ*}

RATIONALE BEHIND THE SELECTION OF THE COMPANIES

INCLUDED IN THE FIELD STUDY

A hypothetical/model\of the proceeds of OR/MS diffusion

was presented in the prew thapter. In order to test the
validity of this model it was necessary to carry out a number df
in-depth analyses of OR/MS situations in local companies. The
main task was to select a suitable cross-section of companies

which would provide a meaningful data base with which to evaluate

the hypotheses that have been deveiohed.

‘In South Africa at the mument there is a great deal of
secrecy about fhé work being performed by OR/MS groups, andvit'is,
diFFicuit to obtain adequate ihfurmation about the composition,
success, and operations of a group. There are approximately forty
Furmaily established DR/MS groups in the country and unfortunately
the majority of these afe found in companies which diSplay vefy
similar characteristics. As was described in a pfevious chaﬁter
i(Ehaptef 6) fhésé cnmpanieé ténd to be subsidiaries uf internatinnal
corporations. ‘It uaé believed that the selection of a sample fraom
these cﬁmpanies élone'mould pfesént a very biasedApictﬁre of‘the
Sputh'AFfican-busineés énvironment. |

Five criteria were initially established to assist the
< :

B — e,

selection process. It was hoped that a sample based upon these
criteria would be large enough to permit meaningful.cpnclusions'tu

be drawn from the data. The criteria were as follows:



~all divisions and datajbénks; as well‘éé theféubSédﬁént

N

A
£
.

~Fach organization had to house at least one activity which

could be classified as OR/MS, based upon the definition of

OR/MS stated in Chapter 2. 'V"Activities which were perform-
ing work ufilising the newer methods of mathematical analysis
and/ar were invalved in non-routine computer system
activities,ﬁ' ‘The activities did not have to be formally

identified as OR/MS.

The companies were to be chosen across a spectrum of different
. v o . ) ] -
industries and a wide range of annual turnover, commencing

e Northwestern sampie

with a concern similar to those used i

of US companies, and endin
. —
turnover of a little more than R10 million. This is approxi-

ith a company with an annual_

| mately the lowest turnover encountered in the "Top 100 South

African companiés" listed.

The-sample,had to contain examples of success?ul and

L —— e e e o
unsuccessful OR/MS activities in order to test the hypothesis:
e —— T T =T .

of the factors influencing OR/MS success.

The companies sg{ecped,hadmgg_he willing to permit unrestrictgg>

access to the OR/MS activity, Top Management, subordinates in
—— — S

publication of the findings of the study (in a disguised form )

if necessary).

The activity had to be established for at least two years to

e

. enable meaningful observations to be made about its position
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in the Life Cycle and to test Top Management's knowledge

of its activities.

As it happened criterion (4) turned out to influence the,L,///////

T —

selection of OR/MS groups to a greater extent than the other four

~criteria. Many organizatidns with established OR/MS groups would
not allow any information to hbe puhlished about them even in a
disguised form. Firms that had experimented with OR/MS with
limited success dere generally not disposed to discuss or reveal

their misfortunes.

The Five‘criteria made the identificatidn and selectidn
of groups Féirly dif?icult. - During the study eighteen suitable
Céggg%%iyere identified and approached. Permission to darryfdut
“in-depth stddy was granted in thirteen cases and the groups con-
cerned were examined and documented. The management of thfee of
the thirteen cdmpanles‘subsequently de01ded ndt to alldw the |
_.results dF the studlee to be publlshed and. they have had to be

withdrawn. -

In the ten companies remaining ohly wo groups)could be

. thlrd group (:zAij

existed in a Production Plannlng Functldn mhlch was 1tself

regarded as formally recognised OR/MS aetivities.

Fdrmally‘recugnlsed by management. A qurth group was located
in a Merchandising d1v151dn and provided the Merdhandlslng
Director with a great deal of relevant 1nfdrmatldn. Top
Management were hardly aware of the existende af thie grdup.

' Dthervgrdups were located in EDP, Finpance, etc.
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Unfortunately it was not possible to obtain case etudies
in as wide a cress—seetieﬁ of companies as had originally been
plannee. Although the largest company in the sample had a 1973
turnever of R310 hiilion,.the majority had turnovers hetween RlD
and R20 million annually. Humever‘in-the sample of ten companies
it was pessible to achieve a reasonable blend of successful and
unsueeessf‘ul DR/MS activity. Six of the DR/MS groups
to aehleve a reasenable level of success whilst feur were V1rtually ;2
1

non-productive..

The average duration of each field Study was epproximately

fuo and one half months. During this period the writer was ahble to

~ —

observe the progress of individual OR/MS projects in detail and was
able to spend‘seme time working with the OR/MS activity in each

company. Many of the studies extended over two years. in time so

that it was p0581ble te watch the changing attltudes and atmes- ?
pheres within the eompaey.u ‘ /%al_ﬂthkd > W 2;7 UMJ7A*6L4
| 4 Ub&ﬁou 4 (01&3 /
By the tlme the tenth field sgigekhad'b ncEdEEELte L{ VLLLLA?Vf
\le%ﬁ A

twenty- Flve OR/MS projects had been evaluated and assessed.

- .
Extended discussiens on DR/MS in Suuth AFriean business had beeﬁtﬁ&L]/o

held ulth gver 51xty senior executives, and in several instances

discussiaon still centlnues. The data obtained in the Fleld
studies was so extensive that it has been necessary to confine
the description of findings only to those areas which concern the

model of OR/MS diffusian.
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T0P MANAGEMENT POSITIONS IN TWO TYPICAL

FIGURE 6

SOUTH AFRICAN. ORGANIZATION STRUCTURES

Board of Directors

Managing Director
Financial Administration | Production Director | Director
Director Director Director Product 1 Product 2
. Finance + Persannel ;‘ Materials . Marketing
. Accounting . Data Proc. « Production . Sales Force

. Secretarial . Transport . Finished Goods
(B) Managing Director
_ General,Managef
1
T T T 1 —

Personnel Financial Marketing Production Data Processing
-Manager Controller | . Manager - Manager Manager

“Led
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CLASSIFICATION OF TOP MANAGEMENT
Prior to the evaluation of the results obtained during

the field studies it is necessary to define which levels of

management are included in the term "Top Management'. There is
a considerable diFFerencevin the nomenclature relating to the
levels of Senior Management in Sputh African companies and their

American'counterparts. ~ Figure 6 depicts Tap Management levels in

two typical South African organization structures. -

Durlng the Fleld studies it was Fnund that the organlzatlan_
structures encountered were usually a blend of the two shown in
Figure 6. The_1n01dence of either structure does not appear to
depend on size, industry or other related Eriteria.. A Cumpany
mitn a aignifieant marketing prientation may rate a Managing
Director, Marketing'Directnr cuupledvuith a Financial Controller

and Production‘Manager.

The term "Top Management" has been taken to include the

gruup of 1nd1v1duals uhu report _directly to the Managlng D1rectur,

or alternatlvely through the General Manager to the Managing

—————

Dlrectnr. Dther 1nd1v1duals are only included in eltuatlnne ﬂﬁl&kﬂ&a

where they exert a partlcular degree of 1nFluence.

"Reeept1v1ty". “In all 1nstances the att1tudes and DplnanS of

The analysis of the Fleld studies repurted in the

following chapter refers to criteria such as Top Management

the membere of the Top. Management team were Dbtalned by personal

1nterv1em with the individuals concerned. In each field,study
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.thé'mémbefs'of the company who were taken to represent Taop

Management are listed in the description Uf'thevcumpany; :

TOP MANAGEMENT RECEPTIVITY TO OR/MS

It has been hyputhésised'that the.cuntrulling factor in
the Primary ﬁiFFusiun Process is‘the Récéptivity'uf Top Ménagement
to OR/M5. Receptivity haé been used to describe the thought
process that occurs prior to Tﬁp>Managemént's deciéiun to émbark‘
on a preliminary Trial of OR/MS. It invulvesvfhe Auaréness,

Interest and Evaluation stages of the Diffusian process.

The field studies describe situations in which OR/MS
activities were already established, although theip/bositions in

the Life Cycle varied from the Prebirth Phase 0 Maturity. The

Receptivity évaluation was on the basis of/Top Manégement‘s

‘ ubservéd éuafeness of and interest in &n established activity in
pértibular and change in general.” It was felt that an executive
who displayed a low Réceptivi rating towards OR/MS in these
circumstances uoﬁld be mget unlikely ta sponSor.ur support the.
activity at. any stage ©f the Life Eycle.v |

The assessment of ReceptiQity was based upon extended

discussians with éll members of Top Management,ﬁvef the period of

the field study. ‘Discussions were gesigned to evaluate the

individual's knowledge of what the OR/MS activity in the

.

organization was actually trying to do, to what extént the indivi-

dual supported the activity, and his attitude towards variogus forms

—
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of Top Manag i guth Africa cduld be classifiéd

in terms Af ane of four categurles based upon their Receptlvity

g ﬂ/‘ﬁa’m&.

v . ' v L/
' _, | .,/&,,, W
E: Enthusiastic Supporter :

These individuals do not correspond precisely to the

thards OR

classificatioh of "Innovator" which was one df the five adopter
categories proposed by Rogers and Shoemaker..‘ They ére however
extremely interested in Innovation and Receptive towards it..
They are aware of the aims and objectives of the OR/MS activity
in their urgaﬁizatiuns and ére willing to give their unquélified
support to the activity. They believe that thebintroduction of
OR/MS activity can result in significant imprbvemenﬁs in the

operation of the organization.

5: Supporter

These individuals are more critical of the implicatibns
of the attitude "OR/MS will solve all our problEms". :They tend
to believe that there are certain areas in uhich_DR/MS has aphli—
cation and wili'deféhﬂ the implementation of OR/MS repummendations
in thase‘areas. They are‘geherally in Favuur.uf the:planned and
controlled introdﬁction Df,innovatiun into their business; providéd

they can see potential benefits resulting from the Innovation.
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I: Indifferent Observer

The most mafked characteristic of this group of Top
Managers is that they do not wish to get involved in innovative
activity. .This means that they will neither support tHe innnva-
tion nor are they actively hostile. They are ggnerally unaware
of OR/MS actiyities inbthe organization, éltefnatively they are
cynical aboﬁt pgssiblé benefits resulfing from the implementétinn

of OR/MS recommendations.

H: Hostile

. These individuals are opposed to innovation and actively
attempt to déstroy innovative activify, such as OR/MS, by being
non-supportive and‘by allowing their subordinates to ignore DR/MS
recommendations. 'Tﬁe majorify.of Top Managers ﬁlassified as
‘hostile were Fully»awére of the nature bf OR/MS projects ﬁeihg
carried out iﬁ theiriorganizations, and Qent Dut_uf.their way to

ensure that they failed.

—

As the field studies will show members of the Top Manage- V///

ment team in ar organization will tend to have similar Receptivity

™~ - L
' Ratigagt_QfTﬁis may be because promotion of senior managers to Top

L mm—

Management positions will often be dependent upon the indiVidual

exhibiting the same norms as the existing members of Top Management.
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if T Man -Eme' vhaS-a uppDntfgeﬁdﬁ\sitigiiaét€E5m€ji2E}

CONTROLLING AND ASSISTING FACTORS

INFLUENCING RECEPTIVITY

The model of the Primary Diffusion Process hypdthesised
that the RedEptivity of Top ManagementvtdmardsvDR/MS was dependent
upon a number of Edntrdlllng and Aaslstlng enviraonmental and
‘1nternal factars. This hypathesis is tested in the fleld studies
and it was necessary td develop some methaod df.representing the
degree to which each of the factors was preseht'dr absent in each
of the ten studies. The'maiQ;EEEELET;EEEELjfiJﬂjE_difficultV‘ |

involved in quantifying many of the factors concerned.

In order to arrlve at some form df rating, a 51mple
cla951flcatldn was made which depended updn the resealcher S
personal dbservatldn. An attempt was made td ensure that the
ratlngs were based updn .same dbservable characterlstlcs‘td mlnlvhée :></

the chances df bias. The three ratlngs were as FullduS'

N7

P: Pronounced - c,__——»—f*’””’,’/i////

In this case the factor is definitely observable in.the

drganizatioh'td a significant degree. . The majority of charac-
teristics which have been found to be associated with this factar

are present.

‘N: Negligible

Few if any, of the characterlstlcs which are aSSDclated

mlth this factor can be observed in the drganlzatldn.
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zMiﬁlederate
_The Factdr is believed to exert some influence in viéw :
of ﬁhe fact that a limited number of the charaéteristics associated

with the factor can be observed in the organization.

On the basis of this three grade rating it is possible to
express the degree to which each of the Controlling and Assisting
factors influence Receptivity in a company. _The-characteristics

associated with each -factor are listed below.

(a) CONTROLLING

o

Company/Associate

1. Influence of International Parent R 6&§§

' Significant Characteristics:
- Subsidiary or Associate of Internatiaonal Drgénization
- REporting_Systéms based on International Specifications
- Eudgétsvset/cnntrnlled by Internatinnal Board
. DR/MS.usEd by Pareht/éssociate EDmpany

- Expétriateé seconded to local Top Management Team

2. ’PerEséionally Trained Top Management with

 Modern_Norms

Significant Characteristics:

- Majority of Top Management have degrees or
professional qualifications

- Company not family controoled
'~ Promotion from outside company ECBEptablE

-~ - Company quoted on Johannesburg Stock Exchange
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- Baard;gffDireetora are regarded as competent
~and progressive by investors

3. Availability of EDP Support with OR/MS5 Expertise

Significant Characteristics:

- DP Department has systems analysts, programmers,
etc. with OR/MS experience -

- DP Manager has experience of OR/MS

- Manufacturer (or bureau) supplying cumputer
actively supports OR/MS

- Specialised OR/MS packages commercially available

- Company uses Time Sharing Fa0111ty uhlch supports
OR /M5

(b) ASSISTING

1. Tup Management Exposure tD Innovation through

Overseas Visits, Seminars, Educatiun ~

_Significant Characteristics:
—_'An established programme for overseas visits exists
- Companyvruns regular in-company training programmes

- Company sends managers Dﬂ external training
programmes

- vCumpany Sponsars Further education

- Company actlvely encourages personnel tD underqgo
Further educatlan

2. Influence of Management Graduates Trained

-~ in OR/MS
Significant Characteristics:

- Company sponsors potential MBA, B. Bus Sc., B.S5c.
~ Comp. S., candidates ,
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‘- ‘Company runs formal recruiting at universities

- Company has a reputation for employing "bright
young men"

-~ Company employs MBA, B.Bus.S5c., Comp.S5c. graduates

-~ Company encourages promagtion of young manégers

3, Influence of International Consultants

Significant Characteristics:

-~ Company uses local consultants

- ‘Cumpany uses overseas consultants

- Consultants have been employed on OR/MS activities
. Company'Feels that consultanté ére at.times necessary

- - Consultant's recommendations are implemented

b Use of OR/MS by Competitors
Significant Characteristics:

- Extent to which competitors employ OR/MS

5. & 6. Increased Competition, Shrinking Margins,

Reduced Profits, Increased Capital Costs

Significant Characteristics:
- Market share is decreasing
e' ﬁrofits are dropping
—_:Margins>ére being‘cut

- bpmpetitiun is inc:easingv

- Financing is more difficult
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7. Increased S5ize of Operation, Turnover, Product

- Line, etc.

Significant Characteristics:

- Turnover has increased regularly during the last
five years

- Product line is increasing
- b5Sales force is expanding
- Inventories and work in process are growing

- Company has committed itself to significant future
expansion - ' o

8. Government Involvement in Economic Planning
Significaht Characteristics:
- Degree to which company is involved in projects

dealing with Government- Departments which necessi-
tate the application of OR/MS

On the basis of the characteristics it is possible tD,.
assign a rating to represent the influence of each of the eleven
~facilitating factors.’ Thé ratings for éach factor will then be
uséd tﬁ generéte.an Dyerall Réting for Eontrnlling Facilitating
factors and fﬁr Assisting Facilitating factors. "It is hyputhesised'

T
that there is a definite relationship between the observed Receptivity

of Top Management in,an_nrganizatiun and the ratings achieved far

antrolling Factors.' This hypothesis is tested in-the fDllowing

chapter.
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FACTORS INFLUENCING OR/MS SUCCESS IN THE

SECONDARY PROCESS

‘ ﬁnce an ﬁR/MS activity has been introduced into a
company during the Primary Diffusion Process itslfurthep existence
is dependent upen its success. Researshvhas'shewn that success is
dependent upon a number of factors and-it is hypothesised that
several sheule‘play~an impertanf role in the South African
environnent In efder to establish whether there is a reiatien;
ship betmeen success and these Factors, 1t is. necessary ence more
to present same quantlflable approach mthh can be used in any .

company,

The fsllewing sharacteristics are used to asseSS the'
degree eF influence of the Csntrslling and Assisting Fasters which
are believed_te‘be asSociafed with Success. The-classificatiaons
of Proneenced, Msdefate and Negligible are used once again to

express the degree to which each factor is obsefved. 

(a) CONTROLLING

1. Level of Top Management Support

Significant Characteristics:

- Management has allocated funds and‘persennei_te
" support the project

- Management influences departments to use OR/MS
- Management has appointed a snenser for DR/MS‘

- Management formally reviews pregress UF DR/MS
projects

- Management has introduced: OR/MS 1nt0 the Repertlng
system of the. erganlzatlon
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Level and Nature of Sponsorship

Significant Characteristics:

- Sponsor is a member of Top Management and/or
Sponsor is a department in the organization

- Sponsor has a knowledge of OR/MS

- Sponsor has tried to "sell" OR/MS rather than
enfarce it (Authoritative versus Participative
approach)

- Spnnsor has credibility within Drganlzatlnn

- Sponsor allnws other departments to use DR/MS

Level of Systems Development within Organization

Significant Characteristics:

- DOverall Infnrmatlnn Systems Ratlng UF the
Organization

Availability of Computer Support

Significant Characteristics:
- tPrnnnunced

- if in-house DP department has OR/MS expertise,
suitable DR/MS software, and is GU—Uperative
- or
© -« if DR/MS act1v1ty has access tu tlme sharlng
system supporting DR/MS :

- Moderate

~« if OR/MS act1v1ty has access to bureaux which
' Spec1allse in OR/MS
or o .
- if in-house DP department has no particular
-~ OR/MS experience but has competent systems
analysts, programmers etc. .
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(b) "ASSISTING

1. Influence and Reputation of OR/MS Group

Rating based upon analyst's personal evaluation of
perceived status of group amongst clients, sponsors,
non-0R staff groups and External publics

.- Pronounced

. un1Fcrmly high perce1ved atatua, general
satisfaction, no ‘major criticisms

- Maderate

'+ Some groups d1asat1af1ed, some satisfied cl1ents
and . spcnscrs : :

2. Relevance and Success of Selected Projects

Rating based upon analyst's perscnal evaluatlcn of
Prcgects tackled by group :

- Pronounced

- projects relevant and successful tc partially
successful -

- Moderate

- projects of no great relevance but successful
to partially successful ' '

3.  The Formalisation of Liaison and Operating

Procedures

Significant Characteristics:

. - Formal DR/MSlcc—cfdlnating prcgranme

- Formal project aelecficn team wlth manaaement ‘
- .Formal presentation of project proposal |
- -Fcrmal‘prcgress revieu meefings

- Formal reporting and documentation requirements
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4. The Level of Client Receptivity

Rating based upon analyst's personal evaluatlun of
attitudes amongst user departments

- Pronounced

» users allow OR/MS group to select projects,
or users and OR/MS group negotiate projects

- Moderate

- users select projects for group to work on

5. Nature and Competence of OR/MS Persbnnel

Signifiéant Characteristics:

- Group leader has organizational and EDP experience
- Group leader has high status ahdngst clients

- At least 0né experienced EDP peréonnel in group

- Gfoup‘does not consist entirely Df DR/MS analysts‘

- - Memhers temporarily seconded From organlzatlon
‘ to OR/MS group

It will be.seenvthat many of the Assisting factors are

gvaluated on the bésis of the analyst's assessment of conditions

within the_organization. _ Althuugh this éppraach tends-tn be' l
;ji]

sub jective, the ratlngs were usually performed after the writer

had spent six to eight weeks in each organization. Furthermor

any blas would be common tu all ten studies and- should therefnre

ar

not influence the results unduly.

"/ Mo
R

DETERMINATIDN Uf UR/MS.SUCCESS

The factors listed in the prev1ous section are belleved

to be associated ulth DR/MS success. In order tu ‘test the
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hypothesis relatingJSuccess to these factors it is necessary to

establish some manner of measuring Success. In Chapter l the
problems involved in quantifying Success or Effectiveness were \}jz/
discusséd at length, A measure of Success was defined as: ({uﬁaé%}

S~

(Number of Jobs Ccmpleted and Used)
“Number of Jobs Started .

In ccntext:cf this thesis_this percentage is not meaning-
ful as several of the OR/MS activities investigated were still
engaged on the1r first and cnly project. It is, in fact, diffi-
cult to use this measure of success until the act1v1ty has achieved
the Transltlcnal or Maturlty Stages cf the Life Eycle. It
certainly does not apply to -groups in the Preblrth and Introductory

Phases.

There are several possible ways of measuring successy

1. ercentage of JDbS used Xﬂ
2. f Success levels as percelved by the DR/MS'msnaQEr ‘ v'p !
5{/’ Top Management support perceived hy the'UR/MS manager

Client Receptivity |

Degree of Prcject‘Backlcg

Percentage of Projects generated by Non-0OR/MS personnel
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another -in the Matufity Stage are very different. " Measures 1, &4,

5 and 6 cannot be aﬁplied to a grg that has not yet moved from -

the Introductory Phase.

~

Several of the case studies invu%yeﬂ/gruups'which were

. e
not intended to do anything more than Tovide service for one

specific project in the immedi future. in this.situation

measures 5 and 6 would bg-fieaningless.

.Finally it was decided to use TDD Management's assess-

ment of the results of projects as the measure of»Succéss. This

technique is not mentioned by the Northwestern Research Group,

~

but it does.appear to be a logical way of measuring success. -
OR/MS éctivity in an organization depends upon Top Management
support for its ﬁontinued existence, as it ié only Top Manageﬁént
that can finally make the decision to discontinue DR/Ms;  As a
result tﬁe_dbserved succéss of DR/MS as perceived by Top Management
is the Fuhdahental‘;ritérion on which the Life Bycie of an OR/MS

activity depends.

The approach that was adopted in the field studies was
to ask each member of Top Management to rafe the success of OR/MS

projects on the Following'scalé:

5+ Success plus Results (i.e. savings) of the project
have more than justified time and
money put into it. . The project

has been an outstanding success
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.5 Succéssffﬁ:f ».“ "~ The company has. berefitted

financially by the project and overall

efficiency has improved

‘M  Moderate Success The project has achieved certain
improvements but it is not puésible
to guantify the financial savings

involved

N No change ~ The project has not adversely
~ affected the running of the company.
No savings and no mafked impruvements

are detectable

u Uncertain . I do hut.know enough abgut the

project to comment -

F :Failure In my opinion the project has not
been a success, costs have exceeded

{:> savings, efficient has not increased

o - ,
The table shows that different ratings were assigned to
the "Uncertaisand "Failure" responses. It was apparent tHat

managers were prepared to identify a project as a failure even

'thdugh-it was incumplete or fairly new. As a result the
"Uncertain" response was taken to mean: "Althnugh the project
is new (Although I do not know very much about fhe project) it

‘does not appear to be unsuccessful."

Managers were asked to explain what criteria they used

7
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to evaluate the Level of Success. _ It was found that managers
.then reVisgd theif‘éxpressed perceptions of success as they
praceédediuith the exﬁlanétian. Generally Success was evaluated
in terms of critefia such as Stated Objectives, Financial Savings,

Increased Efficiency, etc.

Several Df'fhe OR/MS groups had completed twa or more
projects. The Succéss ratings for each project were recorded .Léga/
separately and were not averaged out to give an Overall Success_ N
Rating. Thé reasons for the different levels dFvSuccess achieved
by a‘siﬁgle OR/MS activity on different projects DFteﬁbprovide'a
:useful insight into thé relétionshib ﬁetmeen UR/MS"Sucéess and'_

the Controlling and Assisting factors.

‘INFDRMATIDN SYSTEMS RATING

"The‘cnncept,of an Information Systems Rating (ISR) was
described in detail in Chapter 5. In order to complete this
statement of criteria used in the field studies, the method of

calculating ISR's is briefly reviewed here.

Any drganization will passéss Farhally or inFDrmally
developed Infaormation Systemé} An ISR measures the extent to
mhich_the'varibus mﬁdules of the.Dverali Information System are
Farmallybdeveloped}“ Tﬁere are faur Funcfianalklnfurmatinn |
Systems‘mhicﬁ can-be recognised in.most UrgaﬁiZatidns.‘ These

are:



PAOCIS

= ‘Physical Asset Operational Control
Information System '
LOCIS - Logistics Dperational Control Information
: System
FOCIS - Fihancial Operational Control Information
System.
MOCIS - Manpower Operational Control Information

System

Each of these have a number of sub;systems-uhich are made up of
mddules. For example, the LOCIS syétem has RMDCIS (Rau.Matefial
Cﬁntrnl), PROCIS (Production Control), and SPDCiS (Saleable
Product Contful) sub-systems.  Each of these haé.a nuhber of

mudules.' RMOCIS for example has four modules:

. ‘Maferials Scheduling
« Purchasing
. 'Receiving, Inspecting, Warehousing

'+ Stock Control - Raw Materials

It is possible to assess the level of systems development in the
RMOCIS suh-system by checking which of fhe t modules are formally

desighed,'implemented, and operating.

On the basis of an evaluation of the extent to which the
individual modules are farmally suppdrted in an ogrganization it is

possible ta arrive at an ISR for each of the four main systems.

PADCIS has 8 possible modules .
LOCIS has lh‘possihle modules
FOCIS has 15 possible modules

MOCIS has 7 possible modules
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An organizatiaon mhiCh exhibits four tlearly defined PAOCIS

| modules will therefare receive a 0,50 PAOCIS rating.

The overall ISR is based upan the ueighted contribution
of each of the four system ISR's. It is, in fact, the total

number of modules supported divided by the maximum pnsSihle number

of modules which can be supported. It is_thnthesiqexLi#ﬁH&%#ﬁﬁ%L‘\

is a pelatiunship between the overall ISR and the Recéptivity.nf

Top Management in that organization.

CONCLUSION

This chapter has been used to define the terms and

rating systems used in the field studies. The criteria used tao

select the ten companies described in the next chapter have been
reviewed. The levels of management included in the term "Top
Management" have beén defined as those executives who report
~directly to the Managing Directpr, Df.thrnugh the General Manager

to the'Managing Directaor.

Rating scales to determine Receptivity and OR/MS
Success have been proposed, as well as scales for the guantifi-
cation of the Controlling and Assisting Factors Facilitating-the

Primary and Secondary Diffusion Processes.



257.

CHAPTER 9

TEN FIELD STUDIES OF MANAGEMENT SCIENGE

SITUATIONS  IN SOUTH AFRICA

A model of the process of OR/MS diffusion in South
African business was presented in an earlier chapter- of this
thesis. The model was based upon a number of hypotheses which -
were derived from the results of the International Programmes. on
the Diffusion of OR/MS. In order to test the validity of the
model a series of in-depth field studies were performed in ten ,
South African companies. The companies varied significantly in
size, profitability, area of cperatlcn, etc. The only similar
feature in all ten companies was the presence of an OR/MS. activity.
" The activities ranged from a Fcrmally constituted Management Science
Group with a° ccmplement of five OR/MS analysts to a single statis-
t1cian located in the Merchandleing Division of a large company.

This chapter descrlbea each of" the UR/MS situations in
some detail.  Although companies and individuals are disguised,
the field studies give brief outlines of the performance and
history of each company, details of the individuals making up the
Top Management. Team, and finally an overview of the activities and
performance of the OR/MS groups. The results of the various :
analyses carried out in each company are briefly presented. The
following chapter is devcted to a closer examination of the results
“of the field studies in terms of the mcdel of UR/MS diffusion in
- South Africa.‘

In order to describe how the data in the field atudlea
was collected, a detailed account of the field study carried out
in Company Alpha is given in Appendix B which is located at the
end of the thesis. This company was chosen as it is an. excellent
exdmple of a- formal DR/MS ‘activity in a typlcally Sputh African
business uhlch has reached the Maturity phase aof the Life Cycle. -
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A. RESULTS OF THE FIELD STUDY IN COMPANY ALPHA

Company Background

Company Alpha manufactures and imports énginegring and
mining eqUipment; It has long established connections with the
?mihing inddétfy in'théngpubli¢ and is tﬁe.SUUth AFricaﬁféQEnt
for many infernationél compahies. -Eﬁmpany Alﬁha ﬁas beEn in
_operation in South AFricaqur neérly Forty yeérs‘éndvhés main-
-_téined a satisfactory profit éna_sales reéofd dﬁring thié time,"
'The company is quoted'ﬁn‘fhe‘thanﬁesbuié'Stock'Exbhaﬁge ahﬁ the

profit performance beeren’l969”and 1973 is given in Table 19.

‘TABLE 19

. PROFIT PERFORMANCE FOR COMPANY ALPHA™

Vear ending Feb. 28th 1969 1970 1971 1972 = 1873
. Profit before Tax (ROOO) 2 700 2 360 1 800 1 960 2 900

*Source: Company_Rébdfds

The compény_does.not disclase turnbvér:butvestimateq
1973 turnover was R3Z2 million. ~The drop in profits during thg
period11971/1972 Céme'fiom the ligquidation oflé cnmpahy_which'had

been-uhprofitéblé FmtJSUme years.

Company Alpha employs about 1.200 pEople.r' The company
'has five. operating divisions, three of mHich manufacture and
‘distribute equipment whilst the other two are involved in the

‘vdgsign and=constructibn'ufnehgineering'plant;V.,The Head Office
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is in Jdohannesburg and there are two service branches in the

OFS and‘Northern Cape. The company does not have overseas share—

holders and.cannot draw on OR/MS expertlse from parent companies.
However many of the 1nternational campanies represented by Alpha
.»1n South Afrlca ‘have con51derable UR/MS competence. Frequent o
tr1ps to South Afrlca by overseas pr1nc1pals and return v1s1ts‘by i
local Top Management have been respons1ble For many of the DR/MS :,

technlques 1ntroduced 1nto the company.

History of OR/MS Activity

There is a permanent OR/MS group located at Head Office

mhlch Funct1ons as a staff department for the whole. company.

The OR/MS group 1s 1dentif1ed as a Management Serv1ce Group and A

is headed by an eng1neer1ng graduate mlth a management degree. chAb 2 -

:.There are Four other group members.

The F1rst 'OR/MS act1v1ty started 1n 1966 Ten'the'presentp

which was- used by.

i)

riltanys were called in to -~

General Manager 1ntroduced a EPM/PERT actj

_the Eonstructlon DlVlSan. vIn 1968
_ass1st with the 1ntroduct1on oF a comp system to~process
accountlng uork. ) Shortly aFter thls the consultants des1gned and-

installed a. computerised 1nventory control system (1969 197D)

'The present Management Services.Manager 5oined the
company in 1968 to a551st the consultants mlth the computerlsatlon__
exerc1se._ He recru1ted an EDP Manager From IBM and together m1th
the consultants completed the computerlsatlon of the accounting and

f1nanc1al control system.: Tuo add1tional analysts were recru1ted
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in 1970 to assist mith_the Inventory System.

The conaultanta left at the end of 19VD.and in December
1971 a‘formal Management SErvicea Department was created. The:
tuwo analgata mork1ng oh the Inventory proJect ‘were aeconded to
the MS Department together u1th the two" eng1neera uho had heen

respona1hle,For the EPM/PERT proJects.

Between l97l and'l§73 thelMS_Department‘refined‘theb»
Stock control ayatem and continued to'SUperviae-EPM/PERT projecta;
New proJects in F1nanc1al Forecasting and Long Range Plann1ng werev
: atarted in 1972 The.MS group leaaed-an intell1gent term1nal
From a Time- shar1ng company in 1972 to hu1ld a Financ1al Model of .
~ the company.‘ Th1a was a temporary measure as Alpha had ordered
a large computer wh1ch was Scheduled for del1very in early 197u
. Th1a machlne uould prov1de on- -line termlnal Fac111t1ea wh1ch would

be uaed'ForAAccount1ng, Stock Control and,DR/MS,operatlona;

Top'Management Profile

Ten memhera of Alpha were taken to repreaent the Top
Management of the company. The organ12at1on structure of -the 2195?
5

'company is ahomn in Figure 7 It will be seen that three louer N F_////

levela oF management are 1ncluded in the d1agram., Tuo oF these,
the Adm1n13trat1on Manager, and the Chief Accountant ‘were 1ncluded
1n the Top Management class1f1cat1on. This dec1s1on uasvtaken

‘because of the very unFavourable att1tudea touarda OR/MS d1a—

played hy the Financial Manager and the Administration Manager,

This attitude was offset by the positive attitudes displayed by '}ﬁ%ﬁpj’
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GURE 7

PARTIAL ORGANIZATION STRUCTURE OF COMPANY ALPHA®
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Source: Company Records as at 30.11.1973
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N &€
the DP Manager and the Chief Accountant. Because of this CJZL;L/&
conflict it uas'necessafy to reflect.tﬁe views of ail three
accounting/administration executives. Table 20 gives summary
ﬂetails of Top Management pérsonnel of Alpha. Alsd included
in the table is infdrmétion_relating to the Management Services

Managéf and the DPZMéhager,.'

TABLE 20

'SUMMARY BIOGRAPHICAL DETAILS OF TOP MANAGEMENT

'AT_COMPANY ALPHA (30.11.1973)

Managing Director (65) Founder and majority sharéholder._ B.Sc. .
(Mech.) Particular competence in Engineering R & D. Responsible
for early success af Alpha with overseas franchise. C

General Manager (37) B.Sc. (Mech.) Joined Alpha directly from
University in 1960.. General Manager since 1967. = Travels -
extensively. Responsible for the introduction of OR/MS, the
formation of the Management Services Group and the cnmputer
installation. OR/MS sponsor.

'Managgr - Admin. and Finance (48) -CA(SA),'CMA.' Partner in a
- firm of auditors. Joined in 1955 as Chief Accountant and was
promoted to his present position in 1967. ’ .

Chief Accountant (41) - Joined Alpha in 1962 from Brltaln.
Ten years experlence ulth a large construction Flrm.

Admlnlstratlun Manager (58) EIS. Jolned Alpha in 19h6 after
World War II. ' :

Divisional Managers (35-55) All five have been witthlpha for €Ul$
over ten years. All have degrees in Civil or Mechanical &&k
Engineering, except the manager of the Construction Division (55{/& [p&

Management‘Services Manager (36)  B.Sc. (Mech.), MBA. - Joined
Alpha in 1968 after several years in America. = Started the MS
group and recruited persannel. :

Data Prucéssing_Manager (38) Joined Alpha in 1967 from IBM.
Fifteen years DP experience. . " .
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.

ANALYSIS OF COMPANY ALPHA

OR/MS Life Cycle

The OR/MS Group is formally integrated into the organi-
zatian,structure of Eampany Rlpha. OR/MS activity_started as a
resdlt pf~an‘Externally induced-prdcess in 1966 when the General
Manager sent an- eng1neer in the Perects DlVlSan to study EPM/
PERT 1n Amerlca. DR/MS passed from the Introductory Phase of
thelLife Cycle to the Transitianathhasevin 1967 with thehsuccess |

of the First two CPM/PERT'prajects.- Frpm'this ppint an‘ail pro-

JECtS in excess of R50 000 had tp be PERT controlled The
M

Maturlty Phase of the Life Cycle was reached in 1971 when the MS
-=GrUUp was Fprmed.v By thls time DR/MS had been adopted at v1rtually

all levels af Alpha.

Prlmary and Secondary Prpcesses

» The Prlmary lefus10n Process rn Alpha was campleted
when Tpp Management decided tp test EPM/PERT in 1967. : The :
Secandary Pracess was cpmpleted at some tlme between 1971 and 1973._
Bnth Inventary Management.and CPM/PERT had becpme rnutine parts pF'
the management pracess of Alpha, and the MS Group was a permanent

part af the arganlzation structure.‘

' Sponsorship

The present General Manager has spnnsared the DR/MS
grpup Frpm the putset. , In1t1ally as Manager pf Perects Dlv1s1pn
'he reallsed that EPM/PERT upuld be an extremely 1mpprtant tool and

arranged Far 1ts 1ntrpduct10n. ~Hls_cnmpetenpe and status_uas
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adequate for him td persuade most dt senior management in Alpha
that CPM/PERT had possibilities. . All subsequent projects, Data
Prdcesslng, Inventdry Ecntrdl F1nanc1al Forecasting and Long
Range Plannlng have been introduced and supported by him. The
status df the General Manager has been 51gn1F1cantly enhanced by

the success dF the UR/MS prDJECtS. -

PRIMARY PROCESS AT COMPANY. ALPHA

Receptivity.deTcp,Management '
The attitude of povManagement towards DR/MS is cIearly
shdun in the fdlldulng table uhlch is based upon ‘the- Receptiv1ty

-quiz described in the previdus chapter.

TABLE 21

RECEPTIVITY OF TOP MANAGEMENT OF

* COMPANY_ALPHA TDWARDS DR/MS

Top Manager o o _ I Recedtivity

Managing Director
General Manager
Financial Manager
Chief Accountant.
Admin. Manager
Manager Projects
Manager Construction
. Manager Division A
Manager Division B
Manager Division C

(sponsor)

OHOIMIOHMM

(Key: E Enthusiastic; S = Supportive; I =MIndiFterentéi
. H ' . v

Hostile)

(e
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The results show a slgnificant difference in the levels
of Reeeptivity of the various members of the management team.
The enthua1asm of the Managing D1rectdr and General Manager is
partlally offset by the indifference of the F1nahc1al.Manager and
the hostility of the Administrative‘Manager.‘ The Receptivity
'df the D1v151dnal Managers shpus that they uould prdbably be |

‘generally in Favour df OR/MS.

| The table of ratlngs ahpus that the Top Management of =
Alpha as a whole. CDUld be expected to suppprt DR/MS hduever the
.attitude of some uf the Top Management.teamfcpuld adversely affect
DR/MS implementatidn;i The very'highfrating pf.the'General Manager
who has aeted aa.the sponapr.sinceathe creation‘df'the‘Grpdp;has
_prpbahly'heen'responsihle.Fpr_the‘auccess of ﬁR/MS in Cpm'any

. v _ ,4? AL ‘

8 )(ng

Table 22 g1ves the rat1ng of Factdrs bel1eved tp,

Alpha. -

facllitate Recept1v1ty in South Afrlcan bus1neas and SthS that
:Gpmpany Alpha cpuld be expected to be a favpurable env1rpnment

'Fdr‘the Primary-lefuaidn.df DR/MS. "

The develppment-df Infprmatlpn Systems ln Edmpany Alpha :
. is deflned in Table 23 uhich gives the ISR's Fdr the varldus:
Aayatems.‘v It is 1nterest1ng td observe that the systema wh1ch
' receive the lduest ISR ratinga in Company Alpha are those a88001ated
u1th the members of po Management ulth the lowest Receptiv1ty.

The F1nanc1al Manager (Indifferent) and the Adm1n15trat1dn Manager

(Hdatlle) are reappns1ble Fpr the Financ1al Cdntrdl Syatem (U 65)
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and the Physical Assets system (0,37). The overall ISR of 0,68
depibts'a company with a reasonably high ieval=nf systems

development.

TABLE 22 °

FACTORS AFFECTING RECEPTiVITY,AT-CDMPANY'ALﬁHA

| | | Rating
CONTROLL ING o

‘- Influence of International Parent/Associate
-  Professional Trained Top Management
- Availablllty of EDP Expertlse

DU =E

ASSISTING

- Top Management exposure to innovation
-~ Influence of Management Graduates

-~ Influence of International Cunsultants
- Use of OR/MS by Competition.

- Increased Competition, Reduced proflts
- Increased size of aperation

- Government involvement

2xz=z2=zUT=

',(Hey:--P = Propncéd; M = Moderate; 'N‘='NégligiﬁIE)

TABLE 23

INFORMATION SYSTEMS RATING IN GOMPANY ALPHA -

LOCIS system ISR = 0,85 . .

PAOCIS system ISR = 0,37
FOCIS system ISR = 0,65
MOCIS system ISR: = 0,71

'OVERALL ISR 0,68
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SECONDARY PROCESS AT COMPANY ALPHA

Theureticaily OR/MS is sucbessfully established as a
permaneﬁt‘part oflthe organization structure of Company Alpha.
The activity has reached fhe Mafurity Stage of the Life Cycle ahd
vtMo applications aré‘uorking effectivély.  However, reséarch has
'.sﬁumn that even in'fhE'MatUrity Phase there is still a chance of
rejécfion asiaAreéulf of OR/MS failure. = Although thé imhact‘qf
OR/MS failure is ndt'aé marked at Maturity as itgis dufing'the
Int;oductory Phase, it'can f0tée.Tup Managemeﬁt to_discuntinue
the adoption of UR/MS; The Secondary hruceSs UF_OR/MS difFusi0n
is dependeqt upon éuccess and Table 24 below displays the | |
impressions of po Managemeht on the outcome of thé four OR/MS

projects.

"TABLE 24

TOP MANAGEMENT RATINGS OF OR/MS SUCCESS AT ALPHA |

Manager - Inventory =~ EPM/PERT ~  Fin Forecast LRP
‘MD o S+ S+ S U
Gen Man " S+ S+ ... 8+ U
Fin Man ' M ' M M u .
Chief Acc S+ S S+ U
Admin Man- - 5 8§ 2k - u
Man Praj M S+ - 8 U
Man Cons S M - 5+ U U
Man Div A S S U u
Man Div B S 5+ . 5 u
Man Div C 5 S5+ U u

Moderate Success;

Key: 5+ = Success Plus; S = Success;"M = |
= Failure

N = No Change; U = Uncertain; F
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On the basis of these results Tnp Management appear to
regard the Inventory Ekercisé as a Success, the CPM/PERT project
an Outstanding Success and the Financial Fdrecastihg project a
Moderate Success. The Long Range Planning project is still an
, unknnwn quantity. As far as Top Management attitudes are con-
cerned these rangé Frum the enthu51asm of the General Manager tn

the cynlcalvattltude nf,the Flnan01a1 Manager.
The Success of OR/MS is believed to be inflhenbed,by a
series of factors. The degree to which these factors are observed

at Company Alpha is shown below.

TABLE 25

" 'FAGTORS AFFECTING OR/MS SUCCESS AT COMPANY ALPHA

Rating
CONTROLLING o

- Level of Top Management Support
- = Level and Nature of Sponsorship

- Level of Systems Development.

- Availability of Computer Support

DZXUD

ASSISTING

- Influence and Reputation of OR/MS group
- Relevance and Success of Projects

- Formalization of Procedures ’

- Level of Client Receptivity

- _Nature and Eumpetence of UR/MS persannel

TXEDX

Key: P = Pronounced; M = Moderate; N = Negligible.
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8. RESULTS OF THE FIELD STUDY IN COMPANY BETA

Company'Background

vCompany Beta is one of the largest clothing maaufasturers
in Sauth'AFrica. The eompany has been in existence for over thirty
,yeaas but only real}y started to develap‘ih the mid 1960'5.  This
was a time'of rapid growth by acquisition and Company Beta treblea
its turnover between 1965 aad 1969. - Subsequent growth bas nst
been asvspestacular but a steady increase in sales'and‘profit,has.
~been achieved since 1969; The snmpaay is quqted on the Johannes-
burg Stock Exehange andvthe following profit Figures‘are éiven for

Befa betweens1969'andv197h.'

"TABLE . 26

PROFIT PERFORMANCE FOR COMPANY BETA™

Year ending June 30th 1968 1969 1970 1971 1972 1973

Profit before Tax (ROOD) 1250 1 320 1430 1 410 1 470 1 525
*Spurce: Company Records

Group turnover in 1974 was R17 million and this figure is consoli-

dated for six subsidiary companies.

Company Beta eﬁploys over 2 UUD.penple and has Fasturies
lacated'in Jnhanhesburg,'Durban and Cape Town. The geagraphical
dispersina af the factories is as a resulf of the way in which the
acqu1sltlans were made. Although the Head DFFlce is in Durban,

the largest shomroam and sales centre is in Johannesburg.
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Beta has one or two international franchises but does
not really have aeeeas'td overseas expertise apart from areas such
aa sewing and-design. The direetdrs of Beta travel fairly
regularly to fashion conferences i Eurdpe,'Britain and America,
however they do not come into edntaet’mith_any form of OR/MS

activity dn'these'trips.

History dF OR/MS Aetivity

Edmpany Beta ma1nta1n8 avpermanent OR/MS activity in its
Durban Head Office. The aet1v1ty is generally referred to as.
the "Plannlng Group" and was ereated in 1970 as a speelal DTDJECtS
department to handle a551gnments perta1n1ng td the whole drganl- |
zation.  Beta has a very small Head Office staff as the Managlng
'Direetdrs of the varidusvcampaniea‘making upeBeta still-fetain

most of theif“deeisidn4making authority.

The Plannlng Grdup was created by the Ehalrman dF Beta
.tD handle assignments which had to be tackled hy some sort of
eentralized-hddy. The Grdup is headed hy a 32 year old Plannlng
Manager, who was drlglnally the Chlef Accnuntant in one of the
Beta suh51d1ar1es, and two a551stants. All ‘three have heen

'empldyed by Cdmpany Beta for aver F1ve years.

]The.Planning Grdup'uas not giﬁen any anecifie tefma of
reference hy‘the Chairman who insttueted them td'mdrk_dn prdjecta
which wduld result in an impfdvement of the dperatind performance
dt the si% Beta adhsidiariea‘aa aawhdle. The first prdjeet'.

tackled was co-ordinated buying. It was hoped that this would
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result in gréater guantity discounts being achieQed by Eeta.
Unfortunately due to the fashion requirements of the subsidiary
companies it was hut possible to do very much more than achieve

the co-ordination aof the purchésing of cottons and sewing machines.
However the project did allow the Plannihg Grpup memberé to meet

the senior manégehént of the various companies.

At the beginning of 197lrthe-group started on two major
projects. The first was the rationalization of the selling
activities of all six-éroup members - and involved the ﬁréatiun of
a large‘marketing model ﬁf the Duhsolidatedicumpanies in ferms of
styles, outlets, representafives and agents. In viém of thev
large number. of outlefs and the complexity of.the styies it was
necessary to computeriie the model.r Beta did not have its own
ﬁumpufer as individual companies did most of their data pfucessing
using different Bureaux. vThe Planning Manager worked on the
computerization Qith»a.bureau that he had used before. The
marketing mndel was complete by»the end of 1971 and a series of
reports were presented by the Planning Group during 1972. At
'the.timé DF the field study (February lS?h) no real progress héd

been made with the rationalization.

In mid>1971 the grﬁup also started the development af a
Long Range Planning model for Beta using a five year forecast and
a PROSPER modelling package from ICL. Individual companies were
réquireq fu submif five year:prcjectiuns thCh Qere uﬁdétéd each
year. | At the time of the study the varianceé from targef were

still too great to make the model useful.
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Top Management Profile -

As a result of the manner in which Cdmpany Beta was ;7

d during the period 1965 to 1970 there are eoretically/ f

@ en individuals who could be considered to represent Top

form

Management. Two of the'original Managing_Directurs of the sub-
sidiary cbmpanies now occupy more senior positions, and the two
neuly'appnihted MD's are hnt involved in the day—to—dayjmanagement o

of the conglomerate to any significant eXtént.

The ﬁféséh£‘brganization structufe is sﬁﬁun in Figufela.'
.Altho@gh all the‘subsidiary.cumpanies have their own Accounts.and
Marketing Deparfments; the Financial,Direbtcr and Marketing
-Difector,are‘supposed tq ﬁrnvide overall qnntrdlAin these areas.
The Grouﬁ Managing Difectnrris rESponsiblé.Fur theicn—nrdinatibh'l

of the garment manufacturing process.in the various companies.

Top.Management of Beta is interesting as it comprises a-
group of entrepreneuré who were very su;ceSsFQl operators of small
'cnmhanies Mhiéh were ea@h méking a prhfit.nf approximately R250 000
in 1965. They are hqu running a much lérger ﬁrgahiiation but
.many of their ofiginal attitudes bave not-changed, . Befai:ehains
a ﬁrufitable,,éuccessful business and the managemenf are fﬁndamen—
Htélly apposed tD innovatiﬁﬁ; although fromvtime to time fhey havev
't:ied to intrdducé‘mure madern managemeht tEChniques; Table 27 |
'giVeé'brief déﬁails‘uf thé-varioué members of:thé'Tup Managemeﬁt

team.
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TABLE 27

SUMMARY'BIDERAPHICAL DETAILS OF TOP MANAGEMENT

OF COMPANY BETA (28.2.1974)

Chairman (55) B.Comm. Started Beta in 1954 as a small factory,
after ten years as a factory manager in another company.. ~Has .
maintained controlling interest in Beta, and is resp0n51hle for

the orlty f acquisitions. . ,
larketi g Director.(GD)_'Has worked for forty yeafs in the clothing
§tr . Was Managing Director of the largest company acquired
a; has experience in all forms of clothing production.
Marketing Director (37) Joined Company D in 1960 and at the time
- of the acguisition was Joint MD with the founder who has since

retired. He Spe01allses in arrangement of large orders with
chain staores.

Financial Director (35) CA (SA). Joined_Beta.in 1967 after
completing articles.  'Has no clothing experience but a very
competent financier.

Managing Directors AR, B, E, F (40-59) Merged with Beta during
18965-1970. = No formal gqualifications, still run their'cnmpanies.

Managing Directors G, D (37, 42) Appointed after existing MD's
moved to higher positions. Both have CA qualifications.

Planning Manager (32) CA (SR). Has been in eharge‘of tnelgroup
since 1870. Previously chief accountant in Company A.

ANALYSIS OF COMPANY BETA

DR/MS Life Cyelev

It is- d1ff1cult to establish pree1sely at ‘what point the“
Planning Eroup ‘stands in the UR/MS Life Cycle. It was created by
‘the Managing Dlrectnr 1n an. Externally Induced Prncess and was
allucated personnel and resources. ARs it has not as yet really
cnmpleted a_project snccessfully it is still on Trial and therefnre

remains:in the Introductory Phase.
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Primary and Secgndafy'Prneeaa

The Planning Group has atiil to cgmplete a project,
however, as Top Management has committed funds and resources to
the group it has made the decision to test the group. The Primary
Diffusion Process was complete in 1970 gutithe‘Secgndary_Prggess

is still in its early stages.

Spgnsgrahip.'

The only pGSaible apgnanr of tne Planning Group‘ia the
Chairman and get at no time has he appeared to be cgmmitteg to the
success gf‘tne Group. He has not used.the Group to enhance his
fortunes and in fact agpeafe tg_ge_unauare of the activities of

the Group.

PRIMARY PROCESS

Recept1v1ty of Tgp Management

The luw Recept1v1ty rating gF the various members of the
Tgp Management of Beta highlight the reasons for the 11m1ted
success UF the prgjecta backed by the Group. Thls ratlng

1nd1cates that the Top Management of Beta are not partlcularly

enthualastlc abgut the Plannlng Grgup. It is 1nterest1ng to note
that thE'recept1v1ty Uf the ygunger members of Top Management'ia
much.nigher tnanvthe Receptivity of the older enterpreneurs.

' Furthermore the Cnairman,tmha-naa acted as the spgnsqr, is not

egmmitted to OR/MS.
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TABLE 28

~ RECEPTIVITY OF TOP MANAGEMENT OF

COMPANY BETA TOWARD OR/MS

Top Manager - % Receptivity

‘ Chairman (S§> ' I
{ Managing Director &W)
: Financial Director 35}—*”“““\~—~«—-5

Marketing Director (37)
MD Company A 9
MD Company B ﬂééo,
MD Company E .
MD Company F '
MD Campany C (>~
MD Company D (U2)

p&w%{\f\ﬁw%ﬂ!\ K (3”

W ITITHH

Téble 29 shows that Company Beta has Very'fem of fﬁe'
Eantralling.Facilitating factors required to increase the
Receptivity of Top Management towards OR/MS.  In addition, the
low Overall 1nfurmatiun Systems Rating shnws‘that'Tup Managéhent
has neglected the development of systehs in Beta. This is in
| - agreement with their‘inw Receptivity for Innovation. The rélat—
ively high Receptivity df the Financial Director (S) is reflected

in the equivalently well developed FOCIS system (0O,78).
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TABLE .29

FACTORS AFFECTING RECEPTIVITY AT COMPANY BETA

Rating
CDNTRULLING

- Influence of ‘International Parent/A88001ate
- Professionally trained Top Management
| =~ Availability of EDP Expertlse

2=z

ASSISTING -

- Top Management's exposure to Innovation
- - Influence of Management Graduates
- Influence of International Ennsultants
- Use of OR/MS by Competition
- Increased Competition, Reduced Profits etc.
- Increased Size of Operation
- Government Involvement

ZozrzE=Z2==

TABLE 30

INFORMATION SYSTEMS RATING IN COMPANY BETA

0,35

LOCIS System =
PAOCIS System = 0,63
- FOCIS System = 0,73
MOCIS System = 0,28
= 0,40

Overall ISR

, SEEDNDARY PROCESS AT COMPANY BETA.

The Secnndary lefUSlnn Process descrlbes the. peueess of
the ultlmate adnptlnn of the innovation by both Top Management and
subnrdlnates within the organlzatlnn. Althnugh Top Management may
adopt the 1nnuvat10n and decide to 1ntrnduee it into the organiza-

tion, the Seenndary Process is nnt enmplete untll subordinates in
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the campany confirm the adaoption. Alternatively suhordinates may
reject‘the innovation and so Furﬁe Top Management to discontinue
it. In order to achieve adoption by Top Management and sub-
ordinates it is critical that the projects carried out by the

- OR/MS Group are successful.

Cdmpany Beta is én example of a'situétiun in which Top
Managément of the‘c@mpany are still awaiting thelbutcomevof a
 successFu1 Trial befure_méking the decisiﬁn tb;adopt»DR/MS.  The
-data in Table 31 ihdicates that after & years_TUp ManagémEnt are

still not convinced that OR/MS UFfers any;advantages to the Company.

TABLE 31

TOP MANAGEMENT RATINGS OF OR/MS SUCCESS AT BETA

Co-ordinated - Marketing Long. Range

Buying Model - _Flanning

Chairman:
Managing Director
Financial Director
Marketing Director’
MD Division A

MD Division
MD Division
MD Division
‘MD Division
.MD Division

z
&
&
._‘F
U
U
U
F’

c:c;2@§2'ﬂﬂ1zegg§

-cicr:c:c:cr:@%zzc'

mTMmoom

The table shows that generally the Top Management of Beta
do not believe that the activities of the Planning Group have been
- particularly successful. In addition many of the members of Top

Management have not made an attempt fu'try ta understand what the
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Planning Group is doing. Neither the Managing Director, nor the

Chairman appear to be enthusiastic about the Planning Group.
In order to test the limited Success of the Group it is
necessary to examine the factors which are believed to influence

OR/MS éucdeSs."-‘Theée are listed in Table 32.

TAB8LE 32

- FACTORS AFFECTING DR/MS SUCCESS AT COMPANY “ ALPHA

,Rafing,.
CONTROLLING

- Level of Top Management Support
- Level and Nature of Sponsorship
- Level of Systems Development.

- - Availability of Computer Support

222X

ASSISTING

- Influence and Reputation of OR/MS Group
- Reference and Success of Projects -
- Formalization of Procedures

- 'Level of Client Receptivity '

- Nature and Eompetence of OR/MS Personnel

ntT=2=2=22
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C. RESULTS OF THE FIELD STUDY IN TOMPANY GAMMA C>

: : - J
Company Background - :

Company Gamma is an importer and distributor Df earth-

moving and diesel equipment. A major facet of the busihéés is
the provision of seriCa and spares. Thevcumpany has been
establiahed.ih Soefh AFrica.Fdr the‘past fifteenAyears and
initially made unsatlsfactory progress. Although prefita still
fluctuate 51gn1F1cantly Frum year to year the company has estab-
’llShEd itself successfully and has achleved a 51gn1F1cant share -

- of the market. Company Gamma is a division of a larger organlza-
tlen'uhlch is queted on the-Jehannesbufg Steck Exchange; The
following turnover and profit figures were achieved by Gamma

between 1971 and 1974.

TABLE 33

PROFIT AND TURNOVER PERFORMANCE

FOR COMPANY GAMMAX

Year ending December 311'_ 1971 1972 - 1973 - 1974

Turnover (RODD) 2960, 3806 L 952 6 321

~ Profit before Tax (RO0O) ' 28 - 185 . 4Bz 575

*Seurce: VCDmpany Records

: Company Gamma has‘a Head Office in Cape Town and has
branches‘in most of the major inaestrialvareas of the Republic.
The Campany emplDyES'abouf 700 peaple most of whom are located
in Jnhannasburg ahd Cape Temn.i Although Gamma is not Centrolled

by 1ts _parent Company, there is none the less .a 51gnlflcant
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interchange of expertise. Gamma personnel visit the US and
.EUPDDE three or four times each year and there are regular visits

from principals.

The edmpany.hae an 1n -house cmmputet 1natallatldn which
is staFFed hy a Data Prdcesslng Manager and three aysteme analysts/
prdgrammers.. U1rtually_all Flnanelal and prdduetldn information
systems have been computerized and the repdrting-ayetemeddperating

in Gamma are extremely efficient.

History of OR/MS Activity

There is no Fdrmal-DR/MS activity in Gamma.: The cdmpany
does however maintain a spares and service division at its Head
. Dffice. The dutiea of the Spares and Service Manager are to
ensure that adequate 1nventdry levels are ma1nta1ned at all branehee

and that service Carrled out on plant is eFf1c1ent and prdmpt

Gamma maintained a Sparea and service department Frdn '
. its inception. However availability dF'apares_declined whilst
investment in spares increased. In 1969 the overall stockturn

on spares was 0,72 which was a long way from the target of 3,0 per

annum. - Because of the lack of spares, service was had and the
. - ) , r T )

company was loosing customers. At the end dF 1969 the Financial

Directdt of Gamma requested that Sdares and service department
should be transferred from the Sales Division and made to report
to him. Although this mastresistedvby the Sales Division the

aituatidn was sao drastic that the'change,uas'made.



282.

In January 1971 Gamma recruited a Parts Manager from a

e

competitor. His task was to improve turnover, increase service on
b.———"—-\

spares, and implement an effective scheduled mainténance scheme for

Gamma customers. The Parts Manager hired two of his assistants

from his‘previnus emplnyer and requested that one of the older and

e%periencen mechanins be seconded to his department. At this

étagé the departmenf strength had increased to sevénvbut.nnly

four pénple uere-invnlved‘in the pafts-cnntful exercise._ QJQ¥£EZ.‘7
: : N : /////// ’/Q%ﬁqux

In June 1972 the Parts Manéger nf‘the narent company ‘

visited South AFrina and récnmmended'tnat Cnnsulngnzgngg‘gnaigyed

-tn‘implement a Compuferized ordering and forecasting stock control

sysﬁem. The consultants Qnrked at Gamma for a year and by : ;7

January'1973 stockturn had reached 2,9 per annum, service nn

spares was up to 96%, and the scheduled maintenance pfogfamme was

operating in all branches.

In'Nnvember 1973 fhe,Financial Diréctnr,1the Parfs :
Manager and the Data Processing Manager étartéd.tonuork Dn.tne
intrnductinn nf'on-line parts sysfem which mould.contrnlhparts ét'
ail branches. The system was designéd tn'seek parts in’branches'
‘and tn genefate indents for replncement stock. Ultinaﬁely it was
hoped that_tne_system would also schedule.uorkshon jobs based

upon parts availability.
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Top Management Profile

The Top Management team at Gamma is small and extremely
campetent. The field study carried out at Gamma was interesting
because of the enthusiasm displayed by all members of Taop Mahagement

for possible improvements to the spares and service systems.

FIGURE 9

'PARTIAL ORGANIZATION STRUCTURE OF COMPANY GAMMA

CHAIRMAN

MANAGING DIRECTOR

- — - ]

FINANCIAL DIRECTOR | - - | MARKETING DIRECTOR
L '_ l
' | . | SPARES AND SERVICE | e |
DP ﬁANAGER_ ACEUUNTANT T anncer BRANCHES

Therorganization'chart does not show that although the

it

Markgzifg'Directnr controls the varipus branches throughout the

Republic, the Spares and Service Manager_has.direct'cnnt:ol of the

'gpares and service departments in the branches. . This is as a‘

result of the old system and causes problems from time %o time. =

Brief biographical details of the various members of

Top Mahagemént are giQen in Table 34.
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TABLE 34

SUMMARY BIOGRAPHICAL DETAILS OF TOP MANAGEMENT

OF COMPANY -GAMMA (31.7.1974)

Chairman (58) Chairman of the Board of the Holding Company.  Has
delegated all decision-making to the Managing Director of Gamma.

Managing Director (45) B.Sc. (Mec. & Civil). Appointed as

Managing Director in 1965. Originally the general manager of
another subsidiary. - Travels overseas extensively, and has been
responsible for the majority of innovations introduced at Gamma.

Financial Director (38) CA (SA) CWA. Joined the company out of
articles as an accountant.  Praomoted to Financial Directaor in
1968. Responsible for the introduction of EDP at Gamma.

Marketing Director (40) Originmally a competitive sélesman.
" Joined Gamma in 1962 and was made Sales Manager in 1965 and
Director in 1968. Vast knowledge of earthmoving equipment.

Spares and. Service Manager (40) B.Comm. Eighteen years'in
parts control, eleven in eartbmoving equipment. Joined Gamma
in 1971.

‘Data Processing Manager (32) Joined NCR after school, moved to.
Gamma as senior programmer in 1968 when cnmputer was 1nstalled.
Made DP Manager in 1970.

M ecowidbuk !

__-f“-v—~———~'

ANALYSIS OF COMPANY GAMMA

OR/MS Life Cycle

The Spafesvand Sérvice Control Group is an integral
part oflfhe operation of Gamma. _DR/MS'began in:Gamma in 1971 as
an Extefnally Induced Pfocess.uitﬁ the acquisition of the Spares
Managei. : The Introductory Phase lasted apprnximatély one yéar
and then moved to the Transitiunél Phasé in 1972 when consultants
were hired to implement a hqre supﬁisticated system. The OR/MS

activity proved to be extremely effective.  The "on-line" project
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represents'the“next'DR/MS.activity."

Primary and Secondary Process

The Top Management ef Gamma went through the Primary
Diffusion Pracess in 1970 prior ta the acquisition of the Spares
Manager. At this time the Financial Director made the decision
to introduce specific stock control teehniques to impraove the
stock holding at Gamma. - The Secandary Pracess startee in 1971
and was camplete mlth the success of the computerlzed stock

prugect in early 1973

Sponsaorship

The F1nanc1al Director DFIGamma emerges as the Spunsur
UF DR/MS from 1te inception in 1970 until the present. By
adopting the epares'department and using it to progressively
improve stockturn and service he ensured the success of the pro-

JECt and the Camplete adoptlan af DR/MS

PRIMARY PROCESS AT COMPANY GAMMA

ReceptiVity'ef Tup‘Menagement

| The ratlnge in the Followlng tehle clearly 1nd1cate
that the Top Management DF Gamma is totally commltted to 1nnovat— :
Cive actlv;tles such as OR/MS. | The Marketing Dlrector is not as
favourably dispnsed_ta Ehange but'in.viem of the attitude of the

three_other,memhere OFVTDD Management - this is not serious.
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TABLE 35

RECEPTIVITY OF TOP MANAGEMENT OF

COMPANY - GAMMA TOWARDS OR/MS

Top Manager : % Receptivity-
Chairman ' , . ' ' E
Managing Director o :
Financial Director A ) E(¢?’”¢**>
. Marketing Director

60(17 onlly L7( “757
The high Recept1v1ty Ratlng is conflrmed by the analysis of the

Factors affectlng Recept1v1ty.

C TABLE 36

FACTORS AFFECTING RECEPTIVITY AT COMPANY GAMMA

Rating
CONTROLLING '

- Influence of International Parent/AsSociate
- Professionally Trained Top Management
- Availability of EDP Expertise

TTDOD=

 ASSISTING

-~ Top Management exposure to Innovation

- Influence of Management Graduates.

-. Influence of International Consultants

- Use of OR/MS by Competitors

- Increased Competition, Reduced Pruflts,vetc.
- - Increased size of Operation

~ Government Involvement

zZx=zxxUu==

The eFFect of the work performed by the Financial Director on

systems dévelupment in Gamma is clearly visible in Table 37.
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TABLE 37

INFORMATION SYSTEMS RATING IN COMPANY GAMMA

LOCIS System ISR = 0,71
PAOCIS System ISR = 0,87
FOCIS System ISR = 0,93
MOCIS System ISR = 0,71

' OVERALL ISR 0,82

-SECONDARY PRDCESS~AT COMPANY GAMMA

| Tﬁére ére only fﬁrée projécts at Gammé which could ﬁe
considered OR/MS. -,Tﬁey aré the Stock Control project, the
Scﬁeduled Maintenancévpruject,Aahd the on-line Inventory Cnnfrdl
project. DF £he tﬁree:the first tmo are virtqally cnhpletevand

the latter is still beihg deVeleed;

TABLE 38

' TOP MANAGEMENT RATINGS OF OR/MS SUCCESS AT GAMMA

Manager | ' : Inventory S Mainteﬁance On-Line
Chairman o 'S+ S u
MD _ . : "S5+ 5+ M
Financial Pirector 5+ , - '8 S
‘Marketing Director . M - - u

It is interestimg to test the factors influencing success to find

whether equivalently high Tatings are obtained.
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TABLE 39

FACTORS INFLUENCING SUCCESS AT COMPANY GAMMA

Rating
CDNTRDLLING

Level of Top Management Support
-Level and Nature of Sponsorship
Level of Systems Development

Availability of Computer Support

‘TUV=RT

ASSISTING

- ‘Influence and Reputation of OR/MS Group
- Relevance and Success of Projects :
-  Formalization of Procedures

- Level of Chart Receptivity

- Nature and Competence of OR/MS Personnel

MTEE2D=E
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D. ~ RESULTS OF FIELD STUDY IN.COMPANY DELTA- .

Company Background

Company Delta is a deﬁartmental store chain that has
.Furty-Five branches_in the Transvaal, Free State, and Northern
Cape. Delta was qunﬁed‘in Pﬁtchéfstruum after the First World
War and .has expanded?hésitantly'in the intervenihg sixty years.
The peffurmancé UF-Delta has varied>SigniFicantly Frbm year‘tu
yéar_and»there_has never béen a five year period that has shouwn
increasing turnover and profits. The_cqmpany is quutedlun the
Joﬁannesbufg Stock EXChéngé and'isva subsidiary‘uf a large'Snuth
African Finéncial housé. - The turnover and pquit record of

Company Delta are as follows:

TABLE 40

TURNOVER AND PROFIT RECORD OF DELTAX

Year ending December 31st 1969 1970 - 1971 1972 - 1973 1974
Turnover (RDUD) .  na na na 13 120 15 350 14 272
Profit after Tax (ROOO) -26 350 -SD _ 85 . . a0 70

*Spurce: Company Records

"Althnugh.the'CDmpany is not fahily'CDntrdlléd.the majority
ﬁF the Tnp-Managehent_team have been uith Delta Fgf oOver tmehty.
years.: The.cumpany_hés no access to Dverséas éxpertise as there |
are no inferﬁatiunal'assﬁbiéticns whatsoever.  Company Delta
buyers visit'Eurqpe énd Brifain each year'buf this is not é

source of information régarding_innovative'dévelupments..
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History of DR/MS Activity

Eampany Delta daes not have a formal DR/MS aet1v1ty,
however the Merchandising Division employs a statlstlclan_wha has
been involved in the development of a model of the merchandising

patterns observed in the various branches of Delta siﬁce'1972.

This OR/MS activity was created by the_Merehandiaing

Director who joined the company in 1971, replacing the previaus

Digector who resigned after twenty-five years service. His

resignation coincided with the R90 000 loss recorded by Delta in

'1971. In view of the total absence of any merchandising and
etaek information the incoming Director introduced an infegrated.
etock/merchandising record and control system to provide the'data
base Far the mere efficient ruaning of hia departhent. o In
February 1972 an DR/MS analyst was hired to analyse the data and
to produce a Merchandlalng Farecaatlng system uhlch would he used

to provide buyers with meaningful 1nF0rmat10n_un trenda and sales

patterns.:

The anaiyat apent the following aighteen months introdue—
ing-thevpapef'uark systems which were required ta support the
inFarmatian'aystema. Due to peraanallty prohlema that arose
between the Merchandising Director and the remainder of Managers
in the organization, partlcularly the Dperatlana D;reetor, the
implehentatian of the system at atarevlevei maa extremely

difficult.
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The procESsihg of the paper work associated with the
proposed hérchandising and stock system created additional problems
for the OR/MS énalyst. Prior to 1972 Delta had used an outside
computer bureau for pfocessing monthly salaries; all'bther
systems were manual. Although it uwas relatively easy to find
albUreau that uéé’baﬁable of handling the projebt, it took a Qféat.

" deal of effaort to get dohumentatinn ih,From the_branches on time.

By July 1974, when the field study took place, the system
was Stillfﬁot operétional.. The difference. between actual and
“theoretical stocks was too great to be acceptéd, buyers refused ‘
to aCCEDt Merchandising réturns becausevof the incidence of |
négative stockholdings on the reports, and the'tufna:ound on the

reports varied from three to six weeks after month end.

Tap Management Profile

The mdst stfiking'thinglaﬁnut the Top Manégement of Delta
is the fact that fhe execufive team, with one exception, has heen
employed.by thevcompany for ovgrvfifteen years. the have morked
for Delta‘since leavihg schoaol and have no experiéncE-gf any 0ther
business ehvirbnment; The key éxecutiveipbsitions.at Deltéiare

shown in Figure 10.
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- FIGURE 10

PARTIAL ORGANIZATION STRUCTURE OF COMPANY DELTA

CHAIRMAN
1 MANAGING
DIRECTOR
1 ] - - ] l
PERSONNEL | OPERATIONS _ MERCHANDISING |- FINANCIAL
DIRECTOR - | DIRECTOR . 'DIRECTOR AAJ DIRECTOR
'REGIONAL HERD | ACCOUNTS
MANAGERS | BUYER DEPARTMENT
BRANCH ' o
MANAGERS 6 BUYERS . ANALYST

Delta was originally Family cantrnlled,iénd the préviaus
' Chairman, who was the last family membef-invalved, retired in l97D.'. 
- His retirement-cuincided with the acquisitidnvuf avcuﬁtrnlling

inferest in Delta'by'; large South African finahbial house.  The

present Chairman is .an appointee of ‘the holding cuhpany, He is

an extremely’cnmpet?nt financier with little knowledge of refailing.

Brief'bingraphical details of the various membefs»uf

Top Management are given -in Table &41.
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TABLE b1

SUMMARY BIOGRAPHICAL DETAILS OF TOP MANAGEMENT

AT COMPANY DELTA (12.10.1974)

Chairman (62) GCA (SA). Joined Delta as Chairman in 1970.
ARppointed by Holding Company.

Managing Director (60) Has been with Delta for over forty years,
progressing from Manager at Bloemfontein branch to Dperatlnns
Director, appolnted MD in 1965.

Personnel Director (48) Originally worked for Iscor, has been
with Delta since 1950. :

Operations Director (55) Thirty five years experience with Delta.
Previously Branch Manager, became Operations Director in 1965.

Financial Director (58) GCA (5A). Was originally a partner in
the firm of auditors who work at Delta. AR personal friend of
the MD. Joined Delta as Financial Director in 1958.

Merchandising Director (42) B.Com. Joined Delta in 1971 from
a large retail chain where he had been Chief Buyer. About 20
years merchandising experience.

Chief Buyer (57) He has worked at Delta since leaving schoal'and
has been a buyer for fifteen years. - Made Chief Buyer in 1969.

ANALYSIS OF EDMPANY DELTA

OR/MS Life Cycle

DR/MS activity at Company Delta is still very much iﬁ
the Prebirfh ﬁhaSe. fhé Merchandising Diréctor:employed a
statistician in 1972 and both have ﬁeen trying to introduce
.merphandisiﬁg.systems for the past thvyears. Apart from
sanctioning the recruitment of thé_stafistician, the Top Maﬁage;
hent of Delta é:e nuf involved in the.merchandising project and

are not interested in it. Theoretically the merchandising
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prujécf CUUld.bé cailed the Trial period of the Introductury
Phase. However tHe-remainder of Top Mahagement do not épbear to
'.be aware that the Merchandising Director is testing a new approach
to merchandising, and as a result it unﬁld appear thaf this is

the Prebirth Phase. If Top Management do subseguently agree to

a formal Trial OR/MS, this will then be an Internally Induced

Process.

Primary and Secondary Process

The Top Management Df.Delta appear‘tu haye reacﬁed_the
Auwareness Phase quthE-Primary Process uf OR/MS diffusion. The
Tup Managemeht of the,cumpany may become interested and decide to
make a‘trial'uf.tﬁe merchéndising pfujeCt, thus completing the

Primary Process and starting the Secondary Process.

Subordinates in the organization have already rejected
OR/MS because they have realized that Top Management is not
interested in the prdjECt. This may eventually force the

‘Merchandising-Directh'tD-abandon’the exercise.

" Sponsorship

- The Merchandising Director emerges as the sponsor of the

OR/MS aétiGE%y. Unfortunately he lacks many of the requirements

of an effective sponsor. He does not have Top Management support,
— TP

he has not been able tD allocate anyone beyond a single individual

“to the project and he does not have the nebessary status within
the organizatiaon. Due to the apathy diéplayed by members of Top

Management it has not been possiblé'tn get commitmentlfrum
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.eubdrdinates in the ofgénizetiun. Neither the Merbhendieing
-Director ner'the OR/MS analyst have been ahle to get breneh

managers to participate in the exercise.

PRIMARY PROCESS AT ‘COMPANY DELTA

Receptivity of Tap Management

The Receptivity Ratings of the various members of Top
Management Uf Delta are given in Table h? - The maJurlty Uf the v

Delta directors are totally npposed to 1nnnvat10n.

T AHBHL-E L2

RECEPTIVITY OF TOP MANAGEMENT OF COMPANY DELTA

- TOWARDS OR/MS

Top Manager : ' - . Receptivity
Chalrman : ' : ' .85
- Managing Dlrectnr : ‘ ~ - H
Persaonnel Director - . H
- Operations Director _ ' ' I _ \ -
- Merchandising Director S _ : B S(?Pdmﬂd¢)
Head Buyer ' o H

Financial Director _ _ . - H

The relatively low rating of the eponsnr highlighfe one
of fhe most eeriuue'problems that face the eetife.merehaedising
pruject; ~ The Merehandising'Directpr does not really have adequete
knuuledge of the implieationvef the changes that he ie trying to
introduce. - Neither he nor his 3551stant are aware of the degree

- to mhlch _the: systems at Delta mlll have to be redefined to support
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the Merchandising Information System.

It is -not difficulf to explain the low Receptivity
Ratings of Delta Tup Management; -Table 43 lists the scoring for
the Factors belleved to influence Recept1v1ty and these canflrm
‘that Delta is an unfurtunate environment in whlch to establlsh
UR/MS._ The Infurmatlun Systems_Ratlngs shown 1n'Tahle L also;“

highlight the inadequate systems development in Delta.

TABLE 43

FACTORS AFFECTING RECEPTIVITY IN COMPANY DELTA

'Rating
CONTROLLING

- Influence of Internatlonal Parent/A55031ate
- Professionally Trained Top Management
- Availability of EDP Expertise

=222

ASSISTING

- Top Management exposure to Innaovation
- Influence of Management Graduates

- Influence of International Consultants
- Use of OR/MS by Competition

~ Increased Competition, Reduced Pruflts
- Increased Size of Operations

- Government Invulvement

2==TOD===222

TABLE L

INFORMATION SYSTEMS RATING IN COMPANY DELTA

LDEIS System = 0,35
PAOCIS System = 0,13
FOCIS System = 0,33
MOCIS System = 0,28

OVERALL ISR a,29
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SECONDARY PROCESS AT COMPANY DELTA

It 1s hypothesised that the Secondary Diffusion Process
of OR/MS is eignificantly influenced by the success of UR/MS '
activitiEs. Th1s means that OR/MS is likely to be more readily

adopted by eubnrdlnates and Tnp Management if the projects attempted

by the DR/MS group are seen to be relevant and succeeaful.

In the case of Ennpany Delta, the Secnndary anceas has
not started as Top Management have nut:decided to embark on a
~ Trial eF UR/MS -: The attitudes aF the Merchandlalng Director ann
'_hls assistant are not repreeentatlve of Top Management's att1tude
tD the merchandlalng project. Generally the Top Management of
Delta are unaware of what the pfoject is deSigned to achieve, ar
hane alreadytrejected it as a failure.  This is ehomn-clearly in
- Table 45 mhere,a Rating of U denntest“Uncertainty" and Fis
"Failure". - Thisicnnfirme_tnat Top Management nF Delta have
barely reached the Amareneee/Intereat.Phase of the Primary

Diffusion Process and the Seaandary_Froceaa has not started.

TABLE 45

TOP MANAGEMENT RATINGS OF OR/MS SUCCESS ‘AT DELTA

Merchandising/
- Stock Project

Ehalrman

- Managing Director
Personnel Director
Financial Director
Merchandising Director
Chief Buyer’
Operations Director

mMTmcccCcoc
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This'shuws that'Tnp'Management at Delta are either deliberafely
or by accident unaware of the implications and progress of the

exercise.

As the Primary Process is not complete these.ratings of
VSUccéss ére nut_very;méaningful. 'Hbuever,Table_hﬁ shqms very
Clearly that it isvexffemely unlikely that the meréhandising
project iS'gbiné to prugfeSs satisfactorily even if Top Manage-

ment do become involved.

TABL E U6

FACTORS AF?EETING.OR/MS SUCCESS AT GCOMPANY DELTA =

‘Rating
CONTROLL ING

- Level of Top Management Support
- Level and Rating of Sponsorship
~ Level of Systems Development

- Availability of Computer Support

=2=22=

 ASSISTING

-~ Influence and Reputation of OR/MS Group
- Relevance and Success of Projects
. -~ Formalization of Procedures
- Level of Client Receptivity
- 'Nature and Eumpetence of OR/MS Fersonnel

z=z2z==
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E. RESULTS OF FIELD STUDY IN COMPANY EPSILON

Cumpany Background

Company Epsilon is a_financial investment house which

ranks as one of the four biggest in South‘AFrica. The company
‘was formed shortly‘after World War II aﬁd hasugromﬁ stéadily since
ité'FﬁUndatiDﬁ; During this time the'acceht DFYEpsilun haé
changed signifi:antly and iﬁ has déveluped cuntruiling intereéts
in some of the larger'South AFricanlbusinesSes. - The cumpahy is
gquoted on thé_thannEsburg'Stock Exchange .and has lung been rEQafdéd
as a well—run_conservative compahy.- Performance figures for the .
group are given in Table 47. Gross incomeluf Epsilon is‘ndrmally

not discldsed_but‘mas estimated to be in excess of R310 million

in 1973.
TABLE L7
~ PROFIT PERFORMANCE FOR COMPANY EPSILQN*.
Year ending December 3lst .j- 1963 - 1970 1971 1972 1975

Profit before Tax (ROOO) 36 252 39 381 4D 0B2 39 972 58 842

*Source: Company Records

Company Epsilun has offices in ali tﬁe‘majur centres of
Soputh Africa and maintains a staff DF.apperimately 850 people.
Eﬁsilun's investments ére geographically distributed thruughuut
South AFripé with a cpncentratinn;iﬁ thé Préfnria—wituafersrand

Triangle.
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Althqugh Epsilbn itself is not DVEfSEaS CDntrDllEd many .

—————

of its investments are with international paftners. The majority
‘of these partners are German, Dutch and English. ‘Generaily
Epsilunvhas the controlling interest in these investments but

' techﬁical expertise and caontraol systems are usually supplied by

~ the partner; DireCfors of Epsilon visit Eﬁrupe‘and Amerida.'

' regularly mhilstbmany QF tﬁe exECUtivesAuFLthe internafioﬁal
partners visit the Reﬁublic routinely. Epsilun has access to

a gréat déal of OR/MS ekpertise as thé majority of her,ihvestments."
 are in high technolaogy industries with well developed”DR/MS

ability.

History of OR/MS Activity

In July 1970 company Epsilon appointed ao ihternatlug@}

firm of Management Consultants to examine the entire organization,

its structufe, its personnel, and its systems; This study took

until November 1972 to complete and was far broader in concept

- than originally anticipated. Within two months of their arrival
‘ﬁhe'cunsultantsvré;ummended the creation of a.Furmal Integratéd
ﬁlanning Group for the cuntrol of the budgetting and planning Df
thé FiFty’ﬁdd invesfmeﬁts”uhiﬁh Epsiluﬁ had in SDch'Arrica.at the
time; The’cﬁnsulténts felt thaf althaﬁéﬁ-épecific individuals_ih_
Ehsilun:uerejdélegéted the responsibility of sﬁpervising_and
reﬁdrtiﬁg bn varinus"inveétments there Qas no qverall ﬁo?urdihating

controi.-

The Integrated Planning Group was formediin November

1970. Initially it was staffed by four penple;._ The Manager was
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~previously an InVeStmeht Officer in Epsilaon responsible for the

trol of three or four investments. In addition there was a

he Epsilon Financial Department, and one of the caonsultants who
'had;spebialised in Financial Forecasting. The Group's first
project was the design and implementation of a common financial

forecasting prbcedure for all investments.

: Thié projéct was well underway in June 1971 when. the
. Group installed its an'hini-computer system with two terminals.

This §yétem was designed_to assist in the developing of Fnrebasfingv
modelé and the reFinemenf of forecasts. ‘Epsilun had its own ICL
méchine'which was installed-in_196h, but it was felt that the work
of the Gfuuﬁ would be mare gFFective'iF-they had their own computer.
Epsilun;s Data Prucgésing Department cnﬁsisted of a DP Manager and
three systems analysts/prnérammers;. Une UF‘fhe mnre_experiénﬁed
systems analysts, who had designed the Eudget/Fihancial Reporting
programmes, Qas seconded tn.the Integratéd ?lanning Gruﬁp to write

the necessary programmes and worTk as a member of the group.

Atithe'énd of 1972, five~year forecasts for all invest-

o ———

ments and integrated Five—yéar forecasts for the entire Epsilan

Gfuup were produced by the Integrated quggiﬂQ_EEQQEL; ‘These fore-

casts were prepared by the management of the companies concerned

and members of the planningrgruup. The individual forecasts were
extremely detailed shuwingvprnfit/turnuver ﬁrujectinns, anficipated.
dividends; cash Flbmé etc. and were used to make similar projections

for Epsiluh itself.
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The forecasts were to be updateﬂ every six months, and
the first ré;;;;;;\a;;:EE;EE_;;-3;I;NIEJET_—7;;;;;;T}E;ET§ub—
sidiaries were one to three months late with their half-year
figures due to inadequate reporting systems. In addition it
soon became obvious that many of the forecasts themselves were
totally inaccurate. = This finding was in agreemént with that of

the consultants who had detected a wide divergence of management .

competenCE‘in'many of Epsilon's investments.

‘>.Ih January 1974 the Integrated Planning Group Qés
aséigned the task of redesigning'the budgetting and Euntrnl.Systems
of 10 of the 52 Epéilnn'investments. These @ampanies weré reSpﬁn—
sible for neérly 35% of annual income, and were genEraliy.lDCallyf

controlled.

vTﬁp Management PrnFiie

| The urganizétiun chart qFlEpsilun masbtutally redésigned
by the Manaéement Cunsultants during.lS7D/1972. Althpugh éeveral

| new pdsitiuné were eétablished-they were filled from within Epsilun.
or from one of the invgstménté; fhe key Tuﬁ Manégement positions-

are shuun.in FiQUTe‘ll, 

Thé General Managers of 'A' and 'B' Cétegury inveétments
- controlled between 5 and 10 Investmgnt Managers who were each
respnhsible for two to ten iﬁvEstments. These Investment. .
Managers écted as communication channels between épsilun and the
“investments and wielded very little aufhafity._, AT Eategury_

ihvestments‘uere typically engineering companies whilst 'B'
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-category invEsthEntéﬁCuhsisted of hntelé;“retailin97ﬁhains,

supefmérkets etc.

FIGURE 11

* PARTIAL DRGANIZATION STRUCTURE OF

COMPANY EPSILON (15.1.1974)

CHAIRMAN

MANAGING
DIRECTOR

INTEGRATED
PLANNING GROUP
[ [ | 1
GENERAL MANAGER || GENERAL MANAGER || FINANCIAL || PORTFOLIO
'A' CATEGORY INVEST {| "B' GCATEGORY INVEST || CONTROLLER || MANAGER

4

| CHIEF AGCOUNTANT || DP. MANAGER

The Partfolio Manager of Eﬁsilun‘handled‘the‘day—tu4déy
cash management of the bompény.r' This Function.uas Very much.
dependent_upun,infurmatinn Qathered by the integrated Planning

- Group for its'cash‘management policies. At any puint in fime'
‘the‘PurtfniiG'Manager wuuld'pe rESpqnéible fur’ﬁefueén R2;5 to

R7,0 million.

The following table gives. brief biographies of the

members of the Top Ménagement Team at Epsilon.
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‘TABLE L8

SUMMARY BIOGRAPHICAL DETAILS OF TOP MANAGEMENT

AT COMPANY EPSILON (15.1.1974)

Chairman (52) ~ CA(S5A) CWA. . Joined Epsilon when it was founded.
‘as Chief Accountant, prgmgted to General: Manager (1960), Managing
Director (1963) and Chairman (1968). Board member of many
leading SA companies. ' '

Managing Director (45) B.Comm., LL.B. ~ Originally legal .
advisor to one of Epsilon's investments. Appointed General -

~ Manager of 'B' Investments Division in 1963 and became Managing
Director in 1968.

' Financial Controller (46) CA(5A), MBA. Completed his articles
in 1954 and worked for a bank for ten years. Recruited as
financial controller for Epsilon in 1964. : '

Portfolio Manager (39) ‘Trained on the J.5.E. 1958 to 1960.
Partner in broking firm until 1965. Joined Epsilon as Assistant
Portfolio Manager 1966 and became Manager in 1972 when prev10us
Manager retlred

General Manager 'A' Investments (44) . B.S5c. (Elec. & Mech.)
Originally a. consulting engineer with Escom for eight years.
With Epsilon since 1962, first as an Investment Manager and as
a General Manager 81nee 1570. :

rGeneral Manager 'B' ‘Investments (39)  B. Eomm., CA Accountant
'in a hotel group aequlred by Epsilon j itz
Manager in 1969.

'ANALYSIS OF COMPANY EPSILON

OR/MS Life Cycle

AThe Integrated Planning Group was ereateg.in 1970 as. a
Formai part gf the urganizatignal-atrueture'gn the basia of the
consultant's‘recgnmendatinne; It would appedar that the DR/MS
| aetivityfstarted in its Transitional stage, if fhe.elaaaieal

_DR/MS.LiFe Byele is considered. This however is not guite
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accufate, as thé‘Fiﬁéﬁciél Department of Epsilan'had béen trying
to impfuve the‘standard of Financial Forecasting of thé hulding
company for éeveral yéars. A five year Furecast.uas produced
each year which turned gut to be of little value in view of the
lack bf communication between the Financial Department of Epsilon

and the various investments.

This period, prior to 1970,'can therefore be considered
as a Prebirth stage dufing which the Management of Epsilun.uere
.Auare of and Interested in the pnséibility,nf‘improvihg the iong
tgrm financial planningvuf the company. However Top Management
did not appear to knuu'hum‘tu go about improving thé situation.

The arrival of the consultants was enough to push the OR/MS group
through the Introductory Phase of the Life Eycie into the . -
Tranéitiunal Phase with adeqqate stafflahd fihancing.béing'supplied

by Top Managemeht.v

The purchase of the mini-computer confirmed Top Manage-
- ment's faith in the Integrated Planning Group.  By.December 1972
the Group mas,an‘integral part of Epsilon and had achieved

Maturity. - fhe Failuré‘of the Forecasting exerbise in July 1973

. - g S
- did not adversely affect the status and credibility of the Group ;>

L+

in.any way. In fact it'mas instrumental in increasing the power - Ujﬁ;

. Chﬁg 7

of the Group.

uPrimary and Secondary Process

rThe Top Management of Epsilon passed through the Primary

Process -af OR/MS diffusian,during 1965~1970 when Ménagemént'started
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tu‘bebume interesféd'in improved methods of Furecasting and
perFDrmanbe monitoring. The Secondary Procesé started once the
Integrated Planning Group was formed in November 1970 and was
complete hy January_l973 mhén'the reporting reqﬁirementé of the
Planning Group were within the Dperafing instructinns_pf all

investments.

Sponsorship

Nn'clear'spnnsur of OR/MS activify can be identiFied iﬁ
Epsilon. vHﬁmever the Financial Department and the Purffoliu
section emerge as fwu cumﬁitted users of the thnrmatinn produced
by the intégratéd Planning Group. Both héve been extrémeiy ) |
supportive af the Graup-and havé used the Brﬁup tﬁ prave tha£1
many ﬁF the companies in which Epsilon has interests have poorly

developed information systems.

PRIMARY PROCESS AT COMPANY EPSILON

Receptivity of Top Management

Although Epsilan is only involved in Financial Model
‘Building and Forecasting at present: the Receptivity of Top

Management-Fuf'DR/MS is éurprisingly high.
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TABLE L9

" RECEPTIVITY OF TOP MANAGEMENT OF COMPANY EPSILON

. TOWARDS DR/MS

. Top Manager ' Receptivity
- Ghairman _ ‘5
Managing Director 5
Financial Controller E
Portfolio Manager 5
" GM 'A' Investments E
5,

M 'B' Investments

The rating of Epsilnn in‘terms'DF Faqtors aFFecting.Receptivity

is given in Table 50.

TABLE 50

FACTURS.AF?EETING»REBEPTIUITY'IN COMPANY -EPSILON

Rating |

"CDNTRULLING

- Influence of Internatlonal Parent/A55031ate
' ProF9551onally Trained Top Management
- Availability of EDP Expertise

 bTo=

'ASSISTINGY_'

- Top Management Exposure to Innovation

= Influence of Management Graduates. ,
- Influence of International Consultants

- Use of OR/MS by Competition

- Increased Competition, Reduced PrnFlts

- Increased Size of Operation ”

- Govermment Involvement

222UV T
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The work done by the consultants in Epsilon has resulted
in the development of- an extremely effective Information System in

all areas.

"TABLE ‘51'

INFORMATION SYSTEMS RATING IN COMPANY EPSILON

LOCIS System = 0,71

PAOCIS System = 0,75

FOCIS System = 0,85

MOCIS System = -0,85

OVERALL ISR = 0,80

SECONDARY PROCESS AT EPSILON

) ) ’ 7
' . . ) - . L)
Although the Financial Forecasting Project and the : ,

) .

(7

Integrated Financial Model are closely related to one another they(ﬁ;Q(g

are in fact two tbtally separate projects. The Integrated

Financial Mbdel depends upon the Financial quECasfing Model for
iﬁput and as a result is only as acchrate as the projecfions.of
fhe Fufecasting Mbdel. However the Integrated Financiél_Model
does permit the_TDp Manageﬁent of Epsiiun to Carry‘out sensitivity
anlyses to determine the effect UFlvarying returns from majar v
investments. .~TDp Manégement of Epsilan‘uas therefure_asked tu‘

~ rate the success of both projects independently. 

Surpfiéingly enough the rating df'huthfprajects is
Moderate Success or better, which shows that Top Management of

Epsilon are aware aof the reasons for the limited success of the
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Financial Fprécéétihg project. Discussions with Top Management
indicated that the majority had already decided that the basic
model was adeguate ahd it was now necessary to ensure that the

inputs from individual companies was meaningful.

"TABLE 52

‘i TDP‘MANAGEMENT RATINGS OF OR/MS SUCCESS AT

‘COMPANY EPSILON

Manager - . Financial Forecasting Integrated Model
Chairman M 8
Managing Director. M 8
Financial Controller 5 S+
Portfolio Manager S S+
General Manager 'A’ S S
General Manager 'B‘' S - -5

The 1mpact of the various factors 1nFluenc1ng success at

Ep5110n are glven in Table 53.

TABLE 53

FACTORS AFFECTING SUCCESS AT COMPANY EPSILON

Rating_

'CONTROLLING

Level of Top Management Support
Level and Nature of Sponsorship
-Level of Systems Development
Availability of Computer Support

TTOD=RT

 ASSISTING

- Influence and Reputation of OR/MS Group-
- Relevance and Success of Projects

- Farmalization of Procedures

- Level of Client Receptivity

- Nature and Competence of DR/MS Persunnel

22210
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" F. - RESULTS OF THE FIELD STUDY IN COMPANY THETA

- Company Background

Company Theté manufactures and markets men's and women's
clothing. The'qumpany was fourded in 1930 and grew sluulylunﬁil
1962 when it merged with an organization of comparable size.
Béfmeén.l962 and i97D‘subsequent grouth uaé‘véry.faﬁid and ét tﬁg :
end uF thé boom period Théﬁa was one of the largest clothing -
companies in South Affica,_ Brumth'hroughf.prublems bf control

with it and the profits of Theta varied cpnsiderahiy betuéén 1968

and 1973. The cnmpéhy is guoted on the Johanhesburg-StDCk’

Exchange and is still’Very'lérgelyvfamily gwned.

TABLE 54

PROFIT AND TURNOVER PERFORMANCE FOR COMPANY THETAX

Vear ending Dec. 31st 1968 1969 - 1970 1971 1972 1973

' Profit before Tax (ROOD) 365 - 48O 57  -175 98 425
Turnover (ROOO) - 14 650 15800 16 210 14 920 15 200 16 850

- *3ource: -Cumhény.Récnrds.

| ‘CDmbany Theta has ifs-Hgadlﬂffice in Durban aﬁd Séles»
bFfices thr0ﬁghDut South.Afriba. ’Thé_cdmpany empiéys_abuut 1 500
people, the méjority in Durban and Cape‘Tomn; THe»company'markéts
its products;under a.number DFvbrand'names;vthe majority of whiﬁh

are regarded asileading South African brands.

Theta manufactures three American brandnames under
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1i;en¢e. This has-éiven the company acceaa-ﬁd American and
Européan mérchandisihg and productiun expertise. The majorify.nf
Theta executives vigit their principals and Tfade Fairs in Europe
and America once or tuibe é,year. Most aof the Top Management of
Theta are extremely conéciuus of the defigiencies'of the company
ahd,many'uf the inndvafioné introduced'dUriﬁg thé'last-Fém.yéarsv‘

stem from these visits.

History of OR/MS Activity

Company policy at Theta has been to insist on the
development of effective information and planning systems within

subsidiaries. As-many of the companies acquired by Theta were

Family owned and managed, they generally used unsnphiSticaEEg;m

Fiﬁancial; marketing and production control technigues. These

were allowed to remain.until the Systems Dévelnpment Group in
Theta's DP division.uas able to implement new systems hased'ﬁponi_

compény standards.

Thefa‘acquired its own ICL cumputer:in 1968 to handle
routine data ﬁrocessing applicétinns suchvas mages; debtors, and
'salarieé. By 1970 the DPvdepartment had‘expanded its sphere of
npefatiuns ta indlude castiﬁg; inventary records (ram:matefial,_
work in progress, and Finishéd guudé).and p:qduﬁtiun'schequiihg.
In order td do this Fn:-the member Drganisafions af the group'it
: was‘necessary to expéhd_the systems analysistebtiun of tﬁe DP
department.. In 1971 the Merchandisers oflthe larger companies
apprnached‘fhe DP Manager to ask for an integratéd Merchandising

and Production Planning system which would accept booked orders as
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‘inpet and produce a'preductinn schedule for each range based upon
the availability of fabric. This would be rerun weekly during the

production cycle of the range.

The Systems Development Group was created at this time
(July 1971) as a speeieluprojeete division Mithin'thevDafa
Processing Department to handle this type.af‘assignment. The
Group was headed up by a senior systems analyst unn had been with
Theta since 1968. He had previously worked in a large men's.
clothing cnmpany in Cape Town designine prnduefiun planning systems,
and.had nearly ten years experience in;fhe_cluthing industry. ,xinv
additien:the Grnup had anether systems analyst, a production
managee from one of the'FactUries, as well as several prugfammers.
The Top Management UF Theta decided to allocate additional personnel
to the Greuplas and mnen'required. To handle the merchandising
éssignment two juninf merchandisers were secunded to tne Grenp'Fnr

a year.

. The Merchandising/Production Planning project initialiy
made rapid prngrese, hut by September 1972 had bngged down invsume
firms beeaese of fundamental systems differences. However it was
“working sueCessfully'in‘Fuur cnmpanies by January 1973 and had heen

introduced inte‘ell member companies by the yearfend.'

In March 1973 the Systems Development Group started to

_Qesign'a Booked Orders System for the Marketing Division. Due -to

the short selling period of ranges, it was essential that projection

on oversold and discontinued Styles was as répid as possible.
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Working very closely with the marketing departments Df'the_tmo

biggest‘cnmpanies in Theta, the Systems Develupment'Grnup'completed

and installed an acceptable system by early 1974. It was hoped to

iiifEE’/Frminals in all sales offices of Theta to speed up data

éépture.

TOP_ MANAGEMENT PROFILE

Individual_Managing Directors of cumpaniés wﬁich had
been taken over by Theta during 1975—1970 were ndrmally référred
tﬁ as Merchandisers. When the Fieid.study wés condﬁctéd_in 1973
the organization structure of Theta was in a stateIUvalux due to
the proposed centralization of ﬁhe majority qF_Functiuhé»at Head
Office. The new urgahizatiun strﬁcture was desighed to permit
Mer;handisers of companies to continue désign and manufacture D#‘-
sampie.ranges as'théy had in_thg past. ~ These ranges would be
carried by_memhers of the.Theta Sales team, and_uould be manu-
Facturéd by a Theta Production Division undér the control of a
'Pruduction_Direﬁtor. All financial and administratiuh functions
would be centrélized, but.Mérchandisérs would still be resﬁqnsible
for the selection Df fabric of théir ranges.  The proposed
Drganization‘structufe is éhnun in Figure 12. This was due to

be implemented in‘Jénuafy 1974,

%1



FIGURE 12

PROPDSED PARTIAL ORGANIZATION STRUCTURE OF

' COMPANY THETA (PRDJECTED 1.1.1974)

CHAIRMAN |
MANAGING
DIRECTOR
ADMINISTRATIVE FINANCIAL MARKETING PRODUCTION
DIRECTOR DIRECTOR DIRECTOR - DIRECTOR
| COMPANY
'MERCHANDISERS (6)
~ bATA | | svstems | T - | ’
PROCESSING | | DEVELOPMENT | | ACCOUNTS SAgEs FORCE PRODUCTION

“hig
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R brief resUmé’qF the members of the-Top Managemenf team
étIThefa_is inén‘in.Téﬁle 55. It must be borne in miﬁd that
although all thé individuals were employed in Theta, they were not
yet in the positions éhumn in the urganizatiun chart at the time of
the field study; This organization chart came into béing two

months after the field study was completed.

TABLE 55

SUMMARY BIOGRAPHICAL DETAILS OF TOP MANAGEMENT

OF COMPANY THETA | ' - (f?;ﬁ

Chairman (64) Founder of Theta and majority shareholder. Over
forty years experience in the clothing industry.

. Managing Director (42) B.Comm.,CAR (SR). Originally Financial

‘Controller of Theta, which he joined after serving articles.
Promoted to Managing Director in 1970 when p051t10n created for
the first time.

Administrative Director (48). CIS. Currently Managing Director/
Ouwner of one of the companies acquired by Theta. - Twenty years
clothing industry experience. -

Financial Director (35) CA (SA), CwWA. Currently Financial
Controller of one of Theta's sub51d1arles, has held this pDSltan
for over ten years.

Marketing Director (u7) The Sales Director .of Theta since 1965
with twenty-five years sales experience. Is regarded as one of
the most knowledgeable men in Theta. _ -

Production Director (38) ATI. Recruited by the Chairman in the
UK in 1971. Was previously production manager of a large
British clothing company. Has been responsible for control of
production of two largest companies in Theta for two years.

6 Merchandisers (29-52) Na formal gualifications.  Have
between ten and thlrty years of experience in range selection and
designing. .

DP Manager (38) B. Comm. Joined Theta as DP Manager in 1968.
Had five years experience in DP 'in the cluthlng 1ndu5try prior to
this. .



316.

ANALYSIS OF COMPANY. THETA

" DR/MS Life Cycle

The Systems Development Group is a formal part of the
organization struoture ovaompany Theta. It has been assigned
personnel and is now engaged 1n settlng up systems w1th1n Theta
' uhloh will be adopted by all oompanles. Houever it does not have
a permanent charter and it 1s 11kely that 1t may be dlsbanded

once the maJorlty of the systems are operatlonal.

The perlod 1959 1971 seems to correspond to the Preblrth
_Phase of OR/MS aot1v1ty 1n Theta, thls was Folloued by the ”
Introductory Phase From July 1971 to January 1973 uhen the |
Merohandlslng/Produotlon Plannlng systems heoame operatlonal rn
at least four oompanles.jt The Group has been 1n the Trans1t1onal
.k“Phase of the L1Fe Gyole since early 1973. "The success oF the
'.Merohandlslng/Produotlon Plannlng proJeots and the Booked DrderS‘n

:systems do not appear to he sufflolent to make Top Management

“grant a permanent oharter to the Group. -

‘fPrimary and SeoondaryﬁProcess

The Prlmary lefuslon Process. oF UR/MS at Theta started
_in'iéégtand.was oomplete in July l97l. - The Seoondary Process
started 1th the 1ntroduot1on oF the Systems Development 1n 1971 :T
and was oomplete in 1972 ' Although the maJorlty oF Top Management o
”and louer levels of Management appear to have adopted DR/MS there.
-:are stlll members of Top Management mho feel that the Group ulll

‘ have to be- dlsbanded onoe the Booked Drders system is operatlonal.v
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-Spgnsgrship

The Data Prgcesalng Manager gf Theta is the only
Tindividaal who can he 1dent1F1ed as a apnnaar_eF the OR/MS
activity. He was largely instrumental in obtaining sanction

for the creation of the Systems Planning Group.

PRIMARY PROCESS AT -GOMPANY THETA

.Recept1v1ty of Top Management

The prgpoeed regrganlzatign gf Company Theta ulll very
much reduce the authurlty and reepnn51bllity of the managers nf
_.the gix cempanlee whlch were merged tu Furm Theta. ' As a result
vtheae 1nd1v1duala are nut 1ncluded in the determlnatlgn nf Top vb

.Management Recept1v1ty.

TABLE 56

REEEPTIVITV OF TDP MANAGEMENT AT CDMPANY THETA ]

TDNARDS UR/MS

U.TngvManager - _: % ReCeEtivith”i
‘Chairman E ' N
“Managing Director _ o o

Admin. -Director . ey

+.. Financial Director L i}
- Marketing Director o X/ \ZL
 Production Director e '6& </

The most notlceable Feature of the ReCEpt1v1ty nF Top

0 = 0 0 L

Management of Theta tewarde DR/MS isg that 1t is low and’ that it

does not vary.51gn1flcantT

N Rning

" between fndlvlduaIS@.'
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CTABLE 57

" FACTORS AFFECTING REGCEPTIVITY AT COMPANY THETA

" Rating
CONTROLLING |

- influence_nf'Intefnatiqnal Parent/Associate
-~ Professionally Trained Top Management '
- Avallab111ty of EDP Expert1se and- Support

==

ASSISTING

- Top Management Exposure to Innovation

- Influence of Management Graduates

- Influence of International Eunsultante
- - Use of OR/MS by Competltlon S
. - Increased Competition, Reduced Proflte etc. v,'”'
" = Increased Size of Operation. ‘

- Gnvernment Involvement

zZr==z=2x

The systeme'in Theta are Fairly mell develnned due to
the act1v1ties of the Systems Develnpment Gruup.h Thle lS shnmn :

by the Infurmatlon Systems Ratings mhlch uere recurded in Theta.-

‘TABLE 58

INFORMAT ION SYSTEMS RATING IN COMPANY THETA

' LOCIS System ISR 0,71

PADCIS System ISR = 0,63
FOCIS System ISR = 0,80
MOGIS = System ISR = 0,55

. DVERALL ISR 0,70
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SECONDARY PROCESS AT COMPANY THETA

The Systems Development Group at Theta has completed
the Merchandising/Production system in all six subsidiaries and
has partially completed the Booked Orders system. The Management

ratingaﬂaf the aucceaa_af these‘prajectabiavshnun'in Table 59.

TABLE 59

TOP MANAGEMENT RATINGS OF OR/MS SUCCESS OF THETA.

Manager - . Merchandising Project - ‘Orders Project
- Chairman - -~ . S+ u
Managing Director § M
Admin. Director =~ 5. M
Financial Direéctor : ' S5+ S
Marketing Director o S S5+
"S5+

- Production Director S+

It is ev1dent that although Top Management is not B
particularly receptlve towards OR/MS they a11 Feel that the tun
. prngecta handled to date have been-successful. The»ratlng of t ei
Orders PPDJECt 15 aFFected by the Ehalrman s "Uncertaln“ reply.
: _He 1ndlcated that he dld not knou ennugh about the prDJECt tult__v‘

’cnmment.

TABLE 60

"FACTDRS INFLUENGING SUCCESS AT COMPANY THETA

CONTROLLING - 0 Rating

- Level of Tnp Management Support
- Level and Nature of Sponsorship .

© =~ Level of Systems Development ,
‘= Availability of Computer Support.

DD=E D

(continued averleaf)'
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FACTORS: IN'FL'UE'N’I:.I»NG{;:?SUI?.-E'ES'S",AT _COMPANY "THETA v:(i:ci-ntin_ued)' L

AS5ISTING :

- Influence and Reputation of OR/MS Group
- Relevance and Success of Projects

~ - Formalization of Procedures

- Level of Client Receptivity

- Nature and Eumpetence of UR/MS Persunnel

T=E=UDUO
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G.- RESULTS UFHFIELD”STUDYfIN CDMPANY-HAFPA..

Company Background

Company Happa was formed in 1962 as a joint venture

hetween a South Afrlcan and an international drganizatlon. The

.-cpmpany manufactures a var1ety dF textlles u51ng synthetlc and

natural Fibrea. The company is. not ‘quoted and does no dlac se:

_any dperating'infprmatidn. Hduever comments made by.various

members of po Management durlng the Fleld Study uduld 1nd1eate

that the compan

is dnly marglnally prdfltable... Turndver For‘»

l97h was apprdxlmately R28, 0 mlllan.

The Head folce and Faptdry of. Happa 15 ldcated in
Jnhanneaburg whllst there are sales offlces in Durban, Cape Toun,"
’Bldemfdnteln and Pdrt Ellzabeth The cpmpany empldys abdut SDD

pedple, the maJdrlty dF whdm wdrk in the Factpry. o

The company draws heav1ly an 1ts 1nternatldnal a55001ate

‘Fdr technlcal expertise. Many of the Happa empldyeesvare secpnded
1Frdm—ah;d;d'dn*aeezanments from 1 mdnth to l year duratldn. There

is a cunetant 1nterchange of 1nfdrmat10n betueen ldcal and 1nter—.v_
natldnal Top. Management. ~The DR/MS act1v1t1es descrlbed in thlS.:

F1eld study have all been mddelled an 81m11ar appllcatlons 1n'

Brlta;n and Eurdpe._r

Hlstdry of" DR/MS Act1v1ty

The DR/MS act1v1ty in Bdmpany Happa 15 lncated 1n the

Prdduptldn Plannlng Department which is an 1ntegral part dF the |
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_permanent crganlzatlcn structure cF the company. - It is extremelyy
difficult ta deF1ne which are the OR/MS areas used in Prcductlcn
Plannlng as they are»all closely 1nterllnked. chever the three
main functions pechrmed by the Production Planning Department

are to: | | |

(a) Forecast anticipated‘demand Fcriall products. .

(b) Scan Inventory Records based upon demand.

—

(c) Schedule Production of products with inadequate availability. -

The company has been cperatlng these three systems 91nce-fi’
it started 1n 1962 ‘ Inltlally all three Functlcns were perfcrmed;fn
'manually, but in 1969 1t ‘was decided tc ccmputer1se the tctal-‘
cperatlcn as a result of the 1ncrea51ng ccmplex1ty cF the manu-
Facturing cperatlcns. The computerised system was installed in
'stages betueen 197D“and'1972 by which time ituuas thecretically
ccmplete. At the t1me cf the Fleld study the system was stlll
vnct cperatlng successfully, and much of the 1nfcrmatlcn prcduced

was su3pect. '

The Prcductlcn Plannlng Department at Happa ccnslsts cF_
- four analysts, all cF uhcm have been mlth Happa since the ccmpany '

:started. - The Fcur-analysts have an~average cfvlS years experlence

in the planning and ccntrcl cf textile prcducticn;V Ncne'cf'the

analysts have actual EDP experlence althcugh several cF them ucrked

clcsely ulth the: bP Department at Happa mhen the ccmputerlsed

systems uere deslgned and 1nstalled.
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Happa:has'an in-house Computer Degartment-mhieh produces
all the accgunting:and financial infurmatian required within the
company. The Department is staffed by a DP Manager, two ayatems
analysts, three programmers, two operators, and three encoder
operators. Individuai degartmenta are gEneralivaESpnneihié for

their‘gwn data_captnfe. Ngne of the DP staff havevhad previous

experience of OR/MS situations although the majority uf.grggrammes'
used by the Production Planning Department are paekagesﬁgbtained .

" from the international partner.

Tgp Management Pruflle

The Tgp Management Grgup at Happa is very emall, CUhSlat---
ing UF the Managlng Dlreetor, ‘and the D1reetgrs of Marketlng,

Plannlng and Flnance.-‘ These Fgur Dlrectore work as a Manegement

-:;Team uhlch reports tn the Bmard of Dlreetors which is made up gF

'ngmlneee From the two cnntrglllng cgmpanles.‘ Inview UF the '

speclaliaed-nature UF_the bnalness,_the Management Team really'
cuntruls the'nperation nFtHagpa; A part1a1 Drganlzatlnn structure,
_shoulng the lncatlgn uf Productlun Plannlng and DP Departments ig

given 1n Flgure 13
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FIGURE 13

IAPARTIAL'DRGANiZATIDN STRUCTURE DF_CDMPANY-MAPPA

BOARD

MANAG ING
| DIRECTOR

PRODUCTION | = | MARKETING | | FINANCIAL
DIRECTOR DIRECTOR | . | DIRECTOR.

R | PRODUCTION | - . CDATA | e |
PRODUCTION | | "piannING | | PRocESSING | | AECOUNTS.

‘Brief blngrephlcel det81ls are glven an these Fnurj '

members nf Tnp Management UF Heppa belnu._,t‘f -

IABLE 6

SUMMARY BIDGRAPHIEAL DETAILS DF TDP MANAGEMENT

AT BDMPANY KAPPA (July 1973)

Manag;ng D1rectnr (56) B8.S5c. Has been with Kappa since it
started in 1962, was Works Manager at thefactory until 1968 and-
then Managlng Director. - Has over thlrty years’ textlle eXperience,.
previously be1ng emplnyed in the UK. .

Prnductlnn Director (41) B.Sc. (Bhemlstry) Joined Kappa from
the South African partner in 1962 and became Production Director in -
1970. Although he lacks a Fundemental textile tralnlng is. extremely"
knnmledgeable. . : . :
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SUMMARY'EIDGRAPHICAE DETAILS OF TOP MANAGEMENT

AT COMPANY KAPPA (continued)

Marketing Director (45) MIMM (S5A). Has been with Kappa .for five
years, previously the Sales Manager of a competitor. Has fifteen
years experience in the marketing of textiles and fibres.

Financial Director. (52) CA (SA). Joined Happa as the Chief
S

“Accountant in 1965 and was promot =] ancial“Director_mhen- o
the previous Director ‘returned to L 3 » >?<j/

ANALYSIS OF COMPANY KAPPA

" OR/MS Life Cycle

The DR/MS Group is Formally 1ntegrated 1nto the .f
organiiation structure of Happa as the Production Planning.
Department; .The Group started in 1962 when the.company was
Fformed and has become progre551vely more. 1nFluent1al 1n the
1nterven1ng time.' The activities of the Group are modelled

on the activities of a.similar group in the international parent;; ’
The Production'Planning Deﬁartment‘is-in“the_Maturitv PhasesoF;.
the Life Cycle of OR/MS activity. The Department:did not go i.
through the First three phases of the Life Cycle as 1ts EXlStEHCEY

"mas specified in the 1n1t1al organization structure oF Happa.g_

Primary and Secondary Processes

Top Management at Kappa did not go through the Primary
Process oF UR/MS diffusion as the DR/MS act1v1ty was 1ncorporated
in the organization structure of the company From the outset.
‘The Secondary Process 1s not yet complete,ias neither Top Manage—

ment nor the lomer levels oF Management in Happa have adopted the -
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DR/MS.techniqueaUSed:by the Praductian Planning_Department.‘
They are however unable to reject the technigues as their use is

required by the internatianal parent.

Sponsprship

The internationalnparent of Kappa can be readily identi-
ified'as_the sponsor of the UR/MS activities peffarmed in the campany,

The Sponaorshib iafAutharitative father-than Participative; !

PRIMARY PROCESS AT COMPANY KAFPPA

Recept1v1ty of Tnp Management

.The Tap Management of Company Happa is an excellent
example of a highly Receptlve grnup where Recept1v1ty is dlctated
by the pnlicies af the spnnanr, the required arganlzatlon atructure
- and repnrtlng syatema of the Drganlzat1an. ThlS is shamn clearly

in Table 62.

TABLE 62

RECEPTIVITY OF TUP MANAGEMENT OF CUMPANY HAPPA

TDMARDS UR/MS

Top Manager = . o Y Receptivity

‘Managing Director

- Financial Director-
Production Director.
-Marketing Director -

Cmmwmm
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The factors controlling Receptiviﬁy exert a significaht

eFFect butvthE influence of Rssisting factors is not as marked.

T ABL

E

63

FACTORS AFFECTING RECEPTIVITY AT COMPANY KAPPA

" CONTROLLING

Influence of Internatianal Parent/Associate
- Professignally Trained Top Management '~ =

- Avallablllty of EDP Expertlse

‘ASSISTING

- Top'ManagementvExposure to Innovation
- Influence of Management Graduates

- Influence of International Consultants
- Use of OR/MS by Competition

-~ Increased Competition, Reduced Pruflts
- Increased Size of Operation

© - -Government Involvement

'well

tﬁat

Company Happa-is'interestihg

designed Infufmatinn'Systém whibh

of the ihﬁernatiohai'cémpany.

=L

"TABLE-

Rating

zUvUO

z2zz=2=2==

-as it possesses an extremely

is mndeiléd éntirelyaupuh f'

COMPANY: KAPPA

| INFORMATION SYSTEMS RATING

LOCIS System
PAOCIS System:

FOCIS System
MOCIS. System

ISR
ISR
ISR
ISR

0,85
0,75
0,93

0,71

- OVERALL ISR

0,86
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 SECONDARY PROCESS AT COMPANY KAPPA

The ProduetiunAPlanning GroUp'is carrying out thtee

| separate prujectsﬂalthuugh they do ahpear to be integrated -

Demand Fnrecesting; Intentnrytﬁnntrnl,lPrnductinn Planning;”
Production Planning generally would not be recngnisaﬁ as an OR/MS
technlque, hnmever the Falrly snphlstlcated cnmputerlzed plsnnlng
model meets the requ1rements uf the DR/MS deflnltlnn. The Success

ratlngs.UF_Tcp Management are given below.

TARBLE _"ss,-7' VT'.“'t. R "'(7

TOP MANAGEMENT RATINGS OF OR/MS SUCCESS AT MAPPA | -~~*.&55¥p '

Mansger " Forecasting fnventnry
Managing Director .5 |
Financial Director.. = == M~
Marketing Director o .5+

‘Production Director .~ 8

The very different pereeptluns of Success can be_
.‘explalned in terms of. the 1nd1v1dual's knowledge uF the Faults _,4<'
in the three systems;'} Due to errors in dats 1nput the Inventnr

—_—
System is prndu01ng errnnenus information for the Prnductlnn

Plannlng System. The Marketlng Dlrectnr and Prnductlnn Dlrecter
_arevauare that the planning system is unrklng well. Hnwever beth
~ the Managing Director and Financial Director feel that’bqth_"v

',systemsﬂere at faelt;

Tahle 65 dlsplays the ratlng of Fecters belleved to

-_1nF1uence Success.
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TABLE 66

FACTORS AFFECTING OR/MS SUCCESS AT EdMPANY KAPPA

Rating
CONTROLLING

- Level of Top Management Support

- Level and Nature of Sponsorship
= Level of Systems Development’ :
- Availability ‘of Computer Support .

=Zuw=T1

 ASSISTING

- Influence and Reputatlun of DR/MS Group-
'~ Relevance and Success .of Projects
- - Formalization of Procedures-
- Level of Client Receptivity ‘
- 'Nature and Enmpetence of DR/MS Personnel

=2zzuwz= .
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the Merchandising Information System.

It is not difficult to explain the low Receptivity
Ratings of Delta Top Management; Table 43 lists the scoring for
the factors believed to influence Receptivity and these confirm
that Delta is an unfortunate environment in which to establish
OR/MS. The Information Systems Ratings shown in Table 44 also

highlight the inadequate systems development in Delta.

TABLE L3

FACTORS AFFECTING RECEPTIVITY IN COMPANY DELTA

Rating
CONTROLLING

- Influence of International Parent/Associate
- Professionally Trained Top Management
- Availability of EDP Expertise

=222

ASSISTING

- Top Management exposure to Innovation
- Influence of Management Graduates

- Influence of International Consultants
- Use of OR/MS by Competition

- Increased Competition, Reduced Profits
- Increased Size of Operations

- Government Involvement

22TV =2=222

TABLE Li

INFORMATION SYSTEMS RATING IN COMPANY DELTA

LOCIS System = 0,35
PADCIS System = 0,13
FOCIS System = 0,33
MOCIS System = 0,28
OVERALL ISR = 0,29
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‘ Althcugthambda stocks and has stocked eading,makea of
Continental and_Britiah cars, there does not seem to have been any

concerted effort to acquire overseas expertise and systems.

vHistcry_cF_DR/MS Activity

The only identifiable OR/MS activity at.Lambda is in the

t.v?fEE\Ef_Eéﬂiﬁ,ﬂEﬂEiEiEiEE_fEE_EETtr°1‘ ‘This is an extremely
important area of the‘bu51neaa of the company as investment 1n:
spares has risen Frcm Rl 0 mllllcn 1n 1960 tc RL,2 m11110n in f
| 1973, The 11ne 1tem count haa 1ncreaaed Frcm 32 DUD to 73 DUD
cyer.the same perlcd.v- Stcckturn cffepares has,drcpped_FrcmeZ,l
per annum tcyD,9 per‘annum as aalea'bffabaresihaye‘nctaincreaaed ';¥:

as fast as investment in stock.

The company haa alwaya ma1nta1ned a Spare Parta Ccntrcl

Grcup which had been reapcnalble Fcr the crderlng and ccntrcl cF
parts. The task cf this grcup became prcgreaalvely mcre ccmplex
. as Lambda dealerahlps changed and as the parta catalcgue grew.
Unt11 1968 parta reccrda and crdera ‘were ccntrclled cn a Hardex
Syetem malntalned in Jchannesburg. : Thls was - an extremely 51mpleu'
raystem and 1t was ev1dent tc the wcrkahcp Manager that 1t was nc.‘
3 1cnger sultable Fcr the large number of 11ne 1tems and the'
“increased number cF branches.. In addltlbn the lag in the :
prcce551ng of clerlcal wcrk reaulted im reccrda belng as much as -

three meeks cut of date.

Lambda suFFered an cperatlng lcse cf RlZD DDD in 1968

_the wcrat year in 1ta hlstcry. A pcrtlcn cF thls 1csa cculd be
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attrlbufed to: poor Spare parts avallablllty and control. The
Workshop Manager of Lambda recruited an experlenced Parts Enntrnller
from Germany who started working in Lambda in February 1969. The
Parts Controller had over twenty years experience in automobile
spafes‘cuntrdl, and;during the 1as£.six years had been responsible
for the'deSign aﬁd"impleméntation_of a'compqteriied'stuck'cdntrnl

'systemlfur a leadingvmesﬁ German Mercedés‘Benz dealer.‘

The Controller signed a contract Mith3a Juhanneéburg

computer bureau for the uée»uf their Sciénﬁificvlnventﬁry Méhage—.\¥j
ment Package. - He recru1ted an addltlonal stnck cnntrnller Frnm

one of the motor assemblers in Pretnrla and spent several mmnths
tralnlng the exlstlng staff 1n the spare parts cuntrol gruup.lf
_Table 68 presents Flgures Fnr Flve stuck crlterla betueen 1969

';and 197}.

TABLE 68

~ INVENTORY MANAGEMENT RECORDS FOR COMPANY LAMBDA

1969 S oaem 1973

Branches - b - 5 7. :
Line Items ' - 41 oo - 58 000 S 73 000
Stockturn : , ‘0,6 . 1,1 - 0,9 S
Investment . R2,8millien . - R3,7million -~ R&L,2 million
“Service S 76% - au% . 75% _

‘dldllmprnve

As the table shous

betueén 1969 and 1971, ~ Howev -’the number of the 1tems and the

investmeht in pa:tsvalsn incréased‘51gn1f1cantly.‘ This uas_due :
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to the'increased'numper.of branches and the changeé in dealer-
ship. Between 1971 and 1973 service and stockturn druppéd as-

line item count and investment in stock increased.

Research in Company Lambﬂa at the time ﬁf the Fiéld

- study showed ﬁhat tﬁéfInQentury Euntrol»Systém u857fundaméﬁté11y
_suunﬁ'and well designed; Ineffective brancﬁ maﬁageménf,.hoof
Qléricai traihing,.ﬁeék superQisiDh and lags in papef-wufk flouw

 made the output Frﬁm:theAcomputerized Cdntrolvsystem‘meahinglegs,

Tup=Managément'PruFile

Thé:po Managemeht teém at LambdaiﬁQIUdes tﬁo brothers
“and a cousin uhuse,pérents‘Foundéd.the cqmpahy. ' Aithuugh fﬁere

~are two further individuaié Qho Fqnﬁtidn as part.0F theifop" |
Management téém; they”take~liftlevpar£'1n the decisiuﬁ4mékingb
prucess of tﬁe:urganizatiun; Figuré lh'shuus thg urganiZatiun 
stfuﬁfufe.ahd Tabléiég givés-brief.hiugfaphical'detailsxnf'thé -

-Fiﬁézfqvaanégeré. _:
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FIGURE 1t

PARTIAL DRGANIZATIDN.STRUETURE AT COMPANY LAMBDA

MANAGING
DIRECTOR
WORKSHOP | | SALES | PERSONNEL | |  CHIEF
MANAGER | |MANAGER MANAGER || ACCOUNTANT
BRANCH
MANAGERS |
PARTS 'SALESMEN | emancH |
CONTROL.| | |H.0. & BRANCHES | =~ ° | ACCOUNTANTS { -

. WORKSHOP
FOREMEN (7)

T A B LE 69

SUMMARY BIUGRAPHICAL DETAILS aF TDP MANAGEMENT

AT CDMPANY LAMBDA R

Managing Director (57) The son of the founder of Lambda. - Has
worked in Lambda 51nce ‘leaving school, served hlS time as an ‘
apprentice ‘and has ‘worked in Sales. Functions as Marketlng
Manager arranglng promotions, SpECIEI of fers etc.

Workshop Manager (52) Born and tralned in Britain. Immigrated
to South Africa after World War II, worked in varipus motor firms
‘before. joining -Lambda in 1965. Has. been largely. respnn51ble For
~ - the reorganlzatlnn of Lambda workshops and. 1mpruvements on the
floor. N
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SUMMARY EUIGRAPHIEAL DETAILS OF TOP MANAGEMENT

AT CDMPANY LAMBDA (Cdnt1nued)

Sales Manager (45) Managing Director's brother who joined Lambda
in 1965 after a variety of Jjobs. Has a reputation for being an
effective salesman.

Personnel Manager (58) Joined Lambda in 1960 From the Transvaal
Goldmines where he was a Personnel Officer. :

EhleF Accountant (h5) CA (SA) Edu51n of Managlng Director.
Has held this position s1nce 1953 when he JDlnEd Lambda after
serving articles. -

ANALYSIS OF EUMPANY‘LAMBDA

.DR/MS Life Eycle

The Spares Eantral Graup has always ex1sted in. Campany
Lamdda. Originally one dr two 1nd1v1dualsvma1nta1ned Hardex_
recards aF'mDVementsaF all'line.items and redrdered parts based
‘updn persdnal dbservatlan af hlstdrlcal trends. By 1965'tne
Group had expanded td five - a Cdntrdller and qur clerks - in
arderrtd handle the increased number of line 1tems,_dealersh1ps
.and branches. The Grdup did not empldy statlstlcal demand

Fdreaastlng teahnlques, nor recagnlsed rearder madels. o

In 1966 the new wdrkshdp Manager found that off-the-
shelf service had dropped below 70%, although parts:inventdries

‘had continued to increase.  Between 1967 and 1969 he triéd'tn

1mprave the avallablllty af spares in thannesburg and the branches _l

but qund that he d1d not have the necessary SklllS to handle the

_-camplex 51tuat10n that had develdped.
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The‘Prebirth'Phaaa of the Life Cycle at Ccmpany:Lambda
ended with the arriVal of the neu_Parta Cpntrcller in February
1969. The Introductory Phase was marked by a general'agreement'
an the part of Top Management to allow the Parts Control Group to
introduce a more acphlatirated Fdrecasting and recrderlng model. .
However no further management support was fdrthcdmlng and by the
time of the field atudyg(June/Dctdber 1973) the Grpup was still
in the Intrcductdry Phase. - The necessary paperwork systems to
support the upgraded atdck control mcdel were cnly part1ally y

1mp1emented at branch level. B

Primary and Secondary Processes

‘The Pr1mary lefualdn Process df DR/MS at Lambda was. :

- complete when the Top Management of the ccmpany agreed to the
.empldyment of a neu Parta Cdntrdller in early 1969 and the
,aubsequent 1mplementat1dn of the modified ccntrdl ayatem. The
.Seccndary Process was def1n1te1y not ccmplete by Dctpber 1973 as
the neu ayatem had nbt been accepted by managers at Branch level
nor- had it been campletely rEJECtEd by Tcp Management. There‘
were deflnlte 1nd1cat10na that Tcp Management had . begun-tc belleve

that the expendlture on the 1mprcved 5yatem had nct been Justlfled.

Spdnacrahip

The Workshop Manager of Lambda:can be clearly‘identifiad'
aavthe sponsor dthR/MS activity in the‘campany. Although he
succeeded.in'enlarging the Group and intrcducing a ccmputerized_g -
system, he was - unable tp get commitment and suppcrt from: cther p

members of Top Management _Thla was partially due to his-
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reputation which was based entirely on his ability as a workshop
foreman. Subordinates in other departments tended to resent his
involvement in the inventory project and found that their supariars

were not partibﬂlarly concerned.

'PRIMARY PROCESS AT COMPANY LAMBDA

Recept1v1ty of Tap Management

The d801810n-mak1ng in Bampany Lambda 1a conflned malnly
to the fhraa,Famlly membars._" The Racapt1v1ty ratlngs 1mmad1ataly
'highlight the‘fact fhat thaaa individUaia‘mare'extramely:aaebtical
about the‘Invaﬁﬁafy hfajacf'avan tﬁaagh’thegbhad:agfaed fa it': |

ihitially._

TABLE 70

RECEPTIVITY OF TOP MANAGEMENT AT COMPANY LAMBDA

' TDWARDS OR/MS

Top Manager : x . .7 % Receptivity:
Managing Director - S ‘ : .'H
Chief Accountant: L I

- Sales Manager _ . , v H S .
. Personnel Manager L . H A
* Workshop Manager ' o ' S(QFWWpﬂv)‘

"Although tha“wurkshap Manager was xtra;;I;\anthuaiaatid

about the Invantary prDJECt hlS general ability and knowladga of
gystems and UR/MS was not adequate- tu enable h1m to. Dvarcuma the

.dlalntarest of his cullaaguas.
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Tables 71 and 72 show the Rating of Factors 1nFluen01ng

Recept1v1ty and the InFormatlun Systems Rating.

TABLE 71

FACTORS AFFECTING RECEPTIVITY AT'coMPANY LAMBDA

“Rating
CONTROLLING -
- Irfluence of Internaflonal'Parent | S N
~ Professionally Trained Top ‘Management o N
- Avallablllty DF EDP . Expertlse S N N
- AGSISTING
- Top Managémént Exposure to Innovation M
- Influence of Management Graduates N
= "Influence of International Consultants “N-
- ‘Use of OR/M5 by Competition: - - M
- Increased Competition, Reduced Pruflts_, P
- Increased Size of. Uperatlun : P

 _~:'Gnvernment Involvement

TABLE 72

. INFORMATION SYSTEMS RATING IN COMPANY LAMBDA

'LOCIS System ISR

= 0,35
“PAOCIS System ISR = 0,26 -
FOCIS System ISR = 0,33
MDCIS System ISR = 0,14

DVERALL ISR 0,30
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SECONDARY PROCESS AT COMPANY LAMBDA

OR/MS activity at Lambda is stiil in the Introductory
Phase of the Life Cycle, as Top Management have nat as yet decided
to formally adopt or reject the systems which the Spare Parts
Eantral Group have been trylng to 1ntraduce for Flve yeara._
One of the main ressons for this is that the Trial Phase of the
Top Management DlFFualan process is not yet complete because the
entire inventory praject 1ev1nvalved. It is paaalble that Tap
Management of Lambda might have heen'mare auppartlve'af a-amaller
project which tackled anly one of the prablem areas af atUCk‘
control. Rapld success wlth ea81ly v151ble results may have made-
Top Management more aware of the 1mp11cat10ns of- the Tntal Inventary
Pragect. Table 73 1nd1cates that the prngect has nat been favour-

- ably rece1ved by. Tap Management.

TABLE 73

I0P_MANAGEMENT RATINGS OF OR/MS SUCCESS AT LAMBDA

MEDEEE; " ) IR InventaryaPruject"f

" Managing Director
Sales Manager -
Chief Accountant
‘Pergsonnel Manager
warkshnp Manager .

Ecmem

Ne1ther the Managlng Director nor the Ehlef Accauntant
Felt that the 1nvestment in the Spares Control Group had been

justified, and the Chlef AcCauntant.felt that the exercise been

a waste UF mnney.'
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On the basis of the hypothesis of factors influencing
Success, Table 74 shows very clearly that the changes'qf OR/MS

success at Company Lambda are slight.

CTABLE 74

FACTORS AFFECTING OR/MS SUGCCESS AT COMPANY LAMBDA-

.Aj'Ratiﬁg ’
CONTROLLING

Level of Top Management Support
Level and Nature of Sponsorship
Level of Systems Development
Availability of Computer Support

zz=x=2

ASSISTING

- Influence and Reputation of OR/MS Group
.- Relevance and Success of Projects '
. - Formalization of Protedures
- Level of Client Receptivity.
- Nature and Competence of OR/MS Personnel

mzzZz=.
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I. -RESULTS OF FIELD STUDY .IN COMPANY SIGMA

Company Bacggrdund,

Company Sigma is one of the larger firms of buiiding
contractors in South Africa. The company has been established

for over forty years and is recognised as a progressive and"

S

efficient organization by its competitors. The company is
guoted and has shown Satisfadtory growth in profit during thad}f

- last five years.

"TABLE 75

PRDFITdPERFURMANCE FOR COMPANY SIGMA*

Year ending Dec. 3lst 1969 1970 1971 @ 1972 1973 1974
~ Profit Before Tax (RODD) 3 750 6 235 9 575-' 9 500 11 275 13 375

ﬂ'*derdaE,dempany_Récdida

Turnaver dF Edmpany Slgma is ndt kndwn but was. bellaved td

be- 1n excess dF R5D UDD mlllan in 1974. :

The cnmpany haa 1ts Head DFFlde in thannaahurg and
~ branches in Durban, Eapa wan, Pdrt Ellzabeth and Bldemfdntaln.
-The branches in smaller tduna are dften run by cuntractdrs mhd .

dperate as agen01ea For Slgma.

The ddmpany has no international partnara but maintains'
ClUSE:liﬁkS with a number of Ameridandand British civil anginaering o

- consultants and construction companies. _-Sigmahhaa fdund7tnis an



{
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et

1nvaluable source of - 1anrmatidn regarding technlcal develdpmenta Ufih a/
in civil engineering ‘practice. In addition to technleal infdrma- &jpﬁﬁN
tion these cantacts have also provided the Top Management of Aj@¥Q}JL

Sigma with opportunities to study the application of a great many

OR/MS technigues used by international consulting firms.

History of OR/MS Activity

Company Sigma started using Dh/MS techniqdea.in 1965 -
when the company first applied CPM/PERT td CDntIDl.E majbr civil
eng1neer1ng prdJect with a large number dF aub cuntractbrs. g This
prdgect was auperv1aed and cuntrdlled by a Head DFFlce Plannlng

Group which had been set up in 1960 for the dverall contrdl of

'perects. The manrlty of_the po Management of Slgma had been

=
aware of the pdtentlal of CPM/PERT for several yeara but had ndt

<.

Felt that 1t mas neceasary to empldy the technlque because bf thev

size: dF pTDJECtS handled by the campany. The ‘1965 prdJect was

’aufF1c1ently cemplex td marrant the 1ntrdduct10n df CPM/PERT

The prDJECt was cumpleted in 1967. ‘At this pdlnt-in
,‘t1me mdst members df the drganlzatlbn agreed that CPM/PERT maa

la more effective form df control than anythlng else that had been
~used previously. The company was Fortunate endugh td empldy the_
eervicea of a local cumputer buread which had handled CPM/EERT

: netmbrka tdr aeveral dther_industrial deerahlanurban." Une of
the bureau partnera had apent several yeara‘in'Britain‘running'
Planning projects andlmaa familiar mlth“thefyaridua facete of the

"technique.
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In 1967'the Top Management of Sigma_made the.deciaipn
to use CPM/PERf dnvall complex or large projects particularly
those involving a great number of subcpntractpra; At this point
in time the Planning Department consisted of tud pivil engineers

and one quantity surveyor who were assisted by four clerks. ALl

-three professional members of the Department had several years'df

construction experience and the leader - one of the pivil

engineers - spent‘six mdnths in Londan mith_a firm of civil -

'engineering,cpnaultants atudying CPM/PERT;

In iQEDIthe dpmpany'intrdduced Reapurce and heappnaihil—.
ity Allpcatidn versidna UFVEPM/PERT hecauae it uaa tEIt that'thia |
would prpv1de the Planning Department ulth Further detalla to |
aaaist in the cpntrol df maJpr prUJECtS. The Plannlng Department

suhaequently found that 1t d1d ndt have enough persnnnel to pre—'

‘pare the - prpgrammea and auperv1ae the netuprks once the prUJECtS

were.underuay. In 1971 the Department atrength uaa 1ncreased

‘when two aitegfdremen, alsd civil engrneera,,were-aeppnded to the

'GTUUp‘tD assist in thevsuperviaidn of the methods. 'It‘maahhdped'

to second all site fdremen to the Department dver a perldd dF t1me

td make them mdre famlllar ulth CPM/PERT

In 1972 the DEpartment atarted td work on the ppmputerl-

zatipn of Bills of Quantltlea for tenders,, The Plannlng Manager

'helleved that it ahpuld be possible td prdgramme and superV1ae a

major prUJECt frpm the tender atage td ppmpletlpn, and produce
repdrta on varlatldns from budget at various atagea pf the th.

The flrat stage in the tdtal prpgramme was the cpmputerlzatlpn of
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the Bills OF"Quéntities." All stages oF‘computerizatiun were to

be ihplEmented by the‘Computer bureau which had initially been

involved in the CPM/PERT project.

Top Management Profile

With thE'excéptinn of the Financial Director, the Top

Management Team of Sigma was made up entirely of Civil Engineers.

All policy decisidns in Sigma meré made by -an Upérétihg.ﬂoard

which consisted of the five members of Top Management. This

group was characteriied‘by'a-greater.Féeling of co-operatian and

cdmmitment;thah’was enCountefedfin any Df'thE'uthgr nine.Field'

studiésg _ Thé;orgéhizétiOn.étrUCtuie of Sigma is éhdunvin -

Figuréle.-
" FIGURE 15
'PARTIAL ORGANIZATION STRUGTURE OF
" COMPANY SIGMA (January 1974) .
| MANAGING
| DIRECTOR
PLANNING || CONSTRUCTION || CIVIL PROJECTS || FINANCIAL || ADMINISTRATIVE
DEPARTMENT || = DIRECTOR DIRECTOR DIRECTOR || -~ DIRECTOR-
n .
CBRANCH | | PERSONNEL
MANAGERS | | MANAGER
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Table 76 gives bidgraphical details of the_six'managers.

TABLE 76

" SUMMARY BIOGRAPHICAL DETAILS OF THE TOP MANAGEMENT

AT COMPANY SIGMA (January 1974)

Managing Director - (52) B.5c. (Civil & Mech) - Joined Sigma as
a site foreman and hecame Director of Construction, Dlv181dn in
1965. Appdlnted Managing Dlrectdr in 1965. -

Construction Director (47) B.Sc. (Elvil)  Qualified as a civil
engineer in America in 1950 and worked ‘in America until 1960.
Joined Sigma in 1964 and made a Director in 1969. ’

Civil Prdgects'Directdr (55) B.Sc. (Civ1l) Jdlned Sigma after
World War II and went back to univers1ty in 1957. Worked as
Cape Town Branch Manager until 1967 and then made Eiv1l Projects
Director.

Financial Dlrector (L0) CA (SA), CMA' F1ve years ‘with Slgma.
Previously employed by a large engineering company where he had
been responsible for the introduction of stsndsrd,custlng_systems.

Administrative Director (42) B.Comm., B.Sc. (Civil). Completed. .
his B.Comm. by correspondence whilst working as a civil engineer

in the field for Sigma. - With Sigma for fifteen years. Respon-
31ble for the co- drdlnatldn acttvat'es of branches.' IR

| ANALvsIS‘nF'CdMPANY'SIGMA

OR/MS" L1Fe Cycle

UR/MS sct1v1ty is Fdrmslly 1ntegrsted 1ntd the drganlza—.
tidn.structure dF Slgms in the form of the Plannlng Department.‘-
| DR/MS started as an Externally Induced process 1n 1965 uhen CPM/
PERT was used td co- drdlnste a maJdr prdJect. ” The Intrdductdry.

Phsse dF the Life Eycle extended to 1967 uhen the prdJect was d
successfully cdmpleted ‘and CPM/PERT schedullng was adJudged to be‘

a success.
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The DR/Mb actlvity moved from the Intrdductdry ta the
Maturlty Phase df the Life Cycle when the po Management of Slgma
deeided to apply CPM/PERT control to all major or complex

. construction projects.

| in additiaﬁta the control of the scheduling of majdr-
Cdnatrudtidn'prdjedts.usingdCPM/PERT,vtmd further OR/MS activities
are being used at.Cdmpany Sigma. The'First'ianlvea the use of av<
more powerful version of CPM/PERT - PERTRAP uhlch Cdntrdl the
Alldcatldn of Reseurcee ‘and the a581gning dF respdnelblllties.
The Planning Grdup was expanded as a reeult dF the 1ncreaaed uerk~."

ldad arlelng'from_the implementatidn of PERTRAPAprogrammeS- :

- The eecend DR/MS activ1ty, uhlch is currently belng
‘develdped 1s the Cdmputerlzatldn of Bills dF Quantltlea.
‘Although thls is the th1rd prdJect handled by the Plannlng Grdup
'1t mlll prOV1de the prellmlnary data hase in the Plannlng and

CDHtrDlva Cdnstrdet;dn prdJecte,

At the t1me of the field study, neither the PERTRAP ndr
‘the Bllls of Quantltles appllcatldns had been develdped adequately '
td be 1ncluded in ndrmal dperatlng prdcedures td cnntrdl maJdr

censtructldn and rdadmaklng prdgects.

Prlmary and Secendary Processes .

The Prlmary Diffusion Process dF DR/MS at Cdmpany Slgma
1mas cemplete in 1965 when the po Management of. the cempany dec1ded

~to run’ a trlal .on CPM/PERT The Trlal phase dF the Authdrlty— )
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Innavation Decisipn”prdeess was complete in 1967 and the Secondary
Diffusion prdcees’wae definitely complete by 1969 when CPM/PERT had

been adapted at all levels within Sigma.

Spdnedreh_g

There does not seem to be any 51ngle 1nd1v1duai whe has
‘been actively involved in the spdnsdrshlp df DR/MS act1v1t1es.
The Plannlng Department can be 1dentif1ed as the departmental
promoter or eppnedr dF DR/MS as it has been 1nstrumental 1n=h'
gettlng po Management td fdrmally 1ncerpdrate CPM/PERT in the
edntrdl syeteme of the cpmpany. The Department has used DR/MS
to 1ncrease its own etandlng w1th1n the cempany, and as a result 3 f%ﬁbug

the department has 1ncreaeed in size" and hae become a far more

/MX40¢/MJI

7

pdwerful Functidn than 1t was previduely.

-PRIMARV PRUEESS AT COMPANY SIGMA

Recept1v1ty of po Management

, The Top Management UF Slgma were reepdnelble Fdr the
DlntdeUCtan dF CPM/PERT 1ntd the Plannlng Department df the
cempany. DlSCUSSanS wlth the members df the Management Teamr
revealed that they were generally in favour of. 1nnpvat10n,
prdyided that it -could be shpwn to be in the best IntereetS'df

the:epmpany._

The Recept1v1ty Ratlnge ef the Flve members df po

'Management dare g1ven 1n Table 77.:
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"TABLE 77

RECEPTIVITY OF TOP MANAGEMENT OF COMPANY SIGMA

TOWARDS DR/MS

Top Manager ' : ' . - ‘ReeeptiVity_t"

. Managing Director

~-Fimancial Director
Administration Director
Construction Director
Civil Projects Director

nwmwmwm

The uniformly favourable Receptivitysﬂating of Top
Management is. cunflned by. the presence DF the Cantrnlllng factors
: 1nFluenc1ng Recept1v1ty (Table 78) Hamever Table 79 shows that

the level GF systems develnpment in the campany 1s lom. .

"TABLE 78

 FACTORS_AFFECTING RECEPTIVITY. AT COMPANY SIGMA . .

CONTROLLING

- Influence of Internatlnnal Parent/Assuc1ate
.~ = Professiocnally Trained Top Management
'~ Availability of EDP Expertlse

r=EE

ayASSISTING

- rTop Management Expasure to Innovation

- 'Influence of Management Graduates .

- Influerice of International Consultants |
- Use of OR/MS by Competition '
- Increased Competition, Reduced Prufltsf .
- Increased Size of Operations ' ’
- “Government Involvement -

-
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TABLE 79

INFORMATION SYSTEMS RATING AT COMPANY SIGMA

LOCIS System ISR = 0,43
PAOCIS System ISR = 0,25
FOCIS System ISR = 0,60
. MOCIS " System ISR = 0,43

DVERALL ISR 0,45

 SECONDARY PRDCESS AT CUMPANV SIGMA

DR/MS has reached the Matur1ty Stage df the L1Fe Gycle
in Cdmpany Slgma.: CPM/PERT netmarks Fdrm a requlred part df the
'plannlng technlques empldyed by the. campany, and have been addpted"
at all levels u1th1n the drganlzatldn. Thearetlcally the |

Secondary Process df DR/MS dlffusldn is also cdmplete., Thev
'success of the Tr1al Phase (1965 1967) Justlfled the adetlon df
'_UR/MS by Tap Management and the decision to 1ntraduce GPM/PERT _
was taken 1n 1967. ’ Subsequent CPM/PERT prDJBGtS have been
equally successful and the field study showed that by 1974 the ‘
'magdrlty af subdrdlnates ulthln the arganlzatlan had alsa adapted _

the technlque.

However it is also apparent that bdth the po Management'
af Slgma, and subdrdlnates within the drganlzatldn, regard the
gPERTRAP and Blll of Quantlty pTDJEDtS wlth a great deal of
-_sceptlclsm. : Nelther df the prDJECtS have been fdrmally addpted
by Top Management althdugh the PERTRAP exerc1se started 1n 1969 |

'.the the Blll of Quantlty exer015e in 1972
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Tup Management of Slgma believe that ‘the auperv151un M
and centrol of these twe praJecte cost the Company more than the
Sav1ngs achleved by improved management. There are too many
exceptions and complieatiuns in both to permit them te be intro-
duced into the day-to-day operating systems. ‘The writef.Feels
thét-the Fundementai systems required to suppeft theMPERTRAP and
Billvof'Quantity projects are.nutvsﬁFFiCientlv-ueil-deftnéqvtq..

_provide the'necessary input.

The percelved success UF the EPM/PERT progect is partlally
due ta the Fact that the EPM/PERT networks are used Fur plannlng in -
~ Sigma and_not contrel. As a result the-Feedhack 1nfermat10n
| eystems requited.Fot:cuntfelvere nut requifed ane not develﬂpEd.
Table BD clearly shows the dlfferent attltudes of Top Menagement

tuuards the three UR/MS pruqects.

" TABLE &0,

TDP MANAGEMENT RATINGS OF DR/MS SUEEESSm

AT CUMPANY SIGMA ‘

Manager  CPM/PERT  PERT/RAP  Bill of Q.

Managing Dlrector i © S+ F N
Financial Director ; S N N
Construction Director - S5+ F N -
Civil Proj. Director .~ S+ F F

N N

~Admin. Director - = -~ §

‘ Although the Blll of Quantltles proJect is net totally

‘ reJected by Top Management the PERT/RAP project is. cun31dered a
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failure by the two Directors most intimated involved with it.

This may lead to its ultimate rejection.

Table'BI shows the réting of factors influencing DR/MS

- success at Company Sigma.

"TABLE = 81"

 FACTORS INFLUENCING OR/MS SUCGESS AT COMPANY SIGMA

 Rating
vCDNTRDLLING |

~ Level of Tnp Management Suppnrt
Level and ‘Nature of Sponsorship
Level of Systems Development.

Avallablllty of Cnmputer Suppnrt

1

zZ=Z2=2=

ASSISTING

- InFluence and Reputatlun of OR/MS Grnup :
- Relevance and Success of Projects
- Formalization of Procedures
.= ‘Level of Client Receptivity . IR
;g”'Nature and Cnmpetence of. OR/M5 Persnnnel[}'

'31322113
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J.  RESULTS. OF FIELD STUDY IN COMPANY OMEGA

Company Background

Company Omega was founded in the late 1950's and until

1965 consisted of three medium-sized supermarkets. In May 1965

the company was purchased.Frdm its original owners. The new

pwners'believed that the strength'pf a supermarket chain'lay.in

the buylng power pF the chaln, and actlvely pursued a ppllcy pF

—— d

acqu151t10n. By 1970 Umega had Fdrty one putlets,vand at the

time pF the F1eld study - July 1972 - the numher had 1npreased to
Fprty e1ght wlth twp addltldnal branphes under negdtlatlpn.

Acqu181t10na 1ncluded two separate chalns, wlth ten and seventeen
_hranches respectlvely, and several prlvately dwned supermarkets in

:cpnvenlent lpcatldns.

Dmega pperated pr1mar11y as a supermarket handllng nprmal
_ llnes of consumerables. Hdwever at the t1me pF the F1eld study,v

Tpp Management were g1v1ng thdught tp the 1ntrpduct1dn of selected
- lines pF chlldren s and ladlea wear. The epmpany was prlvately

e’
owned and operating 1nfdrmat10n was npt released by management

<——-—'—\\ ’
Omega was belIEVed—tﬁ'hacerachleved prpflts 'in excess of RSD UUD
'_Fpr the 1973 Finan01al year, after repprt1ng ldsses Fpr five .

‘ prev1dus years.

Head Office of Omega was in Durban mlth branches thrpugh-
1dut Natal and several in the Nprth Eastern Eape. Apart from
Durhan,_thevmaln csncentratlpn of dutlets‘var1ed_signifipantly,

ranging Frdm tup_extremelyflarge branches in Virginia and PinEtdmn
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(wh1ch mere as 1argevaa any other supermarket branch 1n Suuth
’Afrlca) to six or seven "Momma and Poppa" stores in the smaller
cnastal resorts. Omega branches retained their dr1grnal trading
names and as a result the cempany did not have an identity wlth

.the_general public. .

Althdugh the owners df Dmega travelled abroad regularly,
this was primarily on behalf of the ether bua1neas act1v1t1es in
mh1ch they were 1nvulved. There was very llttle feedback tu
Dmega en 1nternat1enal trends in supermarketlng, d15ceunt1ng etcr_
The remalnder of Umega po Management were net enceuraged td

travel exteneively.

Hlstery eF UR/MS Act1v1ty

_ In March 1968 the Top Management of Dmega dec1ded td
.alter cumpany pel1cy with regard tu Buylng. Unt1l 1968 Branch :
Managera had>been permltted to do their own buylng Fdrfth21r
‘ .steres,‘mith'the'egceptien df.certain'linea fer whlch Gruup ,
‘_dlSCDUnts had been negdt1ated. These uere drdered threugh Head
'.Uftiee} ._Hduever it was necesaary to reverse thls pdllcy to takel
‘_nadvantage of" quant1ty discounts across all l1nes and in add1t1dn
to reduce the~number af credltors. - This was partlcularly
impdrtant as Umega had begun centrallz1ng acceunts cdntrdl 1n
.Durban in January 1967.‘ At that t1me the cumpany had over
5 UUD creditdra' accnunts whlch Tep Management be11eved was

vexce581vely hlgh. o
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In order to process the paperwork involved ih_the

centralized accounts project, all documents were batched'and

dispatched to Durban from the branches each day. The processing

was handled by avlsrge bureau in Durban which was already doing
wages, salsries,vand debtcrs for Omega. - By the end of 1967 the
centralization pchect was technically ccmplete but had run into
51gn1F1cant prcblems as a result of the enormous. vclume of credl-
tors' invoices coming in from the branches. ThlS had forced Tcp
Management cF Dmega to accelerate the 1ntrcductlcn of centralized

-

buylng whlch had been b1tterLy re51sted by the ma1cr1tw~cf branch

managers.

Althcugh the‘centrallzatlcn cF acccunts was the respcn—
81b111ty cF the F1nsnc1al Dlrectcr, the Merchandlslng Dlrectcr was
msde reSpcnslble for the centralizing of. buylng. Three sub—
systems were requlred tc Support the centrallzed buylng pchect
_shd these nece331tated.the enlarglng-cf the.Head UFFlce Buylng
Decartmeht;' The mcst 1mpcrtant subsystem was the Stock Mcvement
.Repcrt whlch detalled mcvement cF all llnes at all branches Fcr
the prev1cus week. Buyers used thls Repcrt_tc establ;sh_trends;;
‘plan brcmbtichs ahd-setucrices cn‘specislfcffers; The.SEcchd_ |
} subsystem was the Urder‘GEneraticn Rebcrt'mhich prcduCed‘prchrma
crders cn mchr suppllers u91ng thecretlcal recrder pclnts and |
stccks. The tmc subsystems suppcrted the third subsystem -
Gccds Recelved - whlch was reccnclled mlth credltcrs' 1nvcices'

pricr to psyment. 3
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The.deaign dF the three systems was performed by the
Merchandising Direatdr:uf Omega and two of the ndre_experienced
Buyers. Programmes for the systems were written by the bureau‘
and. were complete by November 1968.- Trial runs on the:systems
were carried dut‘in two branches of Omega dd:ing:January to March

_1969 and aFtef minor modifications were accepted by the Buyers and
'_po Management of Omega. - The‘systens werevintrdduced into dega

on a store-by-store basis from July 1969vdnmarda;'

At the t1me dF the field study, July 1972 the centra—
llzed buylng system waa 1natalled in all branchea and mas theare—__
.tlcally succesaful. Althdugh the cdmpany had added a Further -
twenty branchea,fthe number of mdnthly_credltdra processed was N
_less than 2 0o0. 'in:additidnldmega had negdtiated,large dia;‘e
' caunts ulth maJUr suppllers and had Succeeded in establlshlng a

'”cammdn merchandlalng 1dEnt1ty in the branches. “

Dlscusaldna wlth branch managera and merchandlsera'

‘indicated that ma jor prdblems still EXlStEd.' Thedretlcal and
phyaical steck counts at branches did not agree. Stdckturn at

branchea had decreased 51gnlflcantly and the campany average

_atdckturn_had drdpped-frdm an average,ef 12aper annum_td-8,3 per_

" annum between 1969 and 1972.  Buyers complained that branch

nanagera did ndt devote enddgh time to merchandiaing}' Dn the"'
:-dther hand branch managera repdrted that they were dften out df

. stdck of Faat moving 1tema, and were sametlmes aupplled with
merchandise they d1d-ndt_mant. F1nallyvthe hranch managers:.“

complained thatrthey'spent‘a'greathdeal'dF’time checking and
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correcting incorrect ceding on delivery nates.

The Finan;ial Director and the Bureau Manager reported
that incorrect coding at branches resulted inva great deal éf
unnecessary punching, verification, and rerunning., Unmatched
creditors’ invoices continued to be the most serious daté process-

ing problem.

Top Mahagemént Profile

Miph the excéption.of thé3fwn.relatives who haﬁ-ﬁurchésed.'
Omega in 1965, all other membérs of the Tﬁp Managemenf:Teém'had |
been;omners or managers of the varidﬁs supermarkets»acquired bg..'
Dmega‘during'the ﬁeriod 1965 to 1972.  Many of the‘ﬁriginal |
owners had léff when Omega bought fheh.nut but.SEVETal hadi4l
rémainéd. In parficular.exeﬁhtives from the»fub chains which

»‘had'beeh purbhaséd fEndéd-tb'DCCupy.seninf‘pnsitions in: the company.

Figure 16 depicts the important features of the grgani- =
zation Chart,and brief bingraphical details of the members DélTap: -

Méhégement aré giveﬁ in'Table a2.
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FIGURE

16

PARTiAL URGANIZATIDN STRUCTURE OF COMPANY OMEGA

.| BUYERS

Chairman (58) B.Comm., CIS.

CHAIRMAN
MANAGING
| DIRECTOR |
'MERCHANDISING GENERAL FINANCIAL |
DIRECTOR | MANAGER 'DIRECTOR |~
| —
I H.0. BUYERS | [omnriic T — ’ —
"DEPARTMENT | | BRANCHES | | ACCOUNTS | | ADMINISTRATION
% ABL E'" 82

SUMMARY BIDGRAPHICAL DETAILS OF_TOF MANAGEMENT

AT CDMPANY DMEGA (30 7. 1972)

together with. Managing Director.
-several other companies in unrelated Flelds. N
supermarket experlence.v :

Entrepreneur”

A majerlty shareholder nf Omega,

and chairman of
o prev1uus

B.Sc. . Chairman's CDUSln and JDlnt owner
a. -Has successfully built up several companies in the
Twenty years retailing

' Managing Director (56)

- of Omeg

‘past including a pharmacy chain.
experience.

Merchandising Director (48).

Originally owner of Smaller (10

branches). supermarket chain purchased by Omega, which he had

built up over ten years.

difficu
and sup

Was forced to sell due to- FlnanC1al

lties. Fifteen years experlence in’ retalllng, dlscuuntlng

ermarkets.’
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SUMMARY BIDGRAPHIEAL DETAILS DF TapP MANAGEMENT

AT EDMPANY DMEGA (ccntlnued)

Financial Director (42) B.Comm., CA. Previously Financzial
Controller of larger chain bought by Omega. Has over fifteen
years experierice in de51gn and implementation of acccuntlng
systems.

General Manager (48). Has worked at Omega since 1958 and was a
branch manager when the company was purchased by present owners
©in 1956. Became General Manager of store operations in 1968 and.

has six regional managers repcrtlng to him. Has no foen
education but considerable supermarket experience.” -

ANALYSIS OF COMPANY OMEGA -

DR/MS Life Cycle

The UR/MS group is Fcrmally 1n:egra‘ed 1ntc the crganl-'
iaticn gtructure as part cF the-Head Office Buylng Department.
‘The Group was created as the result of an Externally Induced
vPrccess 1n March 1968 and the Intrcductcry Phase cF the L1Fe Cycle e
ccntlnued unt11 March 1969.- At thls‘pclnt 1n tlmeuTcp.Management |
‘paccepted the centrallzed Buylng systems on the bas1s dF a Tr1a1 .

*cdnducted in twc branches dF Dmega.

: Durlng the- next three years DR/MS act1v1t1es mcved

'thrcugh the Trans1t10nal Phase into the Maturlty Phase as mcre and

) mdre branches became 1nvclved in Eentrallzed Buylng. - At the t1me

: ‘cF the Fleld study the Tpp Management cF Umega had- accepted the :

grcup as a permanent part of the crganlzatlcn structure.
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' Prlmary and Secondary Processes

The Prlmary Process in Omega was.complete ln March 1968 .
when -Top Management decided to run a Trial of a computerlzed
Centralized Buying system-. The Secondary Process was not complete
at the time oF the Field Study as the Buylng system had not been
.adopted by suhordlnates w1th1n the organlzatlon. : |

7]

Sponsorship

The Merchand1s1ng Dlrector was app01nted sponsor of
the Eentrallzed Buylng proJect by Top Management. ThE*CthCE
was 1nev1tab1e as the Buying Department had to be lnvolved in. the
progect at all stages. The Merchandlslng Dlrector possessed the_-f,
maJority oF the necessary attrlbutes requ1red For successFul o
sponsorshlp, houever suhsequent events proved_that he was unaware

of the systems implications at store level. The non-involvement

- of the General Manager and his Regional Managers during the design
y v = . ) ‘ R

“and Trial stages‘of_the project'Mas'largely'responsible'Fdr the

resistance of Branch ‘Managers.
o . o

B Although the DPDJECt had been operatlonal For more thanl
three years 1t uas clear that the Merchandlslng Department had
adopted an extremely Authorltatlve approach to sponsorshlp From
hthe start. Reglonal managers were told "this 1s the uay the
‘system ulll be 1nstalled" and were subsequently made responslblev

For the tralning and 1mplementat1cn at branch level. d
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. PRIMARY PROCESS AT COMPANY OMEGA

Receptivity of Top Management

Centralized Buying had been introduceg as a formal
organiiatimnal requiremerit in Omega for more than three years.
However it appeared that very few members of the organization
cgmpletely:understggd the'nature and purpgae of the systema Mhieh'
had been installed by the Merchandising Dlrector. 'NeQerthelessa
the maggrlty of members of Top Management at Umega WEere extremely i
enthualaatlc abgut any 1nngvatlgn uhleh CDUld 1mprgve the
‘Dperatlen gf the egmpany. : The Recept1v1ty Ratlngs fgr DR/MS

amongst Omega Tgp Management are glven in Table 83.

TABLE a3

REFEPTIUITY DF TOP MANAGEMENT DF EDMPANY UMEGA

TDMARDS DR/MS

Top Manager =~ . . o . Receptivity Rating '
Chairman - e .. 8

“Managing Dlrectar - : s L

Merchandising Director S E(ﬁﬁ@%ﬂﬂf) :

~ Financial Director R e S
- General Manager . . . 1

'The rafinga highlight.the Funaamentalzprgblem Facing

‘ Umega at the time of the field atudy. Althgugh all the Dlreetgrs
of the. company- ulshed te introduce as many systems and control ,'.

' 1mprovements as p0351ble, the General Manager was nnt eanv1nced
gthat these changes were 1mpertant._ Thls,attltude was reFlectedv

 at Regional Managergand.Branch’Manager level: ' Branch Managers
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1n partlcular mere openly hustlle tuwards the cuncept of centra—_'

vllzed cuntrul

ThevrelatiVely high Receptivity of Top Management at
Omega is nnt jestified by the factors which are believed to
influence Receptivity (Table 84). Conceivably the p:nblems-that
the OR/MS activitiea:haVe eneuuntered have_been‘due to the'signifi—
cant differenee in attitudE'thatveXists.netueen Top Management.and

the company as a whole.

TABLE 84

" FACTORS AFFECTING RECEPTIVITY AT COMPANY OMEGA

"Rating
'-CDNTRDLLING

.- InFluence of International Parent )
- PrDFe551unally Trained Top Management'
- Avallablllty of EDP Expertlse

2=z =

ASSISTING

- Top Management Expnsure to Innuvatlen

- - Influence of Management Graduates

- Influence of International Cunsultants

-~ Use of OR/MS by Competition ,

- .Increased Competition, Reduced Preflta”
- - Increased Size of Operation

- Bovernment Involvement

2R E=EZ=2=

Between 1367 and 1972 the'inFermatien systema at Umega
were algnlflcantly 1mpruved and delfled by the ‘Financial Dlrectnr.v
The maJerlty of systems: were cumputerlzed and Fully Dperatlunal at
the tlme ef the Fleld atudy. Table 85 glvea the InFermatlen :

,‘Systems Ratlngs for the Feur systems.
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“Ta BLE 85

INFORMATION SYSTEMS RATINGS IN COMPANY OMEGA

LOCIS &ystem ISR = @,71
- PAOCIS System ISR = 0,50
FOCIS System ISR = 0,80
MOCIS © System ISR = 0,71
- DVERALL ISR = 0,70

The ISR's db nct show that great deal dF 1nfcrmatlcn

in the LDCIS subsystems was suspect at the t1me of the Field Study'

and th1s 1nFluenced the FDCIS system as . mell.

| SECDNDARY[PRDCESSdAT COMPANY OMEGA

1Althbughidﬁ/MS actlvity'at Ccmpany Dmega had reached the..
Matur1ty Phase of the L1Fe Cycle, the Seccndary DlFFus1cn Prccess o
is: nct yet ccmplete. This is ma1nly because ‘none of the three
' subsystems of the Centrallzed Buylng pchect are really mcrklng
effect1ve1y. The F1eld Study h1gh11ghted tuc bas1c d1ff1cu1t1es
that uculd have‘tb be resclved befcre the systems uere'llkely to -

work. - The most serious problem arose from excessive clerical

errbrs‘in the'dccumentatibn submitted frdm the branches; ‘ This

was partlally due tc 1nadequate clerical tra1n1ng at branch 1eve1
but was alsb a dlrect result cF the seccnd prcblem - the fundamental
regectlcn of the ccncept cf centrallzed buylng at branch level. "

" This reJectlcn stemmed malnly frcm the manner 1n uhlch the prUJECt

- was 1ntrcduced by the Merchandlslng Directcr.
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DlSCUSSanS ulth Tep Management ef Dmega shoued that. they
' were mell aware that the three phasea of the Centrallzed Buylng

project had not been a success. This is shown in Table 86. o 15
J

"TABLE 86

| TUP MANAGEMENT RATINBS DF DR/MS SUCGH AT DMég;//'

. Stock -~ . .. Order = Goods
Manager - L Movement ~  Generation = Received -
Chalrman M SN M
Managing Dlrecter M M M
Merchandising Director. N M S
Financial Director - F N M
F N M

General Manager

The Steck.Mevement system mhich'is used by‘Buyers to
examlne trends at branch level is the mest 1mpsrtant centrel of
the three systems. The 1nFormat10n in the report Ferms the Data
Base Fer the Drder Generatlsn Repert and is most susceptlble te
' clerlcal error. As the table shows the Tep Management aF Dmega

do net Feel that thls system is merklng eFFectlvely as yet

The‘UraerhGeneration system is:believedlts»be'reassnahlyh
-n:successfultbecause‘itlaeeshprevide the’buyers;with a greatsdealyof.'
meaningfui'infermatinn; _‘Hewever it is only as-aecurate as.the n-'
input information used te‘create“therrepert,tmhieh is the major

failing.'.

The Goods Recelved system is . Fundamentally 1ndependent

- af tms ether systems. Hemever 1ncerrect;msvement data-can result[
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in inCdrféct urders being,placed by buyers. As a result; many

of the criticisms levelled at this system are not really justified.

Table 87llists the rating of Factnfs believed to influence

OR/MS success.

TABLE 87

'FACTORS AFFECTING OR/MS SUCCESS AT COMPANY OMEGA

 Ra£ing
. CONTROLLING. . '

- Level of Top Management Support
- Level and Nature of Sponsorship’
.= Level of Systems Development. .

- Avallablllty ‘of Computer Support

z==z=2=

ASSISTING

- Influence and Reputatlun of" UR/MS Group

-~ Relevance and Success of Projects

- Formalization of Procedures

- Level of Client Receptivity - .

- Nature and Eompetence of. DR/MS Personnel S

=zz=z
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CHAPTER 10

ANALYSIS OF THE RESULTS OF

THE FIELD STUDIES

The previous chapter presented the detalled results of
the field studies which were conducted in ten South African :
companies. These results must now be examined more closely to
determine the validity of the proposed model of OR/MS- Diffusion
in South Africa. - This chapter is devoted to an analysis of
each of the hypotheses incorporated in the model in the light
of the data obtained in the field studies. . . =
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THE DIFFUSION OF OR/MS IN SOUTH AFRICAN BUSINESS

A model of the possible diffusion process of OR/MS
activity in South African business was proposed in Chapter 7 of
this thesis. The main hypotheses which constitute the model

are as follows:

1.  OR/MS Diffusion is an example of an Authority-Innovation
Decision pfdcess and.is a cnmbinatiqn-df twnvsnméwhat differ-
ent processes supérimpnsed upnnyone-anatﬁe:. - The Pfimary
Prﬁpess is the'une_in which Top Manaéement makes the decision
to run a Trial on OR/MS. It ié hypothesised that this‘
.Pruceés is_cnhtruiled'by the Receptivity qf TUp Manégement

for OR/MS.

The Secondary process is one in which Top Management and
subordinates are exposed to in-company DR/MS projects and
make the decisiun,to-éddpt or reject DR/MS._ This“prncess

is believed to he controlled by OR/MS Success.

- 2. The»Pfiméry Diffusion process is dependent upon the Rédeﬁtivity
of fop Management for Innnvatidﬁ in general.and OR/MS in -
partiﬁular. Receptivity is'a.cnmposife term>desigﬁed to
cover the Fifst three staggs.uf a nbrmal-difﬁusinn prCéss -
Amareﬁess, Interest, and Evaluatiun.. »It_is hypdthesiééd
that Réceﬁtivify of TDp’Manégement,in SoutthFriCan business
is dnntfﬁlled by three factors, némely:v

= The influence of international parent companies or
associates. ' ' '
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« The presence of proF8581onally trained management with
modern norms. :

« The availahility of EDP expertise with DR/MS experience

The Reoeptivity of Top Management will be low in an erfviton-
ment in which these three factors are‘aoaent.‘ t,onVersely
the Top_Management of a oomoany in which thése three factors
are preaent will be more favourably diggosed towards DR/MSQV
There are eight‘otner factors which are believed to assist

~ the Primary Diffusiaon Process.

The Secondary Diffusion process commences as soon aslToo
Management orders a'Trial oF QR/MS. If the Trial is a
failure Top Management is likely to rejeot OR/MS and nao
further projects will take'plaoe. If the Trial is a success
Top Management may make the- deolaron to 1ntroduoe DR/MS |
formally into the organ1zat1on and subordinates ulll he
forced to adopt OR/MS.  Management will only decide to.
disoontinoe OR/MS it auoaequent projeots are not a auooess.
Suooeaa thereFore governa the Secondary lefualon prooeaa of

DR/MS

It is. hypothealaed that DR/MS success 1is controlled by Four

Faotors in South AFrloan business:"

« . The level of Top Management aupport for OR/MS
« The level of sponsorship of OR/MS '
+ The: level oF aystema development u1th1n the organization

e+ The aooe551o111ty of computer support
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' In an environment in which the effect of these four factors

is pronounced OR/MS activity is likely to be extremely .

successful.

~ There are a further five factors which are believed to assist

™

Finally it is hypothesised that in Snufh Africa theré is év

positive relatiunship betmeen fhé Receptivity of Top Manage- .
ment‘in a CDMpény'and the level DF‘Systéms‘DEVBIUpmeht within
the company. Cumpénies in which Informatiaon Systems develop-
ment has been neglected»will have a Tup Management'team mhich_ 

is hostile tD_InnUVative Activity such as OR/MS.

The,folluMing sectinns are devoted to an*examinationvof

each of the hypotheses in the light of the findings of the Field

Studies.

TOP MANAGEMENT'RECEPTiUITY IN THE PRIMARY PROCESS

A Repeptivity rating was peffnrmed on all members of

- Top Management.  Four different levels of Receptivity were

anticipated:

" E - Enthusiastic
s - Supportive
I - Indifferent

H - Hostile
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The Receptivity of Top Management varied from-Company to cgmpany

and between members of the same company. Generally, members of —_—
the same Top Management team had simi levels of Receptivity

although there were one or two c i in which significant

Top Management were observed.

N ﬁ; dﬂbb@‘uﬂ/{/\de@(

The similarity of Receptivitz/;gtxﬁﬁg/am;ng;t the Top

Managera of the same organization is probably due to the fact that

diFFerencesﬂiU'RECéﬂFiMitV'D

promotion of Senior Managera to Tap Management paats‘m1ll be

dependent upon the individual exhibiting the same norms as the
existing members of Top Management. In view of this similarity. /&{/ /><f
it is possible to justify an averall_Receptivity rating of a (i>

— T ‘ e . 4>273

Top Management team based upon the observed Receptivity of

individual members., The data in Table 88 lists the Receptivity
of Top Management in all ten organizations and the overall

Receptivity of each Top Management team as a mhgle. The table
is arranged in order of decrea51ng overall Recept1v1ty. OR/MS

SpoNsors are 1nd1cated with an. aaterlsk.

The levels of overall Reeept1v1ty are based upon the :
w81ghted cantrlbutlan DF Individual Recept1v1ty and the EETCElVE i7
p

attltudes of Top Management as a whole durlng the Fleld Studlea,

The tendency of members OF the same Tap Management team to have
similar Receptivities can be obaerveg in many companies in the
table. .It anpeara that the gfeater the number Uf‘exeautiVea in
the Top'Management.team the wider the spread of Receptivity.
Company Algha is a-gaod example aF an organization_in mhich

Receptivity;variea aignificantly from manager to manager.
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However the Enthusiastic support of the Chairman and Managing
Director (also the sponsor) is sufficient to outweigh the .negative

MW’QM p 5006

attitudes of some members of management.

TABLE 88

RECEPTIUITY OF MEMBERS OF TOP MANAGEMENL/// /r

/'/_

Campany Ind1v1dual Receptlv - Dverall Receptivity
Gamma EEE*SS . E
Kappa v _ E-S
Epsilony” EEXSSS ° S E-S,
Omega + EE*SSI ' <
Alpha v Sgﬁffyﬂb( é 5 3 ;
Sigma v~ . . .8
Thetav " GS8SII “5-1 »?——‘W Y’S
Beta v 9S8SIIIT H :
Lambda «~ S*IHHH a-p7?

* e 1 l o o

Indicates Sponsor 10 1%

fZ P L ek

- . ' 23(7
e I Aﬁu

gtw_ (M’@ Mt’,: WA | 4w¢w@ 3

The companles in Table 88 are nouw roughly ranked in fzbviﬁmﬂkﬁﬁtw

terms of the nverallxRecept1v1ty, This ranking merely indicates
that the Tup.ManaQement of Dompanies Gamma{vHappa, and Epsilon are
more Receptive to Innovation than their caunterparts in Beta, Lamhda
and Delta for example. . In terms of the hypathe81s llnklng various
1nternal and env1r0nmental factors with Recept1v1ty, the influence
of the three factors that are helieved to control Recept1v1ty

should be greater at the head of the table than at the tail.

ThlS hypathe51s is tested in Table 89.
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TABLE

89

PRIMARY PROCESS - CONTROLLING FACTORS

AND RECEPTIVITY

P

M

céls

Companyv

'Eu]trolling Factors

Overall Receptivity —7 _ '
o : Int./ Prof. EDP
Parent Management Expertise

Gamma Enthusiastic Moderate Pronounced . Pronduncede/
Kappa Enthus1astlc-5uppurt1ve Pronounced | Pronounced ‘| Moderate #¢7
Epsilon | Enthusiastic-Supportive | Moderate. Pronounced | Pronounced ]
Omega Supportive Negligible | Moderate Moderate
Alpha Supportive Moderate Pronounced. | Pronounced 4~
Sigma Supportive Moderate Moderate Moderate v
Theta Supportive—IndiFFerent Negligible | Moderate Praonounced 4
Beta Indifferent Negligible | Moderate Negligihleu//
Lambda Indifferent- Hostlle Negligible Negligible Negligibla(/
Delta Negligible Negligible,}”

Hostile

Negligible

The data in Tahle 89 confirms that if the Companles are

arranged 1n the order of Gverall Tnp Management Recept1v1ty then a

distinct relatimnshlp between Recept1v1ty and the three hypothesised

Eontrnlllng factors can be Uhserved.

can he subd1v1ded into three ba81c gruups.

~Management teams that are indifferent or hostile to OR/MS.

The companies in the table

- Companies Eeta, Lambda, and Delta are controlled by Top

In all

three companies theteffect of the three Controlling factors is

virtually negligible.

as Mmderatély Professional, but apért_Fram this, none of the

Controlling factors are observed.

The Top Management team in Beta is rated
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- On the other hand the three Controlling facturs exert a
Significant influence in the companies at the tnp'UF the lisf -
Gamma, Kappa and Epsilon. Each company is characterised by a
gimilar rating of Cuntrulling factors - two Pronournced and one
_ Muderate - and the Receptivity nf Top Management DF these. c.mpaniee

.1s cnrrespandingly high.

' The reméining companies - Omega, Alpha,»Sigme, and Theta -
appear.ta fill a middle eane in which the contribution afzthe
Cantraliing factors is not as marked es it is in the Cempenies at
the top of the fable. "Cumpany Alpha can be seen as the exceptien.
in thie group, the cnntributian of fhe Cnntralling factors is snch
that a much higner overall Receptivity of TUp'Menagement.uuuld be

anticipated.

"~ by tnfee factors:

 Influence of International Parent
- Presence of Prnfeseienally Trained Tne Management

. Availahility of EDP expertise with OR/MS experience

which is in agreement with the original hypothesis. |

There are several uther factors which have been found
to 5551st in 1ncrea51ng the Recept1v1ty UF Tap Management Fnr
DR/MS The cantrihutiun of theee Factnrs 1n the ten cnmpanies

is shuun in Table 90.
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TABLE 90

PRIMARY PROCESS - ASSISTING FACTORS

. AND RECEPTIVITY

Assisting Factars™

Company

_InnnvatiVE‘
Exposure
Graduates
Gonsultants
Use by
Competitian
Reduced
Profits.
Increased .

Size
Government =~ | |
Influence o

Influence of } .
Use af

Y

| Gamma~
Kappa -
Epsilan |

T
=)
o W
==
Z==
RN
'\

~~

Omega
Alpha
Sigma

Theta

;;E?zxz:zzzz

Beta
Lambda
Delta

222223

T
M
M
M

M
"
P

ZoIoDR=E==

—~
=22 2=

T~
RRRIANENN

- T~

AN

A bk ahd o ceioaan.
With one exception, the data in Table 90 daes_nnt appeaf
to diéplay cnﬁsiéteht patterns'uhi;h unuid indiﬁaﬁe that any -of
fhese factors cuﬁtrbi Réceptivity.i However, the first féctur in
the lisﬁ "Expdéufe UF'Tﬁp'Management to'inanatinhﬁ may have a
pasiﬁivé.assnciatinn with Receptivity. It.ié pdssible‘that this -

factar enjoys q:g;_fflative;ielatianship ith one of the Cantralé

ling factors - i.e. "Influence of PraFessiqnally Trained Tap

Management". | However in the South African environment this

could well hé_an indébéndént factor inFluencing‘ReCeptivity,
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OR/MS SUCCESS IN THE SECONDARY PROCESS

The Primary Process of OR/MS Diffusion can end in one of
two ways. Top Management can either make'the decision to reject
OR/MS entirely or alternatively can order a Trial DR/MS.pfoject to
be carried out. The Secnhdary Process starts as sﬁunbasvthe |
‘Triai commences andvtﬁé'outcumé of the prdcésé is deﬁendénf upon
the sUccess-bf failure of tﬁe Trial and other suﬁsequenthR/MS

projects, iF'any.

It is hypothesised that OR/MS success during the Secondary

Process in South Africa is Controlled by four factors:.

« The level of Top Ménagement Support
+ The level of Sponsorship

+ The level of systeﬁs development in the - R v

organization’ _ ' %U%K}j)
. " The abcéssibility of computer support "///// W=

As the'FactUrs'indicate there is a certain interrelatiunship

between the Prihary'and Sécohdary process. A company with a
high rating Fof Tup.Management Reuepiivity in the Primafy Process
" may also diSplay Prnnﬁuncéd Top Management suppﬁrfband sponsor-
ship. _ Furthermore the level uf Data Pruceséing eXpertiSE is an
important Fébtér in the Primary Pracess whilsf the accessibility
of computer support is identified as a Contrulling.Factur-in the
Secondary Process. . Consequently if the Contrulling factors in
the Primary Process indicate that Top Management will be‘hostiIE'
to OR/MS, it follows that if OR/MS activities are intfoduced into

the company they are unlikely to be a success.
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In order to test the hypothesis linking OR/MS success

with these four factors it is necessary to subdivide the DR/MS

groups in terms ethhe perceived success of OR/MS projects.

As

Table 91 shows there appear to be three categeries invelved.

The Flrst contalns groups which have cen81stently achieved

ratings DF "Mnderate Success" or better in all preJects.

' The

second categury 1ncludes gruups that have. been rated luwer than

a "Muderate Success"_at least once by Tnp Management and at the

same time have achieved at least one “Dutstandlng Success".

The thirdvand_lastbeategery'is made up-nf‘the remaining(?fﬁf??;)??

TABLE

91

PEREEIUED SUCCESS OF OR/MS PROJECTS

Perceived Success Ratings

Company . .

Identification Project 1 Project 2 Preject 3
Alpha v §+5+5+5555MMM | 5+54+5+5+5+5+4555M. S+S+SSSM
Gamma «~ S+5+5+M 545858 sM
Epsilon+’ = = | G55S8MM §+5+5555 -

Theta - 5+5+5+558 5+5+5MM -

Kappa V/F , 5+55M NFF SSN

Sigma V// 54545455 NNFFF NNNNF
Beta.” | MMMNNNFF SSNNFF M v’
Deltav” SFF - -
Lambda v MFF - -

Bmega v//. MMNFF MMNNN SMMMM

The data in the table highlights the Fact that the four

groups in the first categery have heen cen51stently successful.

The performance of the OR/MS groups in cempanles Beta and Dmega '

X A UV\O"‘YM!




in the third category has been consistently poor, whilst the

groups in Delta and Lambda have yet to complete a project.

. The hypothesis states that these patterns of failure

and success are determlned by four Cuntrulllng Factnrs. The
_1nFluence UF the Fuur Facturs is shown in: Table 92.
" TABLE 92
SECONDARY PRUCESS - CONTROLLING FACTORS
' AND_SUCCESS
Controlling Factor
‘ Sucecess : ] S —
Company X Top . _ Systems Computer
: Rat;eg Management Spgggor . Develop-~ Accessi-
Support ship ment bility

Alpha Generall Pronounced | Pronounced .Moderate _ Pronounced
Gamma : v Pronounced | Moderate | Pronounced | Pronounced
Epsilon Suecessful Pronounced | Moderate | Pronounced | Pronounced
Theta 'Pronounced | Moderate | Pronounced | Pronounced
————————— e ———— S — o — - —— ————————————JP———%‘————~——-p.———————-—--‘ﬂ . — - — S S sy et w—
Kappa Variable Pronounced Negligible PronuUnced Moderate
Sigma Success Moderate Moderate Moderate Moderate
Beta Generall Moderate Negligible Moderate Negligible
Delta ' v Moderate Negligible Moderate Negligible
Lambda . . { Negligible Moderate | :Negligible Negligihle
Omega lesappu;nt;ng\ ‘Moderate Moderate = | Moderate- Moderate

The table shows that the impact of the four Factors

L

diminishes as the 1eVel of success decreases.. The groupe whlch ﬁwﬁﬁéb

have heen rated as generally successful operate in companies 1in

which the influence UF the four Euntrolllng factors varies from .

Moderate tD-Panounced._

The unsuccessful groups are Fnund in

N
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environments mhere.ﬁhe effect of the four Controlling factors
is very much reduced. The;variable success of the OR/MS gruupé
in Kappa and Sigma is in agreemeht with the level of influence
of the four factors. |
It'appearé there?nre thaf the suﬁceés-nf DR/MS-ébtivities
in South African business is'pnsifively assaociated mith.fbur

- Controlling factors.

- .Level of Top Management Supﬁnrt
- Level of Sponsorship
. vLevel'oF_Systéms Development

+ Level of Computer Acceséibility

This finding supports the hypothesis.

In additiuh to these four factors there are five other
 factors which have;been qund to influence OR/MS Success inter-

nationally. Thevihfluence of these factors is shown in Tablé'93;

Two of these Assisting Factors do appeaf tq be positively

associated with DR/Mstuccess.

- The Influence'and Reputation of the OR/MS graup

.  The'RelEvahce and Success of Selected Projects

This finding is in agreement with the published.research of the
Northwestern Grndp'mhu report that the status of successful groups
is generally high, and that.such grnuﬁs achieve outstanding track

records with relevant projects - "success breeds success". It
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debatable whether these two factors stém from success or whether
they'are regspansible for success. However the field studies

showed two things very clearly. Firstly, groups with high status

have a greater chance of successfully completing a project.

Second y, success in»gheAprquCt will enhance status andilay’the
—— : i . —
foundation for further success. '

TABL E 93

 SECONDARY PROCESS - ASSISTING FACTORS

AND SUCCESS

Assisting Factors
o
. c +3 1]
. o — 0
Company “-Buccess Dl ea 5 y 5
Rating ‘® 0o b PP e
. 42 LW M 4 C | w
3 3 0 E @© L =
0 Qa (0] H N — 0 N E
oo =g O .~ ] x O
Ue | an e/l O G o
| a1pha SR M P M Mo oP
Generally . :
Gamwa , (S M 7 P M M 2 P s
Epsilon Successful P P N N (5 N
Theta , P P M M | P
Kappa Variable o M 'Z P N | My
Sigma Success M P ™M T M
Beta ‘ N M N P
Delta Generally ¢ M fon Vo | M
Lambda Disappointing N 2 N N M
Omega ppOINting . M M N M

The most critical project is the Trial at the start of
the Secundary-Prucess. Success in the Trial virtually guarantees
subsequent adoption by Top Management and, in additinn{ will

incfease the ﬁhénces bf adnptidn by subordinates.
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It appéars thepefure that in additinn tp the Controlling
Fécturs previously discussed‘there are two additiunél factors
which éignificantly influence OR/MS success in South Africa.
There is a positive relationship between the Status or Reputation
UF.the'UR/MS1gr0up ahd.Success; furthermore Subcess iﬁ itSelF is

associated with increasing Success.

TOP_MANAGEMENT RECEPTIVITY AND INFORMATION

SYSTEMS DEVELOPMENT

The.level of. Information Syétems bevelupmentzhas béen
shdmn'to play an impartant part in qétermining the success of ,.
OR/MS activity invthé Secondary Procesé._ quthermore~it is
hypqthesised'that there is g relatiﬁnship betueen.the Infarmatiun
Systems Develnpment Rating.1n_an‘urganizatinn'énd_the.Récéptivity
of the Topvmaﬁagement in that organization. If the Top.Manage{.
ment of an drganizétion is_non—Receﬁtive,tn Innovafinn,Afhg level
of Syétems Development is likely to be low. Furthermnre this
hypothesis can be extended to individual,dEpartments.Qithin an
organization. A debartmental head who is'leés Receptive to
innovation than his.culléagues will have:lesé;well?dEvelnbed

systems within his department.

The juétificatioh of this hypothesis is simply that
"fnrmal systems develnpment is in itself‘én innuvatiun, in the
South African environment. Consequeﬁtly a Cnmpéﬁy that hasv
neglected a Fﬁﬁdaméntal aspect.uf its business is;ﬁnlikely.tﬁ be

receptive to'a total innovation such as UR/MS,
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The ten companies in the field stUdy have already been

listed in descending order of estimated Overall Receptivity.

This ranking is repeated in Table 94 and the various Infarmation

Systems rankings are included for each company.

TABLE

9L

_ TOP MANAGEMENT RECEPTIVITY AND

INFORMATION SYSTEMS DEVELDPMENT

Information Systemé Rating

Company _DVeralll
Receptivity LocIS | PAOCIS | FOCIS | MOCIS | OVERALL
Gamma Enthusiastic 0,71 o,87 0,93 0,71 { 0,82
Enthusiastic- - » :
kappa Supporbive 0,85 | 0,75 0,93 0,71 0,86
: | Enthusiastic-
Epsilon Supportive 0,71 0,75 0,85 0,85 0,80
_________ e T e Bt e R
Omega Supportive 0,71 0,50 0,80 0,71 0,70
Alpha Supportive 0,85 0,37 0,65 0,71 0,68
Sigma Supportive o,43 | 0,25 0,60 0,43 0,45
Supportive- ' : '
Theta Inifferent 0,71 0,63 0,80 0,55 0,70
Beta Indifferent 0,35 0,63 0,73 0,28 0,40
Lambda »aggigigrent’ 0,35 | 0,26 0,33 | 0,14 | 0,30
0,35 0,13 0,33 | 0,28 0,29

Delta

is a relationship between the Receptivityknf

‘cumpany and the level of Information SyStéms

company.

Hostile

The data in the table confirms the

hypathesis that there
Top Management of a

development in that

The sample is not large enough to support more specific

conclusions, but it would appear that the limiting Overall Informa-

tion Systems Rating is about 0,50.

A company which achieves

Information Systems Ratings lower than 0,50 is likely to have a
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Tap Management team that is non-Receptive to innovative activity

including OR/MS and Systems Development.

The results aof the field studies also snaw that a

eignlficant dlfFerenae in Receptivity Ratinga within a company

may be accompanled hy midely differing ISR's.
The Follouingjcempanies serve as an example: .

1. Eompany Beta. The PAOCIS and'FDEIS systems achieve
| rdatings of ﬁ,63 and 0,73 whilst the LOCIS and MOCIS
systems are rated at 0,35 and 0,28. Both PAUGIS and:
FOCIS are the responsibilities of the Financial Directqf

who has the higheat Receptivity in the company.

2. Company Alpha. The General_Manager has been largely
responsible for the development of the LOCIS andeDCIS.
_aystema, uhilat‘the Financial Direetor has‘been responsible
for FOCIS and PAOCIS.  The General‘Manager'is rated as an
Entnusiastie aupporter of OR/MS whilst the Finaneial
Director isIIndiFFerent.ta OR/MS.  LOCIS and MOCIS ratings
are 0,85 and 0,71, and FOCIS and PAOCIS are 0,65 and 0,37

respectively.:r

In essenee, Syatems Development in South Africa can be
classed as an innovative activity. Rs a result-a company which
has a Top Management team w1th a hlgh Reeept1v1ty ratlng is more

likely to become involved in Fermal Systema Develupment than a
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compahy.in which po Management is hostile to innovation.

The implications of this relationship are twufnld;
Firstly a company mith poorly developed systems is unlikely to
favour OR/MS activity, Furthermore, SystemstDevelapment is an
ihpdrtaht fequireﬁeﬁt for OR/MS Success inlthe Secnhdary Process
and the combination uf nDn-Receptive managemént and poor systéms
is almnst certain to lead to OR/MS féilufe and rejection should

the activity progreés beyond the Prebirth Phase of the Life Cycle.

>PRIMARY AND SECONDARY DIFFUSION PROCESSES

The fundamenta’l hypothesi.s" in this model of OR/MS:
Diffusion in South African Business 1is that there are two prncesses
involved. The flrst the Prlmary Prucess, is the one in which
Top Maﬁagement becomes aware of OR/MS and makes a_decisiun:either
to have notﬁihg mbre tu do with OR/M5 or alternatiyely to order- a
Trial of the actiQity; It is hypothesised that thekPrihéry
Prucésstia dehehdéht.upnn the Re;ebtivity bf‘fnp Méhagemeht for

OR/MS.

The-Secandary Process of OR/MS lefUSlon beglns once
Top Management dec1de to put the act1v1ty to test. It is hypo—  :
thesised that the adaptlnn nf OR/MS in the Secnndary Pracess hy
Tup Management and subnrdlnates is a Functlun of the success

~achieved by the OR/MS actlvlty,
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Primary Process

If we ﬁnnsider the Primary Diffusion Process Fifst it
is poésihle to conclude that OR/MS activities are unlikely to
proceed beyond the Prehirth Phase of thé Life Eyclé in companies
where Tup»Managemént_is hostile Dr,indifferent'tu Innnyationf
#uffhermofe'it is helieved that the.effectbnf this hﬁstiiitv'uill;"
exfend intb'the Introductofy_Phase of fhe Life Cycle -'mhich.ié

the Trial Period of the Secondary Process.

The Tnp Management of three companies’invthe field studies
emerge as being clearly indifferent or hbétile,to OR/MS5 - namely
Beta, Delta, and Lambda. The details of OR/MS activity in these

three companies is given in Table 95.

T ABLE 95

DETAILS OF OR/MS AGTIVITIES

- Overall OR/MS Life Cycle s Secondary
4 Company Receptivity Phase _ Primary Pracess Process
Delta Hostile Prebirth Phase Incomplete . -
. - (1970-?) . . : _
Lambda Indifferent-| Introductory Complete 1969 Incomplete
, ~ Hostile (1969-7) . | . '
Beta Indifferent | Introductory Complete 1970 Incamplete |
S - | (1970-7?) : : S , ' ' :

‘Company Delta has a Top Management team which is openly
Hostile towards OR/MS. After four years the OR/MS activity is still
in the Prebirth Phase of the Life Cycle and the Primary Process is

indumplete —'i.é.vTup Management‘haVe nnt_yet decided on a Trial of .
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OR/MS. In Company Lambda the Prebirth Phase took three years to
Cdmpiete and the Introductory Phase (i.e. the Trial) has been |
‘'going on for four years. Company BHeta did not experience a Pre-
birth Phaset(DR/MS started via an Externaily Induced Process) but
the Intrdduetdry Phaae began- in 197D-and had'ngt,heenvcdmpleted

by November 1973.

This is in marked edntraat'uith a company like Gamma
which has a Top Management teahvrated as Enthuaiaatically—_ |
Supportive. The Primary Prdceaa in Gamma started in 197U.and-
ended in 1971, and the Intrdduetdry Phase of the Life Cyele took

only one year (1971- 1972)

Company Epsilon is andther company in which Top Manage-
ment is rated Enthusiastic-Supportive. In this cdmpany the OR/MS
Life Cycle-uent straight ?rdm Prehifth”td-Tfansitidnal, with no
OR/MS Trial. |

The basic problem with the model of the Primary Process

is that it is extremely diFFieult to histdrically analyse events

aasec1ated ulth the Prebirth Phase of the Life Cycle. NDVTECDTdS

are kept of thdse 51tuatldns where Taop Management has decided to
reject OR/MS ulthdut a trlal ~--i.e. during the Prlmary Prdcess.

Company Delta 15 a fortunate example of Internally - Induced DR/MS

surviving in-a Hostile environment. The dnly OR/MS activities_
that are llkely to be encountered are those uhere Top Management

is auff1c1ently Receptlve td permlt a Trial.



384,

For this reason the activities in Lambda and Beta are

included in this analysis of the Primary Process.

The Field Studies it Lambda and Beta showed clearly
that although po Management had verbally agreed to the Trial DFK
'DR/MS they had dlsplayed no further 1ntere5t in the matter.
Cdnsequently the Intrdductdry Phases in Beta and Lambda'are VETy-

‘similar to the Prebirth Phase in Delta. -

In cgnclusidn therefdre it is reasnnable to conclude
that the Primary Prdeeaa of Authority-Innovation DECiSiUnéan.
COR/MS in Sduth AFrlca is dependent updn the Recept1v1ty dF po

Management for DR/MS

Secondary Process

The Flnal hypothesis which must be d1scussed relates
to the factors mhlch influence the dutcume of the Secondary

- Process, i.e.-the‘ﬁactdrs which govern the adoption of OR/MS hy

Top Management and eubdrdinates. It has been suggested that the -

most critical factdr'in‘the Secondary Prdceea 1s Success. This
hypothesis is'tested'in Table 96 mhich.gives the.sueeess ratings |

of the various grddpsfin terms of the Secondary Process.

- The table shows clearly that the SeCDndary Prdcess is
s1gn1f1cantly 1nFluenced by OR/MS success - i.e. DR/MS act1v1t1es
are most likely td'he genuinely adopted by Top Management and
subdrdinateavif their mark‘ia‘perceived as a success. It is‘

possible that one or more of thevDR/MS grdups shown in the lower
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half of the list may in fact be discontinued by Top Management

as a result of continued failure.

‘TABLE 96

OR/MS SUCCESS AND ITS RELATION TQ

" THE SECONDARY PROCESS

1 a, . Primary Process Secondary Process

Company vSuccess Rating Complete Complete
Alpha, B ' 1967 | 1972

Bamma  Generally 1971 1973
‘Epsilon. _ ' - 1970 - - v 1973

Theta Successful 1971 | 1972

Kappa . Variable _ None o - Incomplete
Sigma Success 1967 1969

o o m cn e e i e e e e e s i o e e e
Beta L 1970 : - Incomplete
Delta Generally Incomplete o -

Lambda e . 1969 Incomplete
Omega ,_Dlsappulntlng | 1968 | | Incomplete
CONCLUSIONS

The results of the field studies repafted in this chaptér
confirm that fhe Two Pracess.Model of OR/MS DiFquion in South
Africa is a valid repfesentétion DF'the manner in thch DR/MS
activities arevlikely_to be'infroduced into and adopted by local
urgahizatiﬁné, There are a small number ufiédditionalrfeatures

that must hé introduced in,drder to make the model more realistic.

The Primary Diffusion Process corresponds to the Pre-

birth Phase of the Life Cycle Model and the Top Management
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ARwareness - Interest - Evaluation Fhases of Authority-Innovation
Decision-making. During the Primary Process Top Mahagement
bepume aware of OR/MS and make the decision to reject the activity
completely or to run an in-company Trial to examine its potential.
The Primafy Proeese‘is 0nly}C0hplete once Taop Management'hae

decided to reject OR/MS or to run a Trial.

The Secondery PTDCESS.DF'UR/MS diffusion will Dnly
Cummence if Top Management decides to run a Trial. The Secundary
Process ends when’ Tnp Management rejects or dlscontlnues Further
OR/MS activity or when DR/MS is genu1nely adopted thruughnut the

organlzatlnn.

The Prlmary Process is controlled by.Tne Management'
Recept1v1ty for DR/MS The hlgher the Recept1v1ty DF Top Manage—’
ment the more likely that a trial of OR/MS will be ér;anged,
ReeeptiVity_in-turn is:deeendent'upen four factors: |

.+ The Influence DF Internatienal Cnmpahies on their

South African Subsidiaries or Associates

- The degree to which the Tnp Management 1s
PrDFe551nnally trained

= The Influence of Data Prnce551ng Personnel mlth
- OR/MS expertlse :

-. The level of exposure of Tnp Management tor'.
Innovatlon :

Top Management teams of companies, in which the influence
of these four factors is marked, uill_be'extremely:Receptive to

OR/MS. Generelly the Receptivity of membefs effTop.Manegement



387.

in an organizatiaon will be similar unless the executive team is
'large. If members of Top Management are Hostile or non-Receptive
to innovation, the Status and Receptivity of the Sponsor will

gignificantly influence the outcome of the Primary Process.

| The Secondary Procéés_is contrblied by OR/MS subceés.
If the Trial is a subcess Tovaanagement-is likely tovintrudﬁce
OR/MS into the prgaﬁization and subordinateé.mill be forced tﬁ
adopt it. This is characteristic of an Authority-Innoyation
Décision process. If the Trial is a Faildre Top Managemént may
Drder.én additional Trial or_may_discontinﬁe further DR/MS
~activity. va-subsequent OR/MS projects are successfulithe level
dF.Tnp Management Adaﬁtinn will increase aha the Fﬁrced'édnptinh'
by subordinates bécnmes_genuine. If subsequent prnjects are
répeated failures, which can ﬁe due to disguiseﬁ Rejection by
subnrdinafes; it is possible that Tﬁp'Managemenﬁ'may be forced .

to discontinue OR/MS.

OR/MS Success is controlled by‘a‘number_qf Factnrsf

« Level of Top Management Support

‘Level of Spqnsnrship

~+ Level of Infofmatipn Systems Development
. Avéilability.nf Cumputersﬂackuﬁ |
.. Status and Reputation ofithe_DR/MS Group

. .Perceived Success of OR/MS

It will be seen that Top Management Receptivity also plays a part

in the Secnndary-PrnceSs. Nnn-Recepfive Mahagemeht are unlikely
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to provide support or sponsorship. However, Receptive Top Management
may also fail to provide support or spansurship if they are un-

aware of the nature of these two factors.

InFq:matioh’SystEms Develqpmentjis-é key Faetdrfth:aﬁghuut
the biffdsion ﬁrqcess, A cnhpanyimhich is ruﬁ:by-nun—RécéptiVe>
.Tup Management -is unlikely_to have well develbped Information
Systems,_as Systems Devéinpment is étill an inanétiVe ébtivity
in ﬁany lncal'cohpanies; "Therefﬁre'if an:DR/MS-activityvshuuld
be established in such én eﬁyironment;'thé chances of success aﬁd

 final adoption are minimal.
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CHAPTER 1l

CONCLUSIONS

‘Manaéemént Science or Operations Research (DR/MS) is a
relatively recent déQEioﬁmént.in Intefnatinﬁal Business'tethﬁulogy;
which has already Fuuhd application in many functional areas of
'management. Additional areas of possible applicatiun'are pro-

pused-each yéar.

However, the gquth of the discipline has been erratic.
There have been failures of potentially sound applicatiuns. Like
many innuvatiuns,'the diffusion.uf UR/MS into_Businesé hés been‘
reéistéd by Tnﬁ Management and employees alike. On occasion

resistance has been sufficiently strong to cause the disintegration

' : — T T '
"Implementation Gap" between OR/MS technigues which are

available and those that are actually being employed. . The fre-

or discontinuation of OR/MS activity. In addition there is a :;7

guency of actual OR/MS application is far less than the potential

indicates.

These erratic patterns of growth and unexploited
potential growth have been the subject of American reséarch during-

the past decade. A number of different diffusion models have been

. . — .
proposed to account for OR/MS success. Perhaps the best Teported
is the OR/MS Life Cycle Model which was developed at Northwestern’
University. This model is particularly interésting as research

has been extended to include the diffusion of OR/MS in countries
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outside America to highiight the various factors which can exert

a significant effect on the diffusion prncess;

A milestone in the study of OR/MS diffusion occurred

in 1973 whén the University of Pittsburgh convened a conference

. s S . o s
on "The Implementation of OR/MS Models, Theory, Research and Fﬁé?
Application". Ten models of the implementation.process were ngpo
presented at the conference, several bésed on experimental data.’ UJC

The L1Fe Cycle Model of Radnnr and Ruhenst81n appeared as one of

‘the»more cqmplex,uf the hypnthes1sed pracessesf - FM/fin§%E:)

In their prefacevtu the proceedings of the pnnference,v
puhlished‘in 1975, the autﬁors Schultzvand Slevin make‘the Fﬁlluu-
ing comment: . "In no case does a model pUrpdrt to explain_the
entire process of DR/MS develqpment and utilizatian."2 Each
model apprﬁaches DR/MS Fruh a différent aspect and as a reSult o

theretarevsignificént differences betuéen-the various models.

‘The cunference dealt mainly with the factors which
influence Success nnceltﬁé décision'tu infroduce_DR/MS has been
“taken by Top Mahaéement. In.the American environment OR/MS is
no longer an innovation as Fér as Tavaanagement is ﬁnncérned.
UR/MSvﬁechniques ére now gEnerally accepted énd,tﬁé'majority af
.organizatiané havevﬁrﬁgressed beyond the Prebirth‘Phase of the.

LiFe‘Cycle.

In South Africa the situation is different. ‘Althqugh

OR/MS groups exist in some companies, and although a number of
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successful applications have been reported, to the majority of

South African managers OR/MS is still an innovation.

The Two Process Model of OR/MS diffusion which was

_develaped'in»this thesis has therefore stressed the importance

PN

T

' aF-ﬁhe Pfebirth Phaee of the.LiFe'Cycle. In>vieu_oF the Faiily
limitea attentian'fhat has been paid to this phase of the aiFFusion_
'pracess by'eesearch groups in the United States,:it has been
necessary to base the Primary Process on the establisnea ARuthority-

Innovation Decision model of Rogers and Shoemaker.

The Primary Process_ekpands the Prebirth Phase of the
Nerthuestern'Model. "It.is eontrolled by Top Manaaement Receptivify
for innavatian,_and,ia the most impartant ahase of the'DiFFusion
. Praceas in Sautn AFrican business at this puint in time.
Recept1v1ty 1n the Prlmary Process will also 1nFluence Top Manage-

ment support in the Secondary Pracess.v

Hnwevef, the Two Process Model makes a very definite

distinction between Receptivity and Support. - In the Primary

——

Process Reaeptivity defines the attitude of South African Top

Management towards OR/MS. In the Secondary Process, Support
deFlnes the extent to uhlch Top Management is prepared to endorse

OR/MS. It is quite possible for a Receptlve Top Management team:

—

to il to prav1de the necessary Support.

The Secondary Process is Controlled by OR/MS Success.

————

e

The field studies'cunfirmed that a number of the factors which had
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been found to influence Success in the United States also exert

an affect in South:AFrica, In particular Top Management Support
and Sponsorship are positively associated with Success. -In local
business Computer Availability and InFormatiun'Systems.Develupment
,appearito bé two further factors which are;critical.determinants

of DR/MSSucces_sf

AREAS OF FURTHER RESEARCH

The Field-studieé were performed in fénvcumpénigs which
were selected because they hbuSed established OR/MS activifies.
Cunsequehtly, the Top Manégement of these Urgahiiatiuns were.
répreaentatiVe of a sét of South African ménagers who were already
exposed to UR/MS. Receptivity has been used ta'define an attitude
tuuardS'innovation in general énd'DR/MS in particuiar, butrfhe'
concept has‘onlg‘béen tested.in companies uhére 0OR/MS already'
exists.  In view of the fact tﬁat OR/MS in South Africa appears
to be on the threshhold of rapid growth it is importént to knouw

e

whether there are companies that are simultaneously Receptive to

—

innovation BUt—upposed to OR/MST This would increase the
: -~ : S N
understanding of the Norms and Values of Squth African managers

‘and would provide'a"broadef undefstanding of the Faqtors influenc-

ing Receptivity..

A further area of research would involve the testing of
the Two Process Model, which has been built using in-depth case
studies, on a larger pupulafiun of bémpanies using rapid sampling.

This would seek to identify the fundamental factors influencing
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OR/MS diffusion in each organization, and to confirm the validity

of the Model mathematically.

The Field sfudies indicated that the majority of OR/MS
act1v1tles analysed mere instituted after 1965. . ‘Furthefmnre,
_ the main areas UF Concentratlnn appeared to be Statlstlcal Analy51s,
Inventory Control, CPM/PERT Forecasting and Corporate Modelling.

Many of the other s—teqhniques identified earlier in this

Risk Analysis,/ Queueing, etc. were not encountered

thesis such a

at all. 6§2 frequently used are supported

locally by snftwaré available from computer manufactﬁrers. : AR
Furthér area for research Mbuld be to define precisely houw mubh
priginal DR/MS work is bheing done in South AFrica,vand how much
is being dune merely by using the know-how of suppllers.. This
knowledge uuuld be of 3881stance in forecasting Future requ1rements

af industry with regard to the tralnlng of DR/MS graduates, as well

as the long-term development profile of OR/MS in South Aﬁrica;

OBSERVATIONS ARISING FROM THE FINDINGS

'Thé findings of this thesis should be of interest to
individuals concerned with the diffusion of OR/MS activity in |
South Africa. South African organizations must benefit from the
applicatiun of OR/MS technidues thbh.are used internationally
with cnnsiderable success. : It is important to understand hou

~ these techniqﬁeé can be employed to maximum advantage.
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It would appear that for some time to come the.oiffusion

of OR/MS technigues into South African Business will be governed

by the training, attitudes and backgrouno of the Top Management of

local companies. The field studies showed clearly that the chances

of introducing OR/MS into companiesvuith‘Traditional Management_are'

remote. .:InternaltEVolutionary OR/MS in this type.of comoany is

unlikely to meet with much success and there is little chance of

Externally Induced Growth;.

The situation will not continue indefinitely as many'
local companies are actively seeking professionally trained
managers. Greater emphasis on under - and post - graduate _v

University business education and greater exposure to innovation

should see the start of an era of trained managers who are

REEEEEi!E—EEJTEﬁfi In the short term, however, there will
continue to be companies which will reject OR/MS. when one
considers that the OR/MS diffusion processvreally only-started_
locally in the late 1960'5, the progress that has been made to
date has been-significant. In the future the rate of diffusion
will increase as South Afrlcan Top Management becomes more

Receptlve touards 1nnovat1on.

There will also be companies that introduce OR/MS
act1v1ty and subsegquently discontinue it. Generally rejectiaon
.or discontinuation will be due to OR/MS fallure, and failure will
be caused by a lack of Top Management support and/or eFFectlve.

‘ sponsorshlp, poorly developed systems, and the ahsence of computer

backup. Each of these Factors is 1mportant in ach1ev1ng the
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eventual adoption of OR/MS. If these factors are present an
environment will be created which will facilitate the diffusion
and subsequent adoption of OR/MS at all levels within the

organization.
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APPENDTIX B-

RESULTS OF FIELD STUDY IN

COMPANY ALPHA

COMPANY BACKGROUND

.. Company Alpha manufactures and-impnrts.eﬁgineefing‘and
'mining“equipment.' It has long established cnnnectiqns with the
mining indusfry in-tHe Republic_andAis the South Africéh agent for
mény American, Canadian and European. companies. Combany Alpha
has been in Dperatiun'in'Sﬁuth Africa for neafly forty years and
has achieved a satisfactory ﬁrufit énd sales record during this
time. The company is quutedvun the Jnhannesbufg Stock Exchange
but unfortunately does not disclnsevturnuver figures in its year
end figures. - The prnfit performance for the.cumpany for the
period 1969 to 1973 is given in Table 97. ' Estimated burnover

for 1973 was approximately R32 million.

-TABLE 97

PROFIT: PERFORMANGE FOR COMPANY. ALPHAX

Year ending Feb. 28th 1969 1970 1971 1972 = | 1973 .

Profit Befbre Tax _ 2 700 2 360 1 800  1860 . 2 900
-(ROODO) : ' :

- * Source: Company Records
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The signifipant drop in profits that occurred in 1971 was
dﬁe tnvlosses incurred during the closing down of a divisinn which
had shown losses virtually every year since 1965. Conéiderable
guantities of stock had to be written off and the 130 employees in

the division were relocated within the company.

The Head foibe of Alpha is in Jnﬁanneshurg and there are
service branches in fhe Orange Free State and thé'Nurthern Cape.
 The cdmpany'has five dperating diviéiuns,xtwb of which are involved
in the design and construction of engineering plant whilst the
remaiﬁder mahufactufe and distribute various types-ufiequipment.
The cumpany employs about 1 200 people, the majorityvﬁf whom are

- located in the construction division.

The company has a pérmanent Manageheht SerUi@é group
which is paft of Head DFFicé.ahd operatés as a staff Functiun 
within the compang. The MS group is currently headed by a.

. mechanical engineer with a Business Administration degree and
contains Fou: other personnel. The structure of the group is
described in detail in a subsequent section. The group was
briginally rESpqnsible for the introduction of EDP intn the company
and the Data Processing manager reported to the Head of Managément
Sérvices initially. - 'This was a temporéry arrangement énd the
existing‘organizational structure has not changed since 1971

excgpt for the disappearaﬁCE'df the one division. -_The pfesent

organizational structure is shouwn diagrammatically in Figure 17.
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FIGURE

PARTIAL ORGANIZATION STRUCTURE OF COMPANY ALPHA”

Managing Director

General Manager
~ Management
Services Group
Manager _Manager. _ Eoggigﬁgﬁion Manager Manager Manager
Admin & Finance || Projects Division || Division 'A' Product 'B' Product 'C' Product

Company records

DP Administration Chief
Manager " Manager ' Accountant
* Source: as at 30.11.73

*g6e
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Summary hiographical details are presented in Table 98
which gives information about various managers in the organization.
The information was obtained partially by interview and also by

discussions with the Managing Director and General Managers.

Alpha.dugé anshave any bverseas shareholdérs:and as a
result cannot draw on overseas expertise as far as Operational
Research teChniqués-are concerned. However the majority of the
.Companies that aré reﬁresented by Alpha in South Africa are inter-
national technical organizations with Cunsideréble éxpertisevin
the various areas of Management Science. Eampany‘Alpha has been
iﬁtruduced to many of fﬁe techniques of Quantitative Managemeﬁt

. over the years as a result of these connections.
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TABLE 98

SUMMARY BIOGRAPHICAL DETAILS OF

MANAGEMENT PERSONNEL OF COMPANY ALPHA

(30.11.1973)

Maﬁaging Director: (65) Original Foﬁnder of Alpha. Majbrity
shareholder. VB.S: (Mechanical Engineer). Has particular
expertise in Engineering Research and Devélapmeht_and was
responsible Fof many of the early agenciés that were obtained

by Company Alpha. Has complete confidence in the General

Manager.

General Manager: (37) Has been with Alpha since leaving University

in 1960. 8.5c (Mechanical Engineering).  General Manager
for past six years. Responsible for creation of Management

Science group and for introduction of EDP department. Travels

abropad extensively.

Manager - Managément Services: (36) Joined Alpha in 1968 after

several years in America. B.5c (Mechanical Engineering);
M.B.A. Started the Management Services group, recfuited

staff. Personal friend of General Manager.

Manager - Administration and Finance: (48) Joined Alpha in 1955.

Was partner in firm of auditors. - C.A.(SR); C.W.A.
Origimally chief accountant reporting to Managing Director.

llas promoted in 1967 when present General Managervmas appointed.
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TABLE 98 (continued) -

Manager - Data Processing: (38) Joined Alpha in 1967 from IBM.
No formal qualifications but has almost completed MBL

Fifteen years experience in Data Processing.

Chief Accountant:  (41). Joined Alpha in 1962 from U.K., where he
hadeorked.for ten years with a large canstruction firm. C.A.
.

Divisional Managﬁrs: (35-55) All have been.with Alpha for over

ten years. All except the Manager of the Construction
Division (55) have University degrees in Mechanical and

Civil Engineering.

Administration Manager: (58) - CIS. ‘Joined Alpha in 1946 after

World wWar II.
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HISTORY OF OR/MS ACTIVITY IN COMPANY ALPHA

The first formal OR/MS activities at Company Alpha
were initiated in 1966 by the present General Manager who was
manager af the Prajecta Divisioh at the time. An engineer in
the Projects Division was sent on a'atudyvcaursevta America and
Britain to examine the use of CPM/PERT techniques in the Ahe:ican
Engihearing‘Undustry;‘ ”After his return haaatarted markihg with
ICL (wha were ICT at the time) an‘camputerizad PERT methods for
schadaling prajeats. | The succeas of the first two PERT applic-
ations in aariy 1967 resulted in the appaiatmEnt of a second
engineer as Planaing Officer for the Constfuctinn Division.
Although employed in different Divisions the two engineers _

worked together on most projacts-From then on.

In May 1967‘tha present General Manager iaaued a
'Diraative to all Divisians‘informiag them of tha‘Planning Team's
-existehca and the availability of the expertise of the two Planning
Engineers. "All Division Managers were requirad to aonault'tha_.
Planning Team ariar to embarking on prajacts with a capital
expenditure in exaesa of R50 0OO. The majority of PERT
~applications cantinaedvta aa invtha_Prajaatsaand.Eonatruatian

Divisions.

The company embarked on a further Operational Research
programme in 1968 when a firm of management cansultants were
approached to assist in the introduction of a computerized

accounting syatam. This was largely. due to the newly appointed
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General Manager who believed that the company was not generating

the necessary financial operating information sufficiently accur-
) v . :

ately or rapidly for management decision making purposes. The

consultants recommended the acquisition of an IBM 360/20 machine

and assisted in the initial stages of staff selection and training.

- During the process of the feasibility study the Genefal
‘.Manéger and thé cunsUlténts examined the clerical stock control
systems émpluyed by Aipha. The stockturn on spares and éngineer—
ing equipment for the previous three years had been less than 3
times per annum-éhd the General Manager felt that it:cuuld be
increased significantly. - The consultants recommended a cumetér—
ized stock recording.and control sysfem”which'they designed and

“installed during 1969 and 1970.

Two méjo: appointments were made dufihg 1968. The .
present Management Services manager was recruited to assist in
the installation of the computer and to'Qork with the consulténts
on,thevimpiementation of thevinventofy control system. - The EDP
-manager came from IEM at the réquest df the General Manager whom

he had known for some time.

The consultants, the Management Serviceé manager - who
- was personal assistant to the General Manager at the time - and
tﬁe EDP manager worked as a team on the cumpuferization of fhe
' .accaunting and Financiai control systems. This was an anguing

progfamme“uhich fouk'most of 1969 and 1970 to complete. At the
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| C .
end of 1969 two additiunai personnel were hired to carry out
preparatory work on thé inventory ¢ontrol system. These two
analysts worked with the CUhsultants on the inventaory pfogramme

From the middle of 1970 until the end of 1971.

At the end of 1971 the Genéral Mahager'svpersonal aSsist—'
ant was éppuinted Management Services maﬁager, whilst the two |
analysts joined him to staff up the Manégehent Services group.

The camputer installation became part aof the Administration and
,FinaﬁcB Divisi0n and the EDP manager reported to the manager of
this Division. Two engineers, one fram the Projects'DiQisiun.and
the othér Frumvthe Construction Division, were secoﬁdedvto the
Management Services group at the same time. These engineers

had been running PEQT/CDST ngtworks routinely an major pfojects

in their respective divisions since 1966.

During the period between the end oF\lB?liand the end
of 1973 fhe Management Services group continued to improve the
stock control syétems ahd to cafry out scheduling projects Forv
the Canstruction Diyisidn. New projects in Financiél Forecasting
and Long—Rangg Planning meré started in 1972. The MS gfoup
leased an intelligent terminal from a.Time Sharing compény early
in 1972 to assist ih the building qF Financial models of the company.
This was a tehporary measﬁre as company Alpha .had ordered an IBM.
370/158 .computer mhich was to arrive in 1974. This machine was
intended to carry abquf five terminals which would be uséd for
stock control, acﬁounfing and general'Management Services

applicatidns.
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THE OR/MS GROUP - LEADERSHIP AND PERSONNEL

~The Management Services group was formally established

in December 1971 with the following personnel:

. Management Services Manager - originally Personal Assistant

to the General Ménager'

. Four Analysts - Two had been recruited in 1368 to implement

the consultants' recommendations regarding the inventory
control systems. The twao enginee:é from the Planning Team

were also transfefred to the Mahagement Sérvicesvgruup.

The group reported directly to the General Manager and
acted és:a'staFF function to the six divisions. . Atvthe time the
group was established CPM/PERT murk had been carried'auf in
Enmﬁany Alphé Fn;lnearly 8ix years and the impiemehtatinn of the
o cumputerizedvInventury Cuntrol.System was virtuwally compiete.

The personnel in the group had already established reasonable
relationships with the majnrity of Divisiunal Managers and had
achieved.a reputation for competent work by the time_tﬁe grnﬁp

was formed. - ‘ , K

A.  Management Services Manager: (36) B.Sc (Mech. Eng.) (SA);

M.B.A. (USA).

The Ménagement Services Manager (MSM) was recruited by
the General Manager in 1968 when he returned from America
where he had been working in an Operational Research group

in an'Ehgineering Company for six years after getting his
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MBA. The MS-Maﬁager had been at University with the General
Manager prior to his departuré‘For Amefica and had known him
for several years. ‘He was attracted to Company Alpha -
because he believed that the company had tremendous potential
and becausé'he thought that the General Manager was competent,
.highlyvintEIIigent‘and was interested in the introduction of
modern techniquea into Alpha.' He met and 1iked the Managing
Director and realized that the General Manager had the support

UF'the Managing Director.

Mhen’he was interviewed he was offered the job of'.
Personal‘Assistant to the General Manager. Both he ahd the
Eenerél Manager believed that it was too soon to introduce
a.formal Managehent Science group into the company, particul-
arly aé‘Company Alpha was involved in a considerable degree
of change at the time. The firm of managemeﬁt consultants
wo:king in the chpany were introducing a computer as well

as an inventory controllsystem.' His previDUS experience in
America had enabled him to give a great deal of assistance

in buthvprojects and at the same time, get to know the company
intimately. He was impressed by the Fact‘thathlpha wasv..
already‘running CPM/PERT controls and had Felf that theg?uu.

members of the Planning Team were competent.

He had selebted the two inventory control analysts after
the consultants had furnished him with a short listjoflpoasible

'peaple. - Neither had precise experiencé in the particular
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application but both had a background which made training

fairly easy. He had also interviewed the DP managér at

the request of the General Manager and found him competent

although inexperienced in Management Science applications.

A

the MS

(1)

(ii) -

8 faf as the other members of the company were concerned

M made the following observations:

"Generally the task of the Management Services group

. PR, e W e — et = ——;wa——h . .
‘has. been made much easier because we have the support
of both the General Manager and the Managing Director.

The succeés UF the'General Manager as manager_uf the
Prﬁjects DiQisién as well as his Very Furcefﬂl
fpersunalify‘has given him tremendous status in Alpha.
The fact that he will obviously succeed the Managing.
vDireCtdr in the next Few'years and his detefminatiun
to introdiuce mudern management fechnidUes has made
most memberélnfseninrmanagement extremely récéptive

to the Ménagement Services group."

™

'Ménagement SETJIEES\\‘__
deliberate'ii/gg///

"The decision to call the grou
instead of Management Science w

_Eggﬂggfini%e%v~ﬁ—sapuiggﬂfunctinn. Mé already had

a record of success hefore the group was formed and
had an established group of users. UWe did not think
it was a good idea to lahbel the group as éumething '

completely new."
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(iv)

(v)

(vif

Lpa.

"All the Engineering Division managers were committed

to the inventory control exercise before it began as

MM-

service on spares was catastrophic. We were able tao
,’-—-—/\—-—-———«—- e ——

get a great deal of suppdrt for the computer installat-

ion by~intfuducing it as a tool which was required by
the inventory control system. The success of the

inventory exercise has had a tremendous effect on our

support."

"The consultants we originally hired were competent
D e e e e e = — _ . _

‘but unpopular and most of Alpha were glad to see them
—— T -

go. 'Mnst_divisinns welcomed us mifhput them."

"Our main opposition has been from the Accounts
U ———
Function. Although the Manager of Administratiaon
m

and Finance (MAF) is apparently committed to the

Management -Services group he has tried to sabotage

us on several occasions. The Chief Accountant really

‘believes we can help him and this‘has helped us with

the MAF, in fact the entire Financial modelling
exercise is being pushed by the Chief Accountant.

The MAF.has_had tn'gu alung'with us."

“I don't like the DP department where it is.  Although

e
ey

the DP manager is a friend and very helpful, he is not

able to do very much development work for us. The

MAF UhstrUCts him and his machine is small. The neuw
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370 and the terminals will make life much easier for
us althdugh I think it will cause increased software
ﬂevelopment pfublems. Currently we do nearly all
pur wofk via the terminal to the bureau in town,

this is réally tremendous but it will have to stop
when ﬁﬁé'B?D\arrivea. The MAF bitterly resents fhis

expense."

(vii) "The GM and I originally wished to locate the computer

in the Management Services department. The MD over-

fuled}us, and I think he was right. The MAF has been

PR

,able,toirétéin4a great deal of status because of fhé’v
fact that he controls the Dumputér'installatinn..

Any way the machine is Fér too smail for many of our
Invéntory Control .and PERT apblications. The DP
lmanager_is Very good and the accounting aﬁd_Financial
sysfemé are really runnihg well. Hnmeyér I am worried
-aboqt fhe,squnrt we are:gninélto get when we étaft- |

vusingfthe 370."

(viii) “I think the fact that I am an engineer and thaf this
islan.engiheeriﬁg Dﬁhpany has begn a great help in
vgetting'the MS group off the ground. I did a 1lat
of work in the States.and have been ahle to suggest
reaiiy useful imprﬁvements to many of the Divisiuhél 
'Managers; The chaps in the gfuup are very good and

have been accepted at must leVels."v
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(ix) "We do seem to lack a financial man in the group.
, ) = 7 v e

" We are too technically orientated and I—tmimk—tiis—

—

18 holding us up on the development of the Financial
s

Forecasting madel. Fortunately the Chief Accountanmt

T ——

has been useful but I do feel that we would be more

effective and better received by the MAF if we could

get hold of someone."

Management Services Group Analysts
There are four analysts in the MS group. Two of them
are engineéré'who functioned as the CPM/PERT Planning Team

prior to thg'création'Of the MS group.

‘(a) Analyst 1: (42) B.Sc (Civil Eng.)

Started CPM/PERT in Alpha in 1966 on the instructions :
~of the Generél Manager. Had previously'uorkéd in
Projecté bivision,forvthe futﬁfe Generél Managér who
at the time was.Divisioﬁ Manager. He indicated.that
he had.discussed the idea of CPM/PERT methuqs‘mith the
General Manager because he felt that they wuuld'be~very
useful in:Aipha. As a result he was assigned the job
of getting to know as much as hé could ahout CPM/PERT.
He'Spéni sik>m0nths overseas lbuking at variqué
'applicatinhs and then came back to.80uth Africa to
- develop thé'fedhhidues. He formed an éssociation
.with'tﬁe ICL Bureau in‘Jahanneéburg and still ran méjur

methods thruugh the Bureau.
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Once CPM/PERT was successfully established he was able
to convinbe the General Manager that a Planning Team
should be formed in Aipha. An engineer from the
_anstructinn Division joined him in the middle of 1967‘
and the two of them worked together until 1971 when the
Ménageméhtéervi;es group was ?qrmed. Apart’Frbm the
normal problems of actually managing the-petmarks dn
Asitg théyihad néver encountered any majqr opﬁosition 

 to CPM/PERT.

Hé had- been glad to.juin thé MSngnup as he had found
léss and less to do in the Planning Team due to the
Fapt_tﬁat_CPM/PERT had hecome a fairly standard proced-
ure in mﬁst divisions. THE levei oF_saphisticatian-A
B vafiedlfrom diyisioﬁ to division but most divisions no

"_ longer neéded4any help in-ruhning their”programmés.

(1) "I.have learned a Qreat deal since jnihing the
| MS group and‘have tremendousvréspect for the
MS manager. Although he is younger:thaﬁ I am
he has-Faf maore experience thén I have and I

think he is doing a“great jab."

(ii) "I am currently working on the formalization of
Long-Range Planning in the company. It is very
much the same as the CPM/PERT work I used to do

but far more interesting. We have a great deal
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to do before we really start producing anything
‘wurthwhile. I find it harder to get managers
to accept LRP and it is difficult to get their
commifmeht. However I do feel that we would
not be getting anywhere if we had not subjected

uursélves‘to'six:years uflplanning discipline."

(b) Analyst-Z: (48) B.5c (Mech. Eng.)
‘ 30ihed the Planning Team from Construction Division in
1987 and still does the majority of PERT/COST work for
the Constructiun Division. He is Fairly'happy with the
cuncept'df the Management Services group but still |
regards the manager of the Cpnstruction Division as his
superior. He likes the MS manager but does not feel

he knows enough about the South African environment tb

underétand the problems 0F planning;

(i) "The MS manager still thinks he is in America
and doesn't know enough about local conditians
to understand the problems invelved in planning

large projects in this cbuntry."

(i1) "Although' I am situated in the M5 group I really
regard myéelf as part of the Planning Team. and
in thé end am answerable to the Manager of

~ Construction.”
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(11i) "I really haven't got time to get involved in any
of the other work the group is doing. At the
moment I am running three PERT/COST jobs and this

in itself is a full-time occupation.

(cj Analyst'}{ (28) B.Sc (Mathé. Stats;):

 Joined Cumpany Alpha directly Frbm University in December
1569. He had no.industrial or commercial experiehﬁé
and was récruited to dd tﬁe stétiSticél analysis'required
for data'preparétinn‘iﬁ the inventofy control exercise.
Hg_inifially Qorkedeitﬁ the consultants. When the
consultants left hevcuntinued to work with Analyst &
and the DP manager under the General Manager until the
‘inventory control.exércise'uas virtually complete in

1971.

He is.cdrrently working with the MS§ manéger on the

development.uf the Fipancial FDrECasting'pabkage.

(1) "I was Highly sick of the inveﬁtory control job
when I left it. About 20 00O items,meSt of
which were EXCEpfinns. Houevervi‘iearned a
giEat deal about Alpha, the buéineSé ue'afe in
- and the people. It is a good Firm aﬁd i am

vreélly‘happy here."

(i1i) "The Financial Modelling.eXercise is fascinating

and is ﬁarticularly interesting for me as I have
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‘'not been involved in this aspect of the business
before. UWe are lucky that the Chief Accountant
is'willing to work with us as he has knowledge

_ aboﬁt certain aspects of financing which we lack."

(d) Analyst &: (L&) No Degree

This énaiyst had‘aver fifteen years' experiencé in
stores'adﬁiﬁistration before joining Company Alpha.
He had been in the méin warehouse of Alpha Forvfourb
years when he was selected by the consultants in mid
197D to work.on the inventory cantral pruject. | He was
sent on a series of "IMPACT" training programmes at IBM»

vby the cpmpény together with one of the systems aﬁalysts
in the DP department. Although most of the.stack
caﬁtrol systems were working by the end‘nf 1971 he
spent much uf.1972 and 1973 changing,vimpruving and
adding dn tu_the‘sysﬁem. Company Alphé'had a chief
stock cdntfﬂller who was responsible for the prncufement
and supply of parts.and spares for all divisions. |
Although the analyst and the controller initially
had many disagreements,nh minor aspects of the
5y9tem they»managed to work tdgetﬁer without‘

conflict.

(i) "I and the stock controller have found that it is
easier for me-to get a Division Manager to agree

to a change in the amount of consignment stock,
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for example, than it is for him. The General

Manager has been involved in the project from the

‘beginning and he and the MS manager have Dfedibility

at Divisional Manager level. If any of the stock

clerks in the divisions start to give us trouble

it is fairly easy to bring them'ba¢k to line."

"I'fhink the most imbcrtant aspect For me has beeh
that I know inventory and I knew Alpha's inventory
pretty well before the project started. - I think
I was abie to get the GM and MS manager to make

changes before problems occurred and this.gave us

.greatér'acceptance." For example the system we

run is similar to the IBM Impact system but differs

very significantly, many of thé quuleS in the

. systém had to be changed becausé'théy wouldn't

have worked."

"As soon as Division Managers realized what we

- ‘were trying to do - we gave them a Fairly intens~

(iv)

ive training course - they backed the system to
the hilt. UWe have been successful and this has

helped."

"One of the biggest problems has been that the
‘computer we have has not.been big- enough to really

get the maximum benefits from the'cohtrol system.
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As soon as we get tﬁe new 370 we will be able

to impfdve the system significantly. I am working
with one of the systems engineérs from IBM on the
Changeuver_af the moment. In fact I think T will

be tied up on this for the next two or three years."

MANAGEMENT SCIENCE EXPERTISE AVAILABLE OUTSIDE
COMPANY ALPHA '

The Manégement Services group at Alphé have.relied héavily
upaon the knowledge of the Management Se:vices Manager and tfainiﬁg
supplied by,Eﬁhputer cumﬁénies sUCh'és ICL for CPM/PERT and IBM |
for stock control. Thé Financial Modelling Exercise is being
assisted by éeveral OR analysts from the time Shafing company
concerned ahd the Chief Accountant who pruvides the financial
expertise. Generally the initiétive'and the knowledge about new
applicatiunsvappears to stem From‘thg General Manage: and the
Divisional Managers.whu gee many new applibatiuns anvtrips tn‘

: g _ .
Europe and America. - ©

For example;.in November 1973 the MS manager was complet-
ing a ﬁruject_prnpusal for the use of Rauw Materials.Prucurementv
packages in'Division B which builds a great deal of special equip-
ment under licence from an_American company . The GM saw a system
in operation in»the‘Aherican organization in 1971 and éuggested to
the MS manager that it could be integrated into the inventury
control system; The M5 manager visited the Americén plaht in

11972 and spoke to various computer manufacturers who offered this
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type of package. On his return to South Africa he commenced
negotiations with IBM,ICL, and UNIVAC and after a certain amount
of investigation was about tnvsuhmit a prnppéal tn the board of
Alpha that the company should .test out the IBM "PRINTS" system in

Divisinn B.

Hé made the comment at the time: "We realize that we
are going to have to make several modifications to the package
 beF0re we get it particularly effective.’ However I realiy think
it will save the procurement officer in Division B a great deal of
time and it will Eertainly~make life easier for the Marketing_
Directaor. It is vefy difficult to put the benefits down in
financial terma except that it Qill have a signifitant‘efféct

on our stockholding of finished goods."

SUCCESS OF OR/MS PROJECTS AT CUMPANY ALPHA

At the end of 1973 Company Alpha was using recognised
OR/MS techniques in four areas which were identified in Chapters
2 and 3 as being typical of those in which Manégement Science

can be applied.

(a) Inventory Problems - Statistics, Prnbébility Theory,

Model Building, Simulation =
(b) Sequencing and Co-ordination Problems - CPM/PERT

(c) Financial Planhihg Problems - Model Building, Simulation,

. Statistics
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(d) Long Range Planning - Probability Theory, Simulatian

In addition the company was thinking of using Statistics and Model
‘Building to expand the Inventory Models to assist in Production

Planning.

The management of Alpha were asked to evaluate the success
or failure of OR/MS to solve management problems. In nrder to
obtain results similar to those obtained by thevNorthueetern'
.Research group;'management (Managing Director, General Manager;
_ManagementeServices Manager) were asked.first fo'provide guantitat-
ive measurements of success or Failufe; The fullewing measurements

_were obtained:

(a) Inventory Problems

In 1967 uhen the idea of Inventory Control was First
intfodueed the'steckturn on spares and general equipment had
been less than 3. Although the company had considerable
inVestment in raw materials there were no neaningful stock—
turn figures available. - The following table.ehnus the
change in etnckigrn for spares, general-equipment and raw
materials between 1968 and 1973. The sales for each year
are shown in terms of the 1968 figures. In some instances
figures Dniy became available as‘the‘cﬁntrdl»system uas.

implemented.
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TABLE 99

SALES AND STOCKTURN FIGURES FOR COMPANY ALPHA®

Stockturn (at cost) on.

 Year §§l§§+ Finished Goods Spares Raw Mafefials
1968 100  ‘ 29 2.9 | n/a
1965 110 2.8 4.3 | ' n/a
1970 132 3.6 | sz o n/a
1971 1% 3.8 . 5.6 2.
1972 148 b3 B S B

1973 183 - b2 5.9 3.1

* Estimated
* 1968 as base year

* Source: Company Data

The:mérked imprdvement is readily apparent. The stock
figUres.fof spares and general Equiﬁment were combined ih 1968
-which accounts for the decline in turnover Fur‘genefal equipment
in 1969. The decline in stockturn of spares in 1973 was due
partially to ‘increased diFFicultyvin obtaining adeqﬁate supplies
of steel frnm Iscor. The General Manager decided to inﬁreasé‘

stockholding to cﬁmpensate for the uncertain lead time.

The success of the control system can be best confirmed
by the fact that the total investment in various types of stock
at Alpha went up by 10 per cent between 1968 and 1973 whilst

 sales increased by 63 per cent.



L2g.

(b) Sequencing and Co-ordination Prablems

It was virtually impossible for the Management of Alpha

to put forward any firm figures for the improvements achieved

by the introduction of CPM/PERT. Several rule of thumb

figures were uged by Management as a‘guide to the success of

CPM/PERT'tebhﬁidueé.'j

(1)

(i)

(iii)

The turnover of the Construction Division increased

by 310 per cent between 1966 and 1973. The investment

in plant only increased by 103 per cent and in people

..by 25 pér cent.

The'company had effectively reduced its payment of

'penalty clause charges by 68 per cént‘in_the same

time.

Division B had employed PERT/COST on the assembly of

lafge items of equipmént. Prior to the use of PERT/

COST it was found that assembly usually took 3,5 to &4

months, by 1973 assembly had been reduced to 2 months.

-Although Management accepted that this was partially

due to greater experience they believed a greét deal

of credit went to PERT/COST.

(c) Financial Planning

The Chief Accountant was able to give the bank his

overdraft requirements for 1974 by the end.nf September 1973. -
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This statement showed the lowest, highest, and most likely
overdraft levelé month by month for the whole of 1974. The
figures that had been produced in 1972 for 1973 had not been

more than 30 per cent out on any one month.

The GenerallManager'made the comment "I think the

person who is most impresséd is the Bank Manager."

(d) Long Range Planning

At the time of the field study there were no figures
to use to examihe'the effectiveness of the Lbng Range Planning

exercise.

RATING OF OR/MS PROJECTS IN COMPANY ALPHA

In édditiun to thése measures. of success, the managers‘iﬁ
the company were also askéd whether they believed that the four
major projects tackled by»the M5 group and the MS grdup itself
could be considered succéssful. The replies are given in

Table 100.

Managers were permitted to answer in six possible

ways:
Success + ) ' Results of the project have more than
justified the time and maney put in
Success - The company has benefitted by the project

and gverall efficiency has improved as a

result



Managirig Directar
General Manager

Fipancial Manager

Chief Accountant
Admin. Manager

Manager Projects

Manager Ennstructinn_

Manager Prod. A
Manager Prod. 'B'

Manager Prod. 'C!' -

TABLE

100

SUCCESS OF MS ACTIVITIES AS PERCEIVED BY

MANAGERS OF COMPANY ALPHA

Inventaory

Project

Success +

Success +

Moderate
Success

Success +
Success

Maoderate

‘Success

‘Moderate

Success

Success

Success -

Success

~ CPM/PERT
Project.

Success +

~Success +

. Moderate

Success

Success

‘Success

Success +

Success +

. Success

Success +

Success -

Fin. Forecasting
Proiject

Success

Success +

Moderate
- Success

" Success +

Uncertain

Success

Uncertain

. Uncertain

Success

Uncertain

LRP Project

Uncertain
Uncertain

Uncertain

Uncertain
Uncertain

Uncertain .
Uncertain

Uncertain
Uncertain

Uncertain

A
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Moderate Success The project has achieved certain minor
improvements ‘but no tangible benefits can

" be observed

No Change The project has not adversely affected

- the running of the company

Uncertain . It is too early to observe the results
of the project: I do not knouw eneugh

about the project

Failure | - In-my opinion the project has not been

‘a success

In the ehsenee of readily guantifiable data, this attitu-_
. dinal survey is interesting as it does give a profile of accepfence
of Managemenf Science at Company Aleha. The results are also
interesting as they give anvidea of the renging 1eveis of eqﬁmit—

ment to Managemenf‘Science;

The most Successful project undertaken ey the Management
Services grnup‘ie the CPM/PERT project rated as "Success +" by the
TDpIManagement of Alpha and‘ite obvious Relative Advantage, Louw
Complexity, Easy Trialability, and definite Observability makes it
extremely suitable for Diffusion. The Inventory project rateq as
"Success" also has made many of theieoeitive diffusion charecteristics,

it is however more complex than the CPM/PERT preject,

The Financial Forecasting project is acceptable to those
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members of Top Managment who are involved. The remainder are
unable to understand what it is to be used for and as a result it
achieves a rating of "Moderate Success". The Long Range Planning

project is still too novel to be understood.

.PRDCEDURALIZATIDN OF OR/MS PROJECTS

Procéduralizatiun is believed to be positively associated
with Success. At the time tﬁe study starfed the MS group operated
féirly'infurmally; .New CPM/PERT projects were started as a result
of verbal requests and the LRP project appa:ently came into being
withaut any minutes or.dqcumentation. vDuring discussions-withvfhe
MS Mahager the work at_Northwestern was discussed and the M5 Manager
shoftly'afterwardé started fo formalize the activities of the gruuﬁ
to a fér greater extéht. Although no Charter existed at the time-
a rEpurt_was produced discussing the state of current Dﬁ.wu;k and
proposed udrk." Permission for all future pruje;tsvhad'to.be
Fdrmally-obtained from the General Manager and repufts had to be

circulated tn'DivisiDnél Managers describing ahticipated research. .

The Manager of the Construction Division said "Well now
IAknﬁw what the Long Range Planning project is'ali about. | When
you asked mé last month I really had no idéa." } A guick survey of
DivisiunalvManagersrshuwed that without exception they welcomed
the increased formality. As the Financial and Administratiun
Manéger cummeﬁted "At leasf we will be able to see what they are
‘trying fu_dd and how it affects our departments before it becomes

law."
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RELATIONSHIPS BETWEEN THE MANAGEMENT.SERUIBES GRDUP

AND TOP MANAGEMENT, DIVISIODNAL MANAGERS, AND

OTHER STAFF GROUPS

Table lDD of the previous section detéiled the.différent
percepfions @F'sﬁccess of the Management Services group as séeh
by thé ten éeninr mgmbers DF'Managemeht in Company Alpha. The
information in the,tabie serves as a useful base to examine the:‘
relétionships that existed between the MS gfaﬁp'and the various
diQisians of Alpha.v_ We have aiready.mentioned thé wark'Carried
uut:by the Northwestern Group which described the interfaces

'béfmeen the OR/MS activity and the drganization itself.

The three main in-company interfaces mére between Top
Management, user departments, and other Staff functions. Although
these interfaces_havé alréady been partialiy.described_it is useful

to summarize them here.

Interface with Top Manéggment

| The ManagingvDirecfuf and thé Genefal Manager-uf Company
Alpha afe‘completely committed to the ManagementvServices group.
Table 100 shows that the‘Managiﬁg Director rated two projects

"Success +", one project "Success", one "Uncertain".

ThevManaging Director made the Fallnmihg'comments_abaut

the MS grnupf
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(i1)

(iii).
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"I think the MS group hes delivered far more than it would L/////

' have done, had the effort been distributed amongstvvarioue

individuals in the firm."

<

"The M5 group has achieved high status within the organizat-
ion and I think you will find most managers will support the

. / . : L
idea of a centralized activity to handle special projects."

"The General Manager and the Management Services Manager

have my complete confidence. They have done such out-

gtanding jobs in Data Processing and Stock Control that I

really do ndt 1ntérfere except on questions dF strategy. , E

For example they challenged my decision to locate Data

Processing in Administration and Finance. However I was éiﬁz}ﬁﬂﬁ%/ﬂ

‘aware that ‘the Financial Manager was very morrled about hlS

future and_uas about to resign. It was a gesture of
confidence in him that I admit cguldlhave'backfired.

Fortunately fnr'me the Chief Accountant and the DP'Manager'

~got on well and, in Fact the Chlef Accountant has become

}
extremely interested in the ent1re Data Proceeaing/Management

_vServ1ces exercise. As a result the DP Manager and the MS

Manager get Far more support from Administration and Finance

than I 0r1g1nally antlclpated."

It became clear during the interviews with the Managing

VDirectdr that he had felt it necessary to protect the Administratidn

and Finance Manager against the General Manager, MS Manager, and
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DP Manager.. "They are the same age, they talk the same lénguége,
and they énnstitute an extremely powerful group. This has hbeen
mainly fespnnsihlexfar the success of their efforts as they tend

to steam roller opposition. However I think they underesfimate

the MAF and the. fact that he has had about twenty yearSf_experiencel
in the business." He added that the Chief Accountant had.ﬁrigin—

- ally helped the Data Processing Manager in cnmputerizing the
accounfing and financial function and had been insfrumentél in
bridging thé gap between,the Manager DF’Adminisfration and Finance
and the MS group.': As a rESUlt.hE had not found it neCessary_to

intervene as much as he ofiginaily anticipated.

’ The Managing Director originally wanted to have the
M5 group repbrting directly to him. However he decided that he
was ndt sufficiently cnmpetenf in the field to make the necessary
decisions. He héd told the General Manager thét any policy"
decisions and any new pfnjects would have to be discussed with
him and would haVe to be sanctioned by him pefnrevimﬁlemehtation.v
When asked whether the other managers in Company Alpha were aware

of this he replied that he did not think so.

The Genefal Manager at Company Alpha cohmitted himsélF 
to the success of thé MS group and as his perception of tﬁe results
of thg group indicate has achieved his original objective. Discuss?
ion with the General Manager showed that‘he was very much aware of
the problemé facing the M5 group particularly with fegard to the

continued hnstility of the Manager of the Administration and
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finance and the scepticism regarding the Long Range Planning

project. He believed that the group would nevertheless continue

to prosper if he left the cdmpany and made it clear that his main

concern was the welfare of the company.

(L

(i1)

(iii)

"I know that mény of the managers feel I have pushed the

MS group too hard. ~However I really believe that we do
~—— ' -

need greater professionalism, and that firms in South

Africa that want to survive the next few years will have

to try to plan and budget more formally."

"I am trying to divorce myself from theAgruup because I

think it is established and the MS manager should be able

to handle most situations without any help. I want the

'grDUp'tu_becume identified as part of Alpha and not just

one of my bright ideas. Future MS projects will have to
gain the approval oF’the Managemént Committee, and,I am

Jjust one of the members. Thefe is ubyiuuslyta neeﬂ for
Fdrmalizatiuh, Fﬁr project ﬁroﬁosals; evaluations énd for

the introduction of controls.”

"Hopefully the company will start to generatevneuﬁﬁrojects
P LY _ pany , : :

for the MS group in the future - however it doesn't seem
to be happening at the moment. However members of the
group do appear to be involved in developing existing pro-

jects which is reassuring.”
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(iv) "I think that the arrival of the new computer system is
‘going to have é gignificant impact on the company and the
MS group. They are going to tackle far more exciting
projects thén before and the Uvérall result should be a

far more meaningful Management Information System.

Interface with User.Departments'

Discussions with memhers'uf the various divisions in
Company Alphé indicated‘that.most members of Management mére
favourably impressed by the work done by the MS gfoup. Managers
believed that the company had benefitted particularly as a'result
of the Inventory and'PERT exercises; The Long Rénge Planning
prnject was regardedeith scepticism - "I can't see hon you can
plan Fnr'contrécts that haven't been put out to tender yet."
Hnmever the general attitude was very‘nunh.in favour of more formal
planning. This was offset by the feeling that the GM and MS Manager
were still experimenting and did not know what was going to cnme‘
out of the project. All the managers believed that fhe group'shnuld
be subjected tn moTe confrpls and discipline and were not aware

that the Managing'Directnr controlled the antivities'of the group.

Shnrtly before the field study was completed thg MSi
Manager circulated a memorandum regarding the proposed Raw Materials
RequiremEnts project. The discussian reSulting_From the nemorandum:
was generally-Favourable, and the fact that the prujectvunuiniben
discussed at the Management Committee meeting was well received.

However one of the older managers made the remark "It doesn't mean
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a thing. They are going to ask us what we think and then do what

they want to do."

It appeared that most managers had.a high regard for the
competence of the‘ngéral Manager who wés universally credited with
an exceptional mind-and was an excellent engineer. The.iﬁpaCt of
the General Manager'ﬁh the computerization of the financial and
accounting systems had been dramatic as many of the managers had
cnmpléined about the inw level of financial information within
Alpha for several yéérs; Divisional Manage:s Felt that thé'
General Manager had provided the real drivé behind the move to
improve.the systéms énd this enhanced his status significantly.

An attitude of "If'he thinks the group is a good idea then I am

quite happy to go along with him," ekisted in the company.

The M5 group Manager and the_grnup.memﬁers were identif-
ied asxcnmpetént.and their assistance was welcomed at all levéls
within ﬁﬁe Divisions. Several of the Divisiﬁnal Managersvhéq:
ideas>wﬁich they felt could be develupeduby-the M5 group but had
not as yet ﬁrdposed them Formally'becauée "they seem ﬁfetty fully

occupied.”

Interface with Staff Departments

The only non-technical interface was with the Finance
and Administratiuh group. This group was more complex than it
appeared on the surface, as the attitude towards the MS group was

in fadt a combination of a favourable attitude displayed by the
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DP and Accounting Managers and an antagonistic attitude displayed
by the Manager of Administration and Finance (MAF) and the

Administration Manager.

Although the MAF was reluctant to discués his attitude
towards the group it wés evident that he had resented the involve-
ment of management cnnsulténts initially and‘could not accept that
it was necessary Fof the General Manager and the M5 Manager td
be invqlVed in the redesign of accnunting_and financial éystems
prior fo computerizatian. .This attitude was mirrored in the
behaviour of the Adminiétratinﬁ Ménager. Neither of the two was
convinced that»thevgrohp was necessary although they hoth admitted

that the Inventory project bad been extremely successful.

The Data PfocesSing Manager and the Chief Actountant.weré
largely responsible for the continued existence.nf the M5 group as
they tenqed to assist the group in data Pathering‘and éomputing with-
out referring it to the MAF for approval. This waé important as
it meant that the MS group had access to Service facilities without’
having to go throqgh the MAF who inevitably could have delayed the
projects CDncerhed. | This attitude was possibly largely due to the
lack of'computer knowledge on the part of the MAF and the Adminisfrat-
ion Manager who had virtually handed over responsibility,fnr the

installation to the Chief Accountant.

Both the DP Manager and the Chief Accountant felt that

the arrival of the new 370 system would make life much easiér for -
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the MS group. Terminal facilities would make access to the
ﬁomputer very‘aimplévand would also put an end to the mosf content-
ious item in the MS group's budget - the rental of the external
time-sharing system. The MAF had made the point in an'early
interview that he fhuught it was ridiculous that the MS group was
permitted to use butside.time-sharing Facilities as well as the
services of the ICL Bureau for PERT projects when the in-house
installation was nuf fully utilizéd. Attempts to explain why

it was necessary to go outside had not bonvinbed the MAF and this
was a source uf continual irritation. Rs soon as this expenditure
disappeared the DP manager thuughttheMAF would be less irritated

by the MS group.

‘ The Chief Accountant indicated that he.did_not believe
that the MS group would every really be accepted by the MAF and the
Adminiétfatiun_Manager until at least one member had a financial

background.

EDP AVAILABILITY AT COMPANY ALPHA

Prior to the intfoductiun of the IBM 360/20 computer at
Company Alpha the company maintained a HullepitH Punched'Bard
Installation. This was a Smail sectinn'uhich handled.the process-
v.ing df wages and salaries, invui:ingvand debtors. statements. The
EDP department carried out certain other minor accounting functions
but the majnrity‘uf abcounting'uufk_uas peffnrmed manually in the

accounts dehartment.
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In mid-1968 the new IBM 360 compufer system was
brought dn line after several months of parallel running.
Initially only those applications which had run through the
punched card department were processed by the computer but by
1969 the applications had expanded to handle virtually all_the
accounting work, as well as the stock recording portion bf.thé
Stock Control project. The 360 installation had magnetic tépe
storage, card input, énd a line pfinter initially. - The system
- was modified in 1970 when a faster printer was aquired as ueil

as disc storage.

By 1969 it masvapparent-that althnugh‘most of the
accouhting app1iCati0ns.cnuld be handled by tHe new cnmputer,
system, it was impossible to run large PERT networks or the
Fnrecasting portiaon nf_the Inventory Control system. There
were th reasons'For this. The étaFF-DFfthe EDP{department uére
business application orientated and did not have experience in the .
design and operation DF.Management Science appiicatinns; Further-
more the installation was not large or powerful énough to handle

the full Stock Control operation.

In 1972 the MS group leased a cafd‘input/line printer
terminal from a company in Johannesburg and began to develop a
realtimeAqn—iine InVthnry Control System. The Finahcial
Fofecésting System was alsoiintrnduced using a package Dbtéined
from the time-sharing company. As the accounting and financial

reports became routine the DP Manager delegated his systemé



analysts to work more closély with the MS analysts in preparation
for the arrival of the 370 Sgstem uhichvhad been orderedvin 1973.
Thisvsystem has a real time multiprogramming system which ,(it was

hoped, would be big enough to handle all the work projected by

the MS group as well as routine accounting.

STATE OF SYSTEMS DEVELOPMENT

By the end‘ﬁf 1973 Company Alpﬁa hadnsuccessfully
Cohpleted a number of Dperatianal Research projects and planned
tn_enhénce-and improve several of them.' The.Inventory Control
System uas:deéigned to become an on-line interrogating system and
the PERT/COST networks would be modified to accept terminal data

input.

In addifion to these specialized applications the
company had developed an extremely effective and accurate account- -
ing anﬂ financial information and control system. .-This system'
més virtually pompletely computerized and was backed by extrémely
thoroughidocumentatinn and systems analysis. -At the tihe the |
field work was completed, all divisional managers‘uereireceiving )
monthly operating St;tements eight days_after the month end.

These Sfatemeﬁts reparted variancesvfrom budgét and forecast

anticipated performance for the financial year.

In terms of the four Dperational Control Subsystems
discussed in Chapter 5 it is possible to evaluate the Information

Systems Rating achieved by Company Alpha.
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LOGISTICS SUBSYSTEM

“ Raw Materialslcuntrnl

All aspects of this subsystem currenfly carried out manually
by all divisiens. The computerization project being under-
“taken in Divisidn 8 mill,vif-successful, be used in_tﬁe
other divisions. Fpﬁr modules out of a busaible four are

implemented.

- Production Cuntrul
Individual divisions run their own control syétems making use
of PERT/CUST-Qhere neceséary. Three modules out of a possible

five are implemented.

_  Saleable Product Control
| All aspects:of this-sﬁbsystem are computerized and are all
operational. Some are parfially integrated uith Accuunting
Control. . The 370 sysfem will be more suphisticated as it‘
will perhit on-line updating of records. Five modules out

of five imﬁlemented.

e . neTe - ;_ L +3+5 12 _ o
-".  LOCIS ISR‘ = ——— =11 = 0,85

PHYSICAL ASSET SUBSYSTEM

- Property and Equipment Control
Althuugh a cdmputerizéd Asset Registef had been developed and
is used by the company aﬁditurs no other aspeofs ﬁf this sub-
system are formally operational. All new equipment is

routinely checked and maintenance and repair is carried out



on a routine bhasis. Hence three. out of five modules are

implemented.

- Capital Projects Control
There are no formal systems in pperation here. Therefore O
out of three modules implemented.

BN

.. PaocIs 1R = 228 .3 _ g 3

8 8"

FINANCIAL SUBSYSTEM

- Accounting Control

All aspects of this subsystem are computerized and exist
routinely apartjfrom pricing and costing which are handled

manually by estimators. Eight out of nine modules imﬁlemehted.

- Finapcial Control

Although only a few of these sections are operational consider-
able development work is being carried out.  The Cash Control
system is heing used as a basis for the Finahcial Forecasting

System. Two out of six implemented at present.

8 +2 10 —.0,67

Lo FOCIS ISR = S5pS = 55 -

MANPOWER SUBSYSTEM

- Payroll ‘

Full payroll statistics for all divisions are beihg prepared
routihely. Twd out of a maximum of two modules are therefore

~ implemented.
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-  Employee Benefits Control

This is avaiiablé as part of the Payroll package.

- Personnel Records Control

Although Salary History and General Personnel bata is manually
-maintained by the Admihistration Manager'there is no move to
sophisticate this system. _.[_Jnly” two out of Four modules are
' mainfained. | |

.". MOCIS ISR = .2.__1%_*_%:—3-:0,71

The overall ISR for Eompahy Aipha is therefore
. : -

£

This is a fairly high Overall ISR for a South African
organization and reveals a certain commitment to systéms develapment

on the part of Top Management.

Rs the analysis shows Company Alphé has attempted tﬁ
develop the majority of subsystems depicted in the Dperatiunal'
Cnnfrbl Systemlﬁléssification. 'Uirtually,all these systems are
cﬁmputerized and the Data Bank has been created so that the
Logistics, Accounting, and Manpower subsystems are partiallyv
integrated. The arrival DF.the 370 cﬁ@puter system mith real-

time updating facilitieS'miil enhance the system cansiderably.

»The systems that are being planned will be as sophisti-
cated as any that exist in South Africa. This in itself is an.

extremely favourable environment for the development and diffusion
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of the M5 group within Alpha. The systems that exiét already are
mare than adequateﬂﬁuvsupply the MS gruuh with‘the information it
may require. The systems that will be introduced will draw
heavily on the expertise of the MS group for successful implemen-
tation - it remains to be seen whether the Cuhpany has adequate

EDP support to get the systems running.

RECEPTIVITY OF ALPHA TOP MANAGEMENT TO OR/MS

The ﬁajmrity aof members of Top Management at EQmpany
.Alpha'aré Receptive towards innovation, modern manégement_tebhniques
and DR/MS'actiQitiés. This attitude is largely as a resuit of the
policy of the present Managing Director who has alQays impresséd
upon his staff the need to imprnVe and modify the pruducf iine ﬁF
Company Alpha. This policy has made Divisional Managefs receptive
to innovation, and regular visits to America and Europe and visits
from pareﬁt companies abroad have serQed to keep managers up to
date unAqhanges in manégement technigues outside Sauth Africa.

vThe intrndﬁction of PERT/EPM, Eomputeré, and.Stock Cantrol was
regarded by'host managers as inevitable as they had seen similar

systems operating effectively in other organizations overseas.

Althdugh-several of the managers guestioned the need for
a M5 group as such they did not_query'thé value UF'Dperétidnal
Research technigues. As the cost of the EDP operation and the
MS group is reflected in corporate averhead, éxcept far services »
and time actually booked out to a diviéion, managers do ndt feel
that their divisiohs are heing uhjustifiably loaded with unnecessary

charges. The évailébility'nf expertise at no chargé'unléss actually
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used has undnubtedly.made them more favourably orientated towards

the idea of ‘the M5 group.

Most managers are aware thdt the early success of Compahy
Alpha was due to the innovative activities of the Managing Director
and there is aﬁ attitude in the company which uill accept change
provided it seems wnrthwhile.. This is perhaps thg most signific-
ant criticism of Long Range Planning - "How can you ahticipate

what you will be doing if you are aluways chénging?"

The Manager of Administration aﬁd Finance has acceﬁtéd
that the strateqgy DF‘Cnhpény Alpha is tn'IDDk‘Fnr.gaps in the
technnlngical mérket and to exploit them. He dneé however believe
- that a great déal nf‘mnney is wasted as a result and does not aﬁcept
that innnvation is jgstified.uithnut first carefully evéluéting the -
possible costs. He is aware that the Managing Direttnr'and
General Manager actually welcome his attitude and use him to screen
out Financiaily unsound projects. This attitude does however
chéllenge the éxistence of the M5 group as he ﬁEIieves it could
be incorporated in the DP function and reduced in staff. He feels
fhat the tendeﬁcy to hide the expenditure on EDP and MS in corpor-
ate nverﬁead inevitably 1eads to unnetessary expense. He appears
to resent_thé_Fact that the MS Manager has access to the Géneral
Manéger and as a resuif dues‘nﬁt have to justify expenditure as
thqrnughly as the rémaining managers. The prnﬁusal that all
future M5 projects will be submitted to the Management Cnmmitteé

meets with his approval.
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In order to obtain a measure of the Receptivity of Top
Management towards OR/MS, senior executives were asked a number of
probing questions which assess attitudes towards Innovation. The

results obtained are shown in Table 101 below.

TABLE 101

RESULTS OF RECEPTIVITY RATINGS CONDUCTED ..

~ AT_COMPANY ALPHA

Executive - _ Receptivity

Managing Director
General Manager -
Financial Manager

- Chief Accountant
Admin. Manager
Manager Projects
Manager Construction
‘Manager Prod. 'A’
Manager Prod. 'B'
Manager Prod. 'C!

(Sponsor)

MHOIOMIWMHMM

The reéuits show a significant diFFerenf in the Levels
of Receptivity'exhihited by the various.mémbérs of Top Management
at Company Alpha. fhe Managing Director and General Manéger are
highly innovative,'héve a good knowledge of OR/MS, and are receptive
io change. The Administrative Manager, the Manager of EunstrUCtibn
and the Finanéial‘Manager are typicaily Traditinnai managers ahd
opposed to innovation. The Chief Accountant and Manaéef Projects
are examplesvof maﬁagers with Modern norms who will favour OR/MS

as they believe it will improve the operation of Compahy Alpha.
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The Receptivity of the Divisional Managers varies
slightly, but as a grDup'they tend to be cautiously Receﬁtive ﬁo
DR/MS., As théy are involved in the Dpefating divisions of CDMﬁany
Alpha they would_prdbabiy be more interested in 4 pérticular aspect
of OR/MS which has practical applicafiun and visible benefits to

their divisions.

The.overall Receptivity of Top Management is Suppnrtivé and.
shows that the Top Management of Alpha as a whole could be éxpécted
 to be favourably disposed tbuards OR/MS. The very high rating of
the General Manager who has acted as the sponsor of DR/MS‘since
its firsf intruduptiun to Alpha demonstrates the imqutancé'of

effective sponsorship at all stages during the Life Cycle.

EVALUATION OF FACTORS INFLUENCING TOP MANAGEMENT

RECEPTIVITY TOWARDS OR/MS

Several factors are thought to influence thé Receptivity
of Top Management towards OR/MS.  These factors are classifieq
either as Controlling, or Assisting depending upon the influence
they exert on Receptivity. The Rating procedure for the determi-
nation of the extent to thch the varipus factors are presentior
ébsent is described in detail in.Chapter 8. The rating'af |

Company Alpha is shown below.
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CONTROLLING . - ' . Score

- Influence of International Parent Company/

Rssociates M
- Professionally Trained Top Managers P
- Availability of EDP Expertise in OR/MS P
ASSISTING
- Top Management Exposure to Innovation M
- Influence of Management Graduates P
- Influence of International Consultants M
- Use of OR/MS by Competition N
- Increased Competition, Reduced Profits etc.‘ M
- Increased Size of Operation: M.
N

- Government Involvement

EVALUATION OF FACTORS INFLUENCING OR/MS SUCCESS

Thé»previous gection in this Appendix indicated thaf
Company Alpha had achieved a reasonahble level of Succéss in all
prbjectévattempted.v Apart Ffom the Long Range.Plahning project
_uhich_uas still relatively neu,vthe three projects that had héen‘
campleted. ét the time df the field studies were rated at levels
of "Success" and "Success +", whilst the F1nanc1al Furecastlng

project achleved a "Muderate Success" ratlng.

There aré a number. of factors uﬁich are beiieved to ﬁé
associated with Success. These factors are identified either
as Controlling or Assisting depending upon their influence in
the dgtermination of Success. The scoring of tﬁé,variuus 

factors is shown below.
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CONTROLLING ' Score

Level of Top Management Support
-~ Level and Nature of Sponsorship
Level of Systems Development

Availability of Computer Support

T=TVTD

ASSISTING

-~ Influencée and Reputation of OR/MS group
- Relevance and Success of Projects
-~ Formalization of .Procedures
- Level of Client Receptivity
- - Nature and Competence of OR/MS Personnel

TE=ETVTZ=E

EVALUATION OF THE DEVELOPMENT OF BR/MS

ACTIVITYvIN‘EDMPANY ALPHA

The introduetinn and development of Management Science
activity in Eompany Alpha has been 51ngularly successful. | Thefe
is considerable support Fer the Management Serv1ces group and the
‘group has carried out successful work. Althnugh current DTQJECtS.
~are not progressing as well as had. been anticipated, the status and
.stebility.of,the_MS group snoeld'be suFFicientite echieve.desired

gbhjectives.

The MS group at Company Alpha came into being as a result
of an Internal Evolutionary Process as well as en Externally
“Induced Process. The present General ManagerYMas responeible

for the start of both procedures.

In an Intermally Induced Process mere and mare use is made
of OR techniques until there is enough support. to create a Fofmal-

DR/MS ectivity. - The Planning Team which was responsible for
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CPM/PERT projects within Alpha became part of the M5 group when
it wAas created. However by the time this happened the Planning

Team had firmly established the success of CPM/PERT.

The»GeneraI Manager; who had previously been responsible
for the intrﬁduction of PERT/EPM ahd the Creation‘ﬁf‘the_Planning
Team, then started the Inventory Project using outside Cohsultants
and two analysts. At the same tihe he recruited‘as“his Persbnal'
Assistant,-an executive with experience in engineering as:uell as
Management.Science.' Thé consultants, the analyStS,lthe General
Ménager and.his Assiétant cunétituted a powerful team which
virtually ensured the suecess of the Inventory Project. By the

‘end of 1971 there uerétum;acdepted Dﬁrapplications within Alpﬁa, and
the Fufmal establishmentvof the MS group Cpmpieted tﬁe recughised

cycle of the Internal Evolutiunafy Process. -

Huméver the Exterﬁally Indu;ed_ProceSs of the introduction
of a M§ group postulates that a peréon uith'pouer;and influence
within the organization recagnises-pdtential areas Df'applicatiun
for OR/MS. .As a result of his influence a Furmai group is estab-
lished genefally with a substantial initial charter. The General
Manager emerges as.avvery powerful sponsor of DR/MS in.EDmpany
Alpha and even though it took five years from the introduction of
CPM/PERT to the creation of the MS group the cyble cbrrespandé

tq'an Exterhally Induced Process with a time lag.
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The OR/MS Sponsar

The General Manager has played a critical part in the
introduction of OR/MS. In 1966 as Manager of the Projects
Division he had acﬁieved high status as an intelligent ehgineer
with an dﬁtstahding record.  This was sufficient to enabig him
to ébt as a powerful change agent mhen he introduced the concept
of CPM/PERT. The obvious benefits of qumal'plahning in Company
Alpha contributed to his promotion to General Manager in 1967.

By this time his_recnrd as an innovator was instrumental in

getting the Managing Director to approve the purchase of a_cumbutér,
the DomputErizatiun of the accounting and Finanﬁiai systeﬁs, and
the stért of the Inventory Cuntful prdject.: To.dovthis the
General Manager recruifed two personal friends of his umn.age to
supply expertise which he did not Have —.the DP and:MS managers -
as well as two additional analysts. BQ 1971 when the MS group
was. formally créated tHe status of 5uth‘the Genéral:Manager and the
members of the M5 group were sufficiently high to ensure top
management support. The Dnly_uppﬁsitioh came from the Manager of
Administrationhanﬂ Finénﬁe who bitterly resented the intrusioﬁ of
the'GéneraI Mahager into his sphere of activity. Thislmppusitiqﬁ
was- partially overcome by allocating the DP department to the MAF,
and thereby restoring the fesponsibility Furvdevélupment of
inFurmation,syStems to the MAF. By.thié time most UF‘fhe
development mérk had beén done and the SySfEmS.mefE‘SQDDESSfUlly'

installed.
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The aspiratinns_and‘background of the General Manager meet
most af the criteria which are normally associated with Sponsorship.
He had formal exposure to OR/MS technology and was arientated
towards innovation. He had established himselF‘securely in aﬁ
Drganization_mhe:e the technology favoured the develapmént af
OR/MS.  The ofgénizatinn was sufficiently small to ensure that
the General Manager could personally direct the implemeﬁtatioﬁ
of OR/MS projects thereby ensuring their sucCessvand as a result
_enhancing his status inrthe eyes of the organization and the
»Managihg Director. The history of the develapment of M3 at Alphé
shows that the success of the.General Managef resulteﬂ from the

success of the M3 group and vice versa.

It was only aﬁtér;the gToup was Formally_estabiished
and the success aof the Genéral Manager was guaranteed that projects. -
such as Financial Planﬁing and Long.Range Planning Qere introduced.
The,outcame af theée;prnjeéts wés nnt:as certain as fhe CPM/PERT
and InVentDry exercises but by this tiﬁe tHe status of botﬁ the
GeneraliManager and the grdup was sufficienfly high fq run the

risk of possible failure.

The Life Cycle of the M5 Group in Company Alpha
The history.of OR/MS activities in the Eompany between
1966 and 1973 offer a useful means of comparison with thé Concépt

of the Life Cycle of OR/MS groups.
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Prebirth and Introductory Phases:

There appear to have been two portions of the Introductory

phase:

--1966-1967: The start of the CPM/PERT projects in the Projects
'and.Construcfiun-Divisiona The allocation of the two analysts

to develop applications within the two Divisions.

' 1968-1970: 'The start of the Inventory Control projects.
The allocatiqn‘of.resoufces to engage consultants to work on

the projéct.

In both instances, although the time épan difFers,
Management was evaluating. the specific Gﬁ/MS tebhnidues being
;employed and had not committed itéélf torpermanent establish-
hent of either activities. The hiring of the General
Manager's personal assistant in 1968 cannot be‘cunsidered as
" a permanent allocation to_UR/MS;activitiés as this executive

- was involved in the computerization exercise.

Transitional Phase:

Here tﬁere are two portions of the Transitional phase in
which Management has indicated the intention of using OR/MS
in the décision—making prdcesses of the urgani?ation;
‘Althaugh OR/MS is not a permanent organizational activity

there is no time limit on its charter.

1967-1971: The creation of therFlanning Team which drew on

two engineers from the Eunstructiun‘and Projects Division.
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The Primary Diffusion Process was completed in 1966
when the CPM/PERT projects were started. The Secondary Process
was complete in 1973 when the MS group was firmly established in

Company Alpha.
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APPENDTIX =~ B

RESULTS OF FIELD STUDY IN

'COMPANY ALPHA

COMPANY BACKGROUND

..Compény Alpha manufactures and imparts.eﬁgineefing and
mining equipment. It has lang established connections with the
mining indusfry in the Republic‘and‘is‘the Snufh Afficéh.agent for
many American, Canadian and European companies. Enmhany Rlpha
has béen in npefatinn_in'sﬁuth Africa for neafly forty years and
haslachievéd a satisfactory hrnfit énd sales reﬁord duriné tﬁis
time. The company is guoted on the Johannesbufg Stock Exchangé
but unfortunately does not disclose turnover figures in its year
end Figurés. The profit perFormance,qu‘the cumpény for tﬁe
pérind 1969 to 1973 is given in Table 97. _ Estimated turnover

for 1973 was approximately R32 million.

TABLE 97

b

PROFIT: PERFORMANCE FOR COMPANY. ALPHA

Year ending Feb. 28th 1969 1970 . 1971 . 1972 -~ 1973

- Profit Before Tax 2 700 2 360 .1 800 ~ 1 960 2 900
(ROOO) - - |

* Source: Company Records
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The significant drop in prufits-that occurred in 1971 was
due te.lesses incufred during the closing down of a eivisien which
had shown losses virtually every year since 1965. Ceneidereble
quantities of stock had to be written DFF and the 130 employees in

the division were relocated within>the company.

The Head‘DFfice of Alpha is in Jenannesburg end there are
.eervice.branches in the Orange Free State and the Nnrthern_Cape.
“The cempény has five operating divisions, two of uhicn are involved
in the design:and construction of engineering plant whilst the
remainder manufactufe and distribute various types uf equipment.
The cumpany empleys abeut 1 200 peeple, the’ magerlty of whom are

- located in the censtructlen division.

The-eDmpany has a permanent Management Service grnup
which is part of Head Ufflce and uperates as a staff Functlon
- within the cempany. The MS group is currently headed by a
. mechanical engineer with a Business Administration degree and
contains feur ether persunnel. _ The structure of the group is
described in detail in a subseguent section. The group was
eriginally‘reepensible for the introduction of EDP intao the campany
and tne Date Processing manager reported to the Head of Managementv
Services initially.‘, This mas a8 temperary arrangement and the
existing organizational structﬂfe has‘not changed since 1971
exeept for the diséppeafanCE'ef the Une‘divisiun. The pfesent

organizational structure is shouwn diagrammatically in Figure»l?.



PARTIAL ORGANIZATION STRUCTURE OF COMPANY ALPHAX

FIGURE 17

ManagingvDirector

Aiﬁenefal Manager

Management .
Services Group

Manager
Admin & Finance

Manager

Projects Division |

Manager
Construction
Division

Manager
'A' Product

Manager-
'B' Product

Manager
'C' Product

DP

_ Administration Chief
| Manager " Manager Accountant
¥ Source: as at 30.11.73

Company records

‘B6¢
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Summary biographical details are presented in Tahle 98
which gives information about various managers in the organization.
The information was obtained partially by interview and also hy

discussions with the Managing Director and General Managers.

' Alpha.duéé not have any @yérseas sharehulders.and as a
result cannot drau.unvnverseas expertise as far as Dperatidnal.
Research technigues are concerned. However the majority of the
companies that afé rehresented‘hy Alpha in South Africa épe ihter—
nafiunal.technical nfganizatiuns with considerahble expertise in
the Qariuus areas of ManagementyScience. Company Alpha has been
intrdduced to many of tﬁe technigues of Quantitative Management

. over the years as a result of these connections:
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TABLE 98

SUMMARY BIOGRAPHICAL DETAILS OF

MANAGEMENT PERSONNEL OF COMPANY ALPHA

(30.11.1973)

Managing Director: (65) Original founder of Alpha. Majaority

sharehnlder. B.Sc (Mechanical Engineer). Has particular
expertise in Engineering Research and Development and was
responsible for many of the early agencies that were obtained

by Company Alpha. Has complete confidence in the General

Manager.

-General Manager: (37) Has been with Alpha since leaving University

in 1960. B.Sc (Mechanical Engineering).  General Manager
for past six years. Responsible for creation of Management
Science group and for introduction of EDP department. Travels

abroad extensively.

Manager - Managément Services: (36) Joined Alpha in 1968 after

several years in America. B.SC (Mechanical_Engiheering);
.M.B.A; Started the Management Services group, recruited

staff. Personal friend of General Manager.

Manager - Administration and Finance: (48) Joined Alpha in 1355.
Was partner in firm of auditors. C.A.(SAR); C.uW.A.
Originally chief accountant reporting to Managing Director.

Was. promoted in 1967 when present General Managér was appninted.'



Lol.

TABLE 98 (continued)

Managef - Data Praocessing: (38) Joined Alpha in 1967 from IBM.
No formal qualifications but has almost completed MBL

Fifteen years experience in Data Processing.

Chief Accountant: (4l1) Joined Alpha in 1962 from U.K., where he
hadruafked,far»ten years with & large construction firm. E;A}
,

.Divisianal Managérs:' (35-55) All have been with Alpha for over

ten years. Rll except the Manager af the Construction
Division (55) have University degrees in Mechanical and

Civil Engineering.

Administration Manager: (58) CIS. Joined Alpha in 1946 after .

World War II.
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HISTORY OF OR/MS ACTIVITY IN COMPANY ALPHA

The first formal OR/MS activities at Company Alpha
were initiated in 1966 by the present General Manager who was
manager of the Projects Division at the tihe. An engineer in
the'Proje;ts Divisiun was sent on a study course to Americé and
Britain to exémine thé use of CPM/PERT techniques in the Aﬁérican
Engineering Undustry. = After his return he started wurkihg with
ICL (who were ICT at the time) un‘cﬁmputerized PERT methods for
scheduling prnjeﬁts.' The succeés of the first two PERT applic-
ations in eariy 1967 resulted in the appuiﬁtment of a second
engineer as Planﬁing 0fficer for the Eunstfuction Division.
Although ehpluyed'in different Divisiﬁns the_twuvengineers

uurkéd tugefhér on most prujects FrUm then on.

In May 1967'the present General Manager issued a
Direbtive torall Divisiuns‘infurmihg them of the Planning Team's
existence and the availability of the expertise of fhe two Planning
Engineers. All Division Managers mefe réquiféd to consult the_.
Planning Team ﬁrior_tu.embarking an prbjects with a capital
expenditure invexéess af RSD 00o0. The majorify of PERT |
applicatiohs cuntinﬁéd td be in the Prujeﬁts and Construétibn »

Divisions.

The company embarked on a further Operational Research
programme in 1968 when a firm uf.management consultants were
approached to assist in the introduction of a computerized

accounting systém. This was largely. due tp the newly appointed
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General Manager who belieQed that the company was not generating
the necessary financial operating information sufficiently accur-
ately'ur rapidly'Fur‘management decision making purposes. The

consultants recommended the acquisition of an IBM 360/20 machine

and assisted in the initial stages of staff selection and training.

- During fhe process df the feasibility study the.General
Manager and the consulténtévéxamined the cleriﬁal stock control
systems employed by Alpha. The stockturn on spares and engineer—
ing equipment for‘the previnué three years had been less than 3
times per annUm.éhd the Genefal Manager felt that it cuuid be
increased significantiy.- The consultants recommended a cumpqtér—
ized stock recording and Cnntrol‘system'uhich'tﬁey designed and

installed during 1969 ‘and 1970.

Two méjor'appuintments were made dufing 1968. The
present Manégement Services ménager was recruited to assist in
the installation of the computer and to work with theICDnsultants
Un,the‘impiementatinn of the inventory control system. The EDP
manager came from IBM af the request of the General Manager whom

he had known for énme time.

The.cnnsultants, the Management Serviceé manager - who
- was persnnai assistant to the General Manager at the time - and.
the EDP manager worked as a team on the computerization of the
vac;nunting and financiaivcuntrnl systemé. This was an ﬁngoing

prngrémme which fouk'mpst of 1969 and 1970 to complete. At the
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end of 1969 two addi tional personnel were hired to carry out
preparatory work an the inventory control system. These two
analysts worked with the bohsultants on the inventory programme

from the middle of 1970 until the erd of 1971.

At the end-dfbl97l the Genéral'Mahager's‘persanal assist-
ant was éﬁpointed Management ServiceS'managér, uhilst_the two |
analysts joined him to staff up the Manégehent_Services group.

The computer installation became part‘pf the Administration and
vFinahce Divi5ion énd the EDP manager.repqrted to the manager of

~ this Division. Two engineers; one from the Prnjects‘DiQision'and
the other frbm.the Congtruction Division, were secpnded to the
Management Services group at tﬁe same time. These engineers

had been running PERT/CDST ngtworks routinely on major pfnjects

in their respective divisions since 13966.

During the period between the end of 1971 and the end
of 1973 fhe Management Services group continued to improve the
étutk control systems and to carry out scheduling projects for.
the Cuﬁstructinn Divisibn. New prnjects,in-Financiél Forecasting
and Long-Range Planning were started in 1972. The MS gfnup
leased an infelligent terminal from aiTimg Sharing company early
in 1972 to assist‘iﬁ the building of Financial models of the company.
fhis was a temporary méasure as company Alpha -had ordered an IBM
37D/158.c0mpﬁter thchlwas to arrive in 1974. This machine was
intended tﬁ carry:abuut five terminals which would be used for
sfuck control, acqnuﬁfing and general'Management Services -

applicatibns.
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THE OR/MS GROUP - LEADERSHIP AND PERSONNEL

The Management Services group was formally established

in December 1971 mith the fnlluming'personnel:

. Management Services Manager - originally Personal Assistant

to the General Manager'

. Four Analysts - Two had been recruited in 1968 to implement

the consultants' recommendations regarding the inventory
control systems. The two engineers from the Plahning Team

- were also transferred to the Mahagemént Servicesvgrnup.

The group repnrted directly to the General Managervand'
acted as a staff function to the six divisions. . At the time the
group was estéblished CPM/PERT mnrk had been carried'duf in
Eumpany Alpha Fn:-nearly.six years and thevimplementatinn_of the
' cumpﬁterized Inventory Control System was'virtually compiete.

The personhel in the group had already established reasanable
relationships with the majority af Divisinnal Managers and had
achieved a reputatinn for competent MDrk‘by.the timefthe groﬁp'

was farmed.

A.  Management Services Manager: _(35) B.Sc (Mebh;‘Eng.) (SAﬁ;

‘M.B.A. (USA).

The Management Services Manager (MSM) was recruited by
the General Ménagér_in'l968 when he returhed from America
where he had been working'in an Dperatiunal Researbh group

in an'Ehgineering Company for six years after getting his
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MBA. The MS-Manager.had_heen at University with the General
Manager prior to his departure for America and had known him
for several years. He was attracted to Company Alpha

because he believed that the company had tremendous potential
and because he thought that the General Manager was competent,
_Highly ihtElligeht‘and was interested in the intruductian of
modern techniquéa intq Alpha.f He met and liked the Managing
Director and realized that the General Managér_haq the support

of the Manmaging Director.

when.he wés_interviemed he was ﬁffered the job of
Personal Assistant to the General-Managér. Both he and the
- General Manager helieved that it was too soon to introduce
a formal Management Sciénce group into the company, parﬁicul-
arly as Company Alpha was involved in a considerable degree
of change at the time. The firm of management consultants
working in the.company were intrnducing a computer as well
as an inventory control system. His preyioué experience in
America had enahled him to give a great deal of assistance’
in both projects and at the same time, get to know the company
intimately. . He was impressed by the Fact‘thatvnlpha was
already‘running CPM/PERT controls and had Felf.that the-%wu

members of the'Planning Team were competent.

He had selected the two inventory control analysts after
the cansultants had furnished him with a short list oflpdssible

penple..' Neither had precise expériencé in the particular
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application but both had a background which made training
fairly easy. He had also interviewed the DP manager at
the request of the General Manager and found him competent

although inexperienced in Management Science applications.

Aa>faf aa‘the other members of the company were concerned

the MSM made the following observations:

(i) "Generally the task of the Management Servieea_grnup
haa.been made much easier because we haye the aupgort
of bath'the*General Manager and the Managing Directer;
The aucceas o? thevGeneralrManager as manager.ef the
Prajects Dieiaian as well as his VETY Ferceful
vperannaiity'has given him tremendous status in Aipha.
The fact that he will obviously succeed the Managing
Direetar in the next Fewxyeara and his detefmination
to introduee medern management techniguea has made
most members of senior management extremely receptlve

tu the Management Servicea group."

(i1) "The deciaion to call tne group Management Services
1nstead of Management 501ence was dellherate as we
-are deflnltely a service function. we already had
a record of success before the group was Formed and
had an eatabllahed greup of users. We did net thlnk
it was a good 1dea ta label the group as sumething

completely new.
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(iv)

(v).

(vi)
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"All the Engineering Division managers were committed
to the inventory control exercise before it began as
service on spares was catastrophic. We were able to .

get a great deal of suppdrt for the computer installat-

ion hyiintfuducing it as a tool which was required by
the inventory control system. The éuccess of the

inventory exercise has had a tremendous effect on our

support."

"The consultants we originally hired were competent

- but unpopular and most of Alpha were glad to see them

go. Most divisions welcamed us uifhuUt~them.ﬁ

"Our main opposition has been from the Accounts

" Function. Although the Manager of Administration

and Finance (MAF) is apparently committed to the
Management Services group he has tried tobsabotage

us on several occasions. The Chief Accountant really

'believes we can help him and this‘has helped us with

the MAF, in fact the entire Financial modelling
exércise is being pushed by the Chief Accountant. -

The MAF has.had to go along with us."

"I don't like the DP department where it is. Although
the DP manager is a friend and very helpful, he is not

able to do very much development work for us. -The

~ MAF obstructs him and his machine is small. - The neuw
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370 and the terminals will make life much easier for
us althdqgh I think it will cause increased software
development problems. Currently we do neariy all
bur wofk via the terminal to the bureau invtomn,_
vthis.is'réally tremendous but it will have to stop

~ when iﬁé'370‘arrives. The MAF bitterly resén£8’this

expense."

(vii) V"Thé'GM énd I originallvaished fo locate the computer
in the Management Services department. | The MD over-
'ruled_us;_and I thiﬁk he was right. The MAF has been .
- gble.to retain a great deal of stafus because of fhé'.
fact that he controls the computer'inStéllation..
Any way:the mabhine is Fér too smail for many of our
'Invéntory Control and PERT apﬁlications.' The DP
-managervis very good and the accounting aﬁdifinancial
’»sysfemé are really running Qell.» Homeyér I am worried .
‘about ﬁhg suppoft;mg arE'goiné to get when we staft |

using the 370."

(viii) "I think the Fact:that,I am an engineer and thaf this
is ah eﬁginéeriﬁg cﬁmpany has been a'great help in
getting the MS group off the ground. I did a lat
of work in the States and have been able to suggest
reaily useful improvements to many of the Divisionél'
‘Managers; - The chaps 1in the gfuup are very good and

'haVE‘been accepted at most levels."
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(ix) '"Ue-do‘seem to lack a financial man in the group.
We are tﬁd technically urientated and I think thié
is hoiding.ua up on fhe.deVelopment of the Financial
‘Forecasting mudelf' Fortunately the Chief Accountant
has teen useful but I do feel that we would be more
effective and better received by the MAF if we could

get hold of someone.”

Management Services Group Analysts

There are four analysts in the MS group. Two of them
are engineers who functioned as the CPM/PERT Planning Team

prior to theAcréation'OF the MS group.

(a) Analyst 1: (42) B.8c (Civil Eng.)

Started CPM/PERT in Alpha in 1966 on the instructions
of the Generél Manager. Had previously worked in |
Projects Division for the FutﬁrevGeneral Managér who
at the time was Division Manager. Herindicated.that
he had discﬁéséd the idea of CPM/PERT methods with the
Generai Manager because he felt that they Qould‘bE'very
useful in Alpha. As a result he més assigned thévjob
of getting to know as much as hé could about CPM/PERT.
He'spéht six months overseas looking at variuus
applications and then came back to South Africa to

B develop the techniques. He formed an association
mith'tﬁe ICL Bureau in Johannesburg and still ran major

ﬁethuds through tHe'Bureau.
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Once CPM/PERT was successfully established he was able
to cunvinée the General Manager that a Planning Team
should be formed in Alpha. An engineer from the
Eqnstructinn Division joined him in the middle of 1867
and the two of them worked togethep until 1971 when the
Ménagemeht'éervices group was formed. Apartffrbm the
" normal prubleﬁs‘df actually manéging the'petuﬁrks on
-sitgithey:had néver éncnuntered any majurvnppusiti0n 

to CPM/PERT.

, Hé had- been glad ﬁn join the MS group as he had found
léss and less to do in the_Planning Team due to the
fapt,that_chM/PgRT had become a fairly standard proced-

“ure in mﬁst divisidns.v VTHe level of sophistication

: vafiedlfrnm divisiun_to division but most divisions no

longer neédedfany help in-:uhning their programmes.

(i) "I have learned a great deal since joining the
| MS group and‘have tremendaus'réspéct for the
M5 managef. Although he isvyounger:thaﬁ I am
he has-Faf mare experienpe‘thén I have and I

think ‘he is doing a great job."

(i1) Y1 am currently working on the formalization of
Long-Range Plénning in the company. It is very
much the same as the CPM/PERT work I used to do

but far more intereéting. We have a great deal
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to do before we really start producing anything
warthwhile. I find it harder to get managers
tu accept LRP and it is difficult to get their
cummifment. However I do feel that we would
not be getting anywhere if we had not subjected

" ourselves to six years of planning discipline.”

(b) Analyst.Z} (48) B.Sc (Mech. Eng.)
.»Jnined the Planning Team from Construction Division in-
1967 and still does the majority of PERT/COST work for
the Cﬁnstructinn Divisiaon. He is fairly happy mith the
concept of the Management Services group but still
regards the manager of the anstructiun Division as his
supefinr. He likes fhe MS manager but does not feel

he knows enough about the South African ehvirunmEnt,tﬁ

underétand the prnbléms DF:planning;‘

(1)  "The MS manager still thinks he is in America
and daesn't know enough about local conditions
to understand the problems involved in planning

large projects in this country."

(ii) "Although I am situated in the MS group I really
- regard myéelf as part of the Planning Team and
'in the end am answerable to the Manager of -

- Construction."
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(i1i) "I really haven't got time tu'get involved in any
of the other wark the group is doing. At the
-moment I am running three PERT/COST jobs and this

in itself is & full-time occupation.

(cj Analyst 3: (28) B.Sc (Maths. Stats.)

| Joined Cumpany Alpha directly from University in December
1969. He had no.industrial or commercial expefiehﬁe
and was récruited,tb do the statiéticél analysié required
Fdr data ﬁreparation iﬁ thelinvehtﬁfy control exercise.
He initially worked with the consultants. When the
consultants left he continued to work with Analyst 4
and the DP ménager under the General Manager until the
inventpfy control exercise was virtualiy complete in-

1971.

He is curréntly working with the MS manéger on the

development of the Financial Forecasting‘patkage‘

(1) "I was higﬁly sick of the inventory control job
when I left it. About 20 000 items, most of
which were excéptiuns. However i'léarned a _
 _ great deal about Alpha, the buéinéSé we are iﬁi
'.and the people. It is a good ?irh aﬁd i am.

reélly happy here."

(ii) "The Financial Modelling‘exercise is fascinating

‘and is particularly interesting for me as I have
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‘not been involved in this aspect Uf'the business
before.. We are lucky that the ChieF’Accnuntant
‘is willing to work with us as he has knowledge

about certain aspects of financing which we lack."

Analyst 4: (4b4) Nb'Degree

This analyst hadlnver fifteen years' expériencé in

: stures administration before joining Company Alphsa.

He had been in the main warehouse of Rlpha for four

, yéars when he was selected by the consultants in mid

1970 to work. on the inventory control project. " He was

sent on a series of "IMPAGT"_trainihg prugfammes at IBM

by the cumpany together with one of the systems analysts

"in the DP department. Althnugh.most of the stock

ﬁuntruilsystems were morkihg by the end'uf 1971 he

shent much of 1972 and i973.changing,>impr0ving.and
adding ﬁn to thé'system. Cumpany Alphé haﬂ a chief
stock controller who was respnﬁsible for the prucufemént
and supply of parté‘and spares for all divisions.
Altthgh.tHe analysf_énd the controller initialiy

had many-diéagreements on minor éspects_dfjthe

syétem fhey managed to work together withnut

conflict.

(1) "I and the stock controller have found that it is
easier for me to get a Division Manager tu'agree

‘to a change in the amount of consignment stock,
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for example, than it is for him. . The General
Managef has been invnlved in the prujecf from the
heginning and he and the M5 manager have_cfedibility
-at Divisianal Manager lével; If any of the stock
plerks in the divisions start to giQe us trouble

it is fairly easy to bring them back to line."

(i1) "I think the,must’imburtant aspect for me has been
that I know inventnry_and I‘knew Alpha's inQenturyv
~pretty well before the prnjéct started. I tHink
I was able to get the GM and MS manager to make
changes before problems ﬁccurréd and this gavé us
greater acceptance. - For example the system we
run is similar to fhe IBM Impact system but differs’
very,significantly, many.of'thé.mndules in the
system had to be chahgedvbecéusé they wouldn't

have worked."

(iii) "As'snon as Sivisiun Manégers realized what we
©‘were trying to do - we gave thém a Fairly intens-
ive training cuﬁrse -~ they baﬁked the system to
the hilt. We have beén SUCﬁéssFul and tﬁis has

helped."

(iv) "One of the biggest problems has been that the
computer. we have has nnt,beeh big. enough to really-

~ get the maximum benefits from the control system.



As soon as we get the new 370 we will be able

‘,£a imprave the system significantly. I am_murking
with aone of the systems engineers from iBM'an the
changeover at the moment. In fact I think I will

be tied up -on this for the next two or three years."

‘_MANAEEMENT SCIENEE EXFERTISE AVAILABLE DUTSIDE
- COMPANY ALPHA

The Managehent‘Services group at Alpha‘have relied heavily
, upuh the kneuleage of the Management Services Manager and trainiag
supplied by,Cahputer campanies such as ICL for CPM/PERT and IBM

for stock control. The Fipancial Mudeiling Exerciae is beiag
asSisted by aeveral OR analysts from the time sharing cnmbany
concerned and the Chief Accountant who pravidea the financial
expertise. Generally the initiative'and the knowledge abaut new

v applications apaeara to stem from the General Manager and'the
.Divisianal Managers uh0 aee many new applicatiana on trips to

Europe and America. ‘ >

Fur.eXample; in Nnvember 1973 the MS manager was complet-
ing a bruject{prnpusal_Far_the use DF-Rau'Materials‘Prncureheht
packages in Division B which builds a great deal of special equip-
ment under licence from an American company. The GM saw a system
in operation in tﬁe American organization in 1971 and auggeated to
the M8 manager that it could be integrated into the 1nventary |
contral system. The MS manager v1alted the American plant in

1972 and spoke to various computer manufacturers wha_uffered_thla
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type of package. On his return to South Africa he Bﬁmmenced
negotiations with IBM,ICL, and UNIVAC and after a certain amount
of investigation mas”abbut to.submit a propqsél to tﬁe board af
Alpha that the company should test out the IBM "PRINTS" system in

Division B.

Hé médelthe ﬁomment at thé time: "We realize that we
are going to have tovmake several modifications to the package
before we get it particularly effectivé. However I realiy think
it will save'the prﬁturemeht 0FFicer in Division B a great déal of
~time and it will bertainly-make life easier for the Marketingv
Director. - It 1s very difficult to put the benefits down in
financial terms e*cept thaﬁ it Qill have a signifitaht effect

on our stockholding of finished goods."

SUCCESS OF OR/MS PROJECTS AT COMPANY ALPHA

At the end of 1973 Company Alpha was using recognised '
OR/MS techniques in four areas mhibh were identified in Ehapters
2 and 3 as being typical of those in which Management Science

can be applied.

(a) Inventaory Problems - Statistics, Probability Theory,

Model Building, Simulation ~
(b) Sequehcing and Co-ordination Problems - CPM/PERT

(c) Financial Planning. Problems - Model Building, Simulation,

 Statistics
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(d) Long Range Planning - Probability Theory, Simulation

In addition the company was thinking of using Statistics and Model
Building to expand the Inventory Models to assist in Production

Planning.

The management of Alpha were asked to evaluate the success
or failure of DR/MS_to solve management problehs. In'order to
obtain_results similer to those obtained by the Northwestern
.Hesearchvgroup;'management (Mahaging Director, General Mehager;
vManegement.Seryices Manager) were aeked first to provide quantitat->
ive measurements of success QT failure. lhe Follbuing'measurements

‘were obtained:

(a) Inventory Problems

In 1967 mhen the idea of Inventbry-Contrbl was First-
intiodueed the:stbckturn on sparee and generel equipment had
been less than 3. Although the company had considerable
inVestment in rew‘materials there were no meaningful stock-
turn figures available. - The following table ehbws the
change in etoekfurn'Fbr spares, general.equipment and raw-
materials betweebilgﬁﬂband 1973, Theisales for eeeh year
are shown in terms of the 1968 figures. In some instances
figures only became available as the'cbntrbl‘syetem was |

implemented.



* Year

1968

1969
'1970
1971

1972

- 1973%

o+
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TABLE 99

SALES AND STOCKTURN FIGURES FOR COMPANY ALPHA*

Stockturn (at cost) an.

§§;g§f Finisﬁéd Goods Spares | Rau Materiais
w23 2.9 n/a
110 | 2.8 W3 e
132 3.6 52 n/a
137 3.8 . 5.6 . 2.
148 w3 el 31
13 w2 5.9 - 3.1

* Estimated
1968 as base year

* Spurce: Company Data

The marked improvement is readily apﬁarent. The stock

" figures for spares and general equipment were combined in 1968

which accounts for the decline in turnover for general equipment

in 1969. The decline in stockturn of spares in 1973 was due -

partially fn‘increased difficulty in obtaining adegquate supplies

~of steel from Iscor. The General Manager decided to increase'

stockholding to cdmpensate for the uncertain lead time.

The success of the cantrol system can be best confirmed
by the fact that the total investment in various types of stock

at Alpha went up by 10 per cent between 1966 and 1973 whilst

sales increased by 63 per cent.
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(b) Sequencing and Co-ordination Problems

It was virtually impossible for the Management of Alpha

to put forward any firm figures for the improvements achieved

by the intrdduction of CPM/PERT.  Several rule of thumb

figures mere'used by Management as a>guide to the success of

CPM/PERT technigues.

(1

(1)

(iii)

The turnover of the Construction Division increased

“by 310 per cent between 1966 and 1973. The investment

in plant 6nly ihcréased by 103 per cent and in people

by 25 per cent.

'The company héd effectively reduced its payment of

ﬁenalty Clause charges by 68 per cént'in‘the same

time.

Division B had employed PERT/COST on the assembly of

lafge items of equipment.  Prior to the use of PERT/

COST it was found that assembly usually.tunk 3,5 to &

months, by 1973 assembly had been reduced to 2 mnnths.

Although Management accepted that this was partially

“due tn.greéter experience they believed a greét deal

of credit went to PERT/COST.

(c) Financial Planning

The Chief Accountant was able to give the bank his

overdraft requirements for 1974 by the end of September 1973.
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This statement showed the lowest, highest; and most likely
overdraft levels month by month for the whole of 197h4. THe
figures that had been produced in 1972 for 1973 had not been

more than 30 per cent out on any gne month.

The General Manager made the comment "I think the

person who.is most impresséd is the Bank-Manager."

(d) Long Range Planning

_ At the time of the field study there were no figures
to use to examine the effectiveness of the}Lbng Range Planning

exercise.

RATING OF OR/MS PROJECTS IN COMPANY ALPHA

| In éddifiun to thése measures. of success, the managers‘ih
the campany were also asked uhethef they believed thét the four
ma jor prajepts tackled by.the M5 group and the MS group itself
could be cuhsidered sqccesSful. The-replies'are given in

Table 100.

Managers were permitted to answer in six possible

ways:

Succéss + ) " Results of the project have mgre than
justified the time and money put in
Success -~ The company has benefitted by the project

~ and averall efficiency has.impruved:as a.

result



' Managing Director
Genéral"Manager

Financial Manager

Chief Accountant
Admin. Manager

Manager Projects

Manager Cunstrudtinn»-

‘Manager Prod. 'A'-
Manager Prod. 'B'

- Manager Prod. 'C' -

TAHBLE

100

SUCCESS OF MS ACTIVITIES AS PERCEIVED BY

MANAGERS OF COMPANY ALPHA

Inventory
Project

Success +

Success +

Moderate

‘Success’

Success +
Success

Moderate

"Success

" Moderate

Success

Success

Success -

Success

CPM/PERT
Prnject_

Success +

- SBuccess +

" . Mpderate
.Success

Success

‘Success

Success +
Success +

Success

Success +

Success

Fin. Fhrecaéting
Project

Success

. Success +

'Mnderate'

Success

Success +

" Uncertain

Success

Uncertain

. Uncertain
Success

Uncertain

LRP Proiect

Uncertain
Uncertain

Uncertain

Uncertain

Uncertain

Uncertain .

-Uncertain

Uncertain
Uncertain

Uncertain

Teeh
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Moderate Success The.prDjECt has achieved certain minor
improvements ‘but no tangible benefits can

" be observed

No Change The project has not adversely affected

~_ the running of the company

" Uncertain - It is too éarly to observe the results
of the project: I do not know enough

about the project

. Failure | In my opinion the project has not been

‘| success

In the ahsenﬁe of readily quantifiahle data, this attitu-
. dinal survey is interesting as it does give a profile of acceptance
of Management Science ét Cdmpany Alpha. The results are also
interesting as they give an idea of the_ranging léveis of pnhmit—

ment to Management Science.

.The‘mﬁst Successful project undertaken ﬁy the Managemént
Servicesvgrnup is the CPM/PERTVproject rated as "Success +" by the
Tnp'Mahagement of Alpha and its nbvibus Relative Advantage, Low
Complexity, Easy Trialability, and definite Observahility makes it
extremély-suitahle for Diffusion. ThE‘Inventury'pruject rateq as
"Success" also has made many of the positive diffusion characteristics,

it is. however more complex than the CPM/PERT project.

The Financial;Fnrecasting project is acceptable to thoée )
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members of Top Managment who are involved. The remainder are
" unable to understand what it is to be used for and as a'result it
achieves a rating of "Moderate Success". The Long Range Planning

project is still too novel to be understood.

PROCEDURALIZATION OF OR/MS PROJECTS

Procéduralizatiun is believed to be positively associated
with Success. At the time the study stafted the MS group operated>
_Féirly informally. New CPM/PERT projects were started'as a result
UF.verbal requests and the LRP project apparently came into bheing
without any minutes or.dqcumentatiun. During.discussians with thé
MS Mahager thé wark at Nurfhwesternvmas discussed and the MS Manager
shuftly'aftermardé Stapted to formalize the activities of the group
to a far greater extent. Although no Charter existed at the time
a repurt‘uaé produced discussing the state of current DR.wark and
proposed mdrk.' -Permission for all thure prujegts_had'to.be
Fdrmally ohtained from the General Manager and repufts had to bg

circulated tu‘Divisibnal Managers déscrihing ahticipéted research. -

" The Manager of the Construction Diviéiun said "Well now
‘I'knﬁw what the Lang Range Planning project is‘ali about. When
you asked mé last month I really had no idéa." A guick survey of
Divisiunal Managers-shumed that without exception they welcomed
the increased formality. As the Financial and Administratiun

_ Manéger commghted "At least we will be able to see what they are
‘trying to do and how it affects our departments befare it becames

law."
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RELATIONSHIPS BETWEEN THE MANAGEMENT‘SERVIEES GROUP

AND TOP MANAGEMENT, DIVISIONAL MANAGERS, AND

OTHER STAFF GROUPS

Table 100 of the previuu‘é section detailed the ‘di:f‘f“er‘ent
perceptions of‘sﬁccess‘nf the Management Services group as seen
by the ten éenior memﬁefs of Management in'Eumpaﬁy Alpha. The
information in thé_table serves as a useful base to examine the;
relatiﬁnships that existed beﬁween the M5 grnﬁp and the various
divisions of Alpha. We have already.méntinned thévmurk carried
‘ Uut:by the Northwestern Group which described'tﬁe interfacés

between the ‘OR/MS activity and the organization itself.

The three main in-company interfaces mére between Top
Management, user departments, and other étaff functions. Although
fhese'interfaces have’alréady.been partialiyrdescribed it‘is useful

to summarize them here.

Intefface,uitﬁ Top Management

| The Managing.Direcfur and_thé Genefal Manager.uf Epmpany
Rlpha are completely committed to the Management Services group.
Table 100 éhdms that the Managiﬁg Director rated two prnjecté

"Success +", one project "Success", one "Uncertain".

The'Managing Director made the Follhuing'cumments about

the MS gruupf
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(1) "I think the M5 group has delivered far more than it would
‘ havevdane, had the effort been distributed amongst various

individuals in the firm."

(i) "The MS group has achieved high status within the organizat-
ion and I think you will findvmnst hanageré will suppdrt the

idea of a‘centralized activity ta handle spéciél ﬁrbjects."'

(1iii) "The Generél Manager and the Management Services Manager

:Have my camplete coﬁfidence. ' Theyvhave done such nﬁt—
standing jobs in Data Processing and Stock Dantfol that I
really ﬂa_ﬁdtvinferfere except on QUéétions of strategy.
For example théy challenged my decision to locate Data
 Processing in Adhinistration and Finance. However I was
aware that;the Finantial Manager was very‘worried about his
fﬁtureranﬁ Qés about to resign.’ It was a gésture of
caﬁfidence iﬁ him that‘I admit cpuld'havé'backfired.
Fartunately Fbrﬁﬁevthe Chief Accnuhtant and the DP‘Manager'
got on well ahd, in Fact, the Dhief‘Accountant has become
extremelyigterestedvin the entire Data Proceasing/Managemenf’
Services exercise. As a result the DP Manager and the MS
Manager get far mnfe suppnrt from Adminiétratian éndrFinance

than I originally anticipated."

It became clear during the interviews with the Managing
‘Directaf that he had felt it necessary to prhtebt the Administration

and Finance Manager égainst the General Manager, MS Managér, and
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DP Manager.. "They are the Samevage, they talk the same languége,
and they ﬁonstitute an extremely powerful group. This has been
mainly fesponsiblesfor the success of their efforts as they tend

to steam roller opposition. | However I think they underestimate

the MAF and the fact that he has had about twenty yearsfvexperience'
in the businesé." ‘He added that the Chief Accountant had.brigin—
ally helped the Data Processing Manager in computerizing the
accounting and financial Fﬁncfinn'and had been instrumentai in
bridging the gap betmeen,the Manager of Administration and Finance
and the.MS group. ARs a result he héd ﬁbt found it necessary to

intervene as much as he originally anticipated.

. The Managing Director originally wanted to have the
MS group reporting directly to him. However he decided that he
was not sufficiently competenf in the field to make the necessary
decisions. He héd told the General Manager thét any'pniicy
decisions and any ﬁem projgﬁts would have to be discussed with
him and would have to be sanctioned by him before imblemeﬁtation.
‘When asked whether the other managers in Company Alpﬁa were aware

of this he replied that he did not think so. .

The Genefal Manager at Company Alpha committed himSelf-i,
to the success of the M5 group and as his perception of fﬁe results
of the agroup indicaté has achieved his original objective.  Discuss-
ion with the Geheral_Manager showed that he was very much aware of
the problems facing the MS group particularly with fegard to_the

continued hastility of the Manager of the Administration and
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Finance and the scepticism regarding the Long Range Planning

project. He believed that the group would nevertheless continue

to praosper if he left the caompany and made it clear that his main

concern was the welfare of the campany.

(1)

(i1)

(1ii)

"I know that many of the managers feel I have pushed the

MS group too hard. - However I'really believe that we do

‘need greater professionalism, and that firms in South

Africa that want to survive the next few years will have

to try to plan and budget marE'Fnrmally}"

"I am trying to divorce myself from the'graup because I
think it is established and the MS manager should be able

to handle most situations without ahy help. I want the

'group to become identified as part of Alpha and not just

one of my-bright ideas. Future M5 projects will have to
gain the épproval of the Management Committee, and I am

just one of the members. There is obviously a need for

‘formalizatinh, for pfoject'prapasals; evaluations and for

the introduction of controls.”

."ngefully the company will start to generate new‘projects

for the MS group in the future - humever it doesn't seem
to be happening at the moment. However members of the
group do appear to be invelved in developing existing pro-

jects which is reassuring.”
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(iv) "I think that the arrival of the new computer system is
going to have a significant impact on the company and tne
MS group. They are going to tackle far more exciting
projects than before and the nvarall result should be a

far more meaningful Management InFurmatinn System.

Interface with User Departments

Discussions with members of tne various divisions in

- Company Alpha indicated.that most members of Management'wére
favourably impressed by the work done by the MS gfoup. Managers
believed that the company had benefitted particularly as a result

of tha Inventory and'PERT exerciaea; The Long Ranga Planning
praject uasvregaraed with scepticism - "I can't see huQ you can

plan for'cnntracts that haven't been put out to tender yet."

However the general attitude maa very nuch ih favour of more formal
planning.. This was offset by'the feeling that the GM and MS Manager
mere‘still exparimenting and did not know what was going to cqme‘
out of the project. All the managera_believed that the gruupvshuuld
vbe subjected tn more aunfrnla and diécipline’and were not aware |

that the Managing Director controlled the activities aof the group.

Shartly hefurevthe field study was cumpleted tha MSi_.
'Manager circulated a memorandum regarding the'prupased Raw Materials
Requirements praject. The discussion resulting from the nemnrandum”
Mas'generally Favuurahla, and the fact that the prnject>wouidiben |
discussed'atithe Management Committee meeting was well received;

However one of the older managers made the remark "It doesn't mean
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a thing. They are gning to ask us what we think and then do what

they want to do."

1t appeared that most managers had .a high regard for the
competence of the General Manager who ues universally credited with
an exceptional mind and was an excellent engineer. The impact of
the General Manager ﬁn the computerization of the financial and
accounting systems had been dramatic as many of the managere had
cnmpleined abnet the low level of financial information within
ARlpha for eevefal yeare; Divisional Managers felt that the
.General Manager Had.pruvided_the real drive behind the move to
"impreve the sysfems and this enhanced his etatus.significantly.
An attitude of "IF.he thinks the group is a good idea then I am

quite happy to go along with him," existed in the company.

The M5 group Manager and the group members wefe identif- '
ied as competent and their assistance was welcomed at all leveis |
within tﬁe Divisions. Several of the Divisienal Managers,hee
ideasuuﬁich they felt could be develupedzby the M5 group but hed.
not as yet preppsed them formally beceuee'"ﬁhey seem pretty fully

occupied.”

Interface with Staff Departments

The only non-technical interface was with the Finance
and Administration group. This group was more complex than it
-appeared on the surface, as the attitude towards the M5 group was

in_Faet a combination of a favourable attitude displayed by the
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DP and Accounting Managers and an antagonistic attitude displayed
by the Managef of Administration and Finance (MAF) and the

Administration Manager.

Although the MAF was reluctant to discuss his attitude

" towards the group it ués evident that he had resented the involve-
ment of managemeht Censultants initially and‘cnuld‘net accept that
it was necessary for the General Manmager and the MS Manager to

be involved in the redesign of accounting and financial eystems
prior to computerization. This attitude was mirrored in the
behaviour of the Administratiun Manager. ‘Neifher of the two was
convinced thatvthe_grnep was necessary although they both admitted

that the Inventory project had been extremely successful.

The Data Processing Manager and the Chief Aceeuhtant_were
largely responsible for the continued existence of the M5 groep as
they tended to assist the gfoup in data Pathering and eomputing with-
out referring it to the MAF for approval. This was important as
it meant that the M5 group had access to service facilities without
having to go fhrnqgh the MAF whao ineyitably could have delayed the
projects CDncerhed. This attitude was peseibly largely due to the
1ack eF'cumputer knowledge on the part of the MAF and the Adminisﬁrat—
ion Maneger who had virtually handed uver respensibility‘fer the

| installation to the EhiéF'ACCDuntant.

Both the DP Manager and the Chief Accountant felt that

" the arrival of the new 370 system woﬁld make'life_mueh easier‘fer
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the MS group. ‘iTerminal facilities would make access to the
éomputer very-aimple'and would -also put an end to the mosf content-
ious item in thevMS gr0up's budget - the rental of the external
time-sharing system. The MAF had made the point in an'early
interview that he thdught it was ridiculous that the M5 group was
permitted to use outside time-sharing facilities as well as the
services of the ICL Bureau for PERT ﬁrnjects when the in-house
installatidn was not fully utilizéd. Attempts to explain mhy‘

it was necéssary to go outside had not convinced the MAF and this
was a'source Uf continual irritation. ,AS soon as this expehditure
disappearedvfhe DP manager thought the MAF uuuld be less iffitated

by the MS group.

- The Chief Accountant indicated that he did not believe
that the M5 group would every really be accepted by the MAF and the
Administration Manager until at least one member had a financial

background.

EDP AVAILABILITY AT COMPANY ALPHA

Prior to the intfoduction of the IBM 360/20 computer at
Company Alpha the company maintained a Holleritﬁ Funchednﬂérd
Installation. This was avsmail section which handled‘the>proceés—
_,ing 6? wages and salaries, invoicing and debtors statements. The
EDP department carried out certain.pther minor accounting functions
but the majority‘nf accounting mdfkiwas pefFormed manually in the.

accounts department.
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In mid-1968 the new IBM 360 Dumpufer system was
brought en line after several months of parallel running.
Initially only those applications which had run through the
punched card department were processed by the computer but by
_1969 the applications had expanded toc handle virtually all_the
accounting work, aS'@ell as the stuck recording portion ef'the
Stock Cohtrel,project; The 360 installation had hagnetic tape
storage, card input, end a line pfinter initially. A The syetem
was modified in 1970 when a»Faster prihter.wae aCQUired as well

as disc storage.

By 1969 it was aeparentvthat although host of the
accuuhtingrapplicatiune.eould be hahdled by the new cnmpUter,
system, it was impossible to run large PERT networks or the
Furecasting portion of the Inventory Control system. There -
were two reasensifur this. Thevetaffvef-the EDP department @ere
busineSs_epplieatiDn orientated and did not have experience in the
design and operation of Management Science appiicatione. Further-
more the installation was not large or puwerful enough toc handle

the full Stock Control Dperétion.

In 1972 the MS greup leased a.card input/line printer
terminal from a company in Johannesburg and began to develop a
realtime>en-iine Inveetory Control System. The Finahcial
Forecésting System Mas also introduced using a péckage ohtained
from the time-sharing cumpany. As the accounting and Fihancial

reports became routine the DP Manager delegated his systeme



analysts to work more closely with the MS analysts in preparation
for the arrival of fhe 370 SQStem which had been urderedrin 1973.
This system has a real time multiprogramming system which it was
huped,_mnuld be big enough to handle all the work projected by

the M5 group as well as routine accounting.

STATE OF SYSTEMS DEVELOPMENT

By the end.ﬁf 1973 Company Alpﬁa hadAsuccessFuily
cuhpleted a number'uf Dperatianal Research prajects and planhed
to enhance and imhruye several of them." The Inventory Control
System masldesigned to become an on-line interrogafing system and
the PERT/COST networks would be modified to accept terminai.data< |

input.

In addition to these specialized applications the
company had developed an extremely effective and-acdurate account-
ing and financial information and control éystém. - This systém
was virtually completely computerized and was bécked-by ektremely
thnrough-documentatinn.and systemé analysis. At thé tiﬁe the
field work was completed, all divisional managers. were .receiving
munthly operating statements eight days.after the month end.
Theée statemehtsvreported variances fram budgef and forecast

anticipated perfnrménce.For the financial year.

In terms of the four Dperationai Control Subsystems
discussed in Chapter 5 it is possible to evaluafe thé Information

Systems Rating achieved by Company Alpha.
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LOGISTICS SUBSYSTEM

- Raw Materials Control

All aspects of this subsystem currently carried out manually
by all divisions. The computerization project being under-
taken in Division B will, if successful, be used in:tﬁe'
other divisions. Fper modules uut of a possible four are

implemented.

- Production Control

Individual divisions run their own cuntfnl syetems making use
of PERT/COST where necessary. Three modules out of a possible

Flve are 1mplemented

- Saleable Product‘Enntrul
| All aSpectsinF thiS'sebsyetem are computerized.and are all
operational. Some are parﬁially integrated uith Accounting
Control. . The 37D‘system'uill be more sophisticated as it
will perhit on-line updatiﬁg'ufrreeurde. Five modules out

of five imhlemented.

. I _ b+ 3+5 12 _
2. LOCIS ISR = ——j7—= =} 085

PHYSICAL ASSET SUBSYSTEM

- Prnperty and Equ1pment Eontrul

Although a computerlzed Asset Reglster ‘had been developed and
is used by the company audltnrs no nther aSpecte of this sub-
system are formally operational. All new equ1pment is

routinely checked and maintenance and repair is carried out
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on a routine basis. Hence three.out of five modules are

implemented.

- Capital Projects Control

There are no formal systems in operation here. Therefore O

out of three modules implemented.

~.°. PAOCIS ISR =

FINANCIAL SUBSYSTEM -

- Accounting Control

R1l aspects of this subsystem are computerized and exist
routinely apartjfram ﬁricing and costing which are handled

manually by estimators. Eight out of nine modules implemented.

- FinanciélAEantral

ARlthough only a few of these sections are aperatianél consider-
able development work is being carried out. ' The Cash Control
system is being used as a basis for the Finahcial Forecasting

System. Two out of six implemenfed at present.

8+2—£=U,67

.*. FOCIS ISR = =555 =38

MANPOWER SUBSYSTEM

- Payroll
Full payroll statistics for all divisions are being prepared

rautihely. Two out of a maximum of two modules are therefore

_ implemented.
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- Employee Eénefits Control

This is available as part of the'Payrall'package.

- Personhel Records Control

Althaough Salary History and General Persannel bata is manually
.maintained by»the_ﬂdmihistration Manager there is no move to
sophisticate this system. Only thu nﬁtvhf four modules aré
mainfainéd. |

.. MOCIS ISR = &+xL1*2_3_g4 9
- v : 7 7
The overall ISR For'CDmpany Alpha is therefore

_ 30
By

= 0,68
This.is a fairly high Overall ISR for a South African
organization and reveals a certain commitment-to systems development

an the part of Top Management.

As the énalysis shows Company Alphé has attempted td
develop the4maj0rity of subsystems depicted in the Operational
Cnnfrdl System.EléssiFicatinn. AUirtually all these systems are
computerized and the Data Bank has been created so that the
Logistics, Accounting, and Manpower subsystems are partiallyl
integrated. The arrival DF>the 370 cﬁmputer system uith realf

time updating FacilitieS‘wiil enhance the éystem considerably.

The systems that are being planned will be as sophisti-
cated as'any that exist in South Africa. This in itself is an.

extremely favourable environment for the development and diffusion
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of the M5 group within Alpha. The systems that exiét aiready are
more than adequate‘tu.supply the MS gruuﬁ mith'the information it
may reqqire. The systems that will be introduced will draw
heavily on the expertise of the MS group for successful implemen-
tation - it remains to be seen whether the cuhpany has adequaté

EDP support to get the systems running.

RECEPTIVITY OF ALPHA TOP_MANAGEMENT TO DR/MS

The majority of members of Top Management at CQmpany"
- Alpha aré Receptive tumérds innovation, mndern'manégement technigues
and DR/MS actiQitiés. This aftitude is largely as a result ﬁf the
policy of the present Managing Director uhh hés always impresséd
upon his staff the need to improve and modify the pruduﬁt iihe ﬁF
Company Alpha. This puliby has made Divisional Managefs receptive
to innovation, and regulér visits to America andvEurape and ‘visits
from paréﬁtvcompanies abroad have served.tn keep managers up to
date on changes in management techniques outside Suuth Africa.
The introduction of PERT/CPM, Computers, énd‘Stuck Control was
regarded by most managers as inevitable as they had seen similar

| systems operating effectively in other nrganizatinns overseas.

‘Althqugh several of the managers questiuneq the need‘fur
a M5 group as subh they did-nut duery thé value of Dperatidnal
Researﬁh techniqueé. As the cost of the EDP operation and the
MS gruup'is reflected in éurpnrate overhead,'éxcept for services
and time actually booked out to é diviéiun, managers do nuf feel
that théir divisions are being uhjustifiahlg lnéded with anecessary

charges. The‘availahilityADF expertise at hu chargéfunléss actually
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used has undnubtedly'made them more favourably orientated towards

the idea of ‘the M5 group.

Most managers are sware thdt the early success of Company
Alpha was due to the innoVative activities of the Managing Director
and there is an attitude in the cnmpany which will acecept chaage
provided it seems murthwhile.- This is ~perhaps the most signific-
ant criticism of Lung Range Planning - "How can you antlclpate

what you mlll be dolng if you are always changing?"

The Manager of Administration aad Finance has.acceatéd
that the strategy DF'Bthany Alpha is to'ionk.?or.gaps in the
technalngicallmarket'and to exploit them. He does however believe
- that a great deal Df‘mnney is wasted as a result and does not aacept
that»innnvation is_jastified without first carefally evaluating the
possible costs. He is amafe that the Managiag Direbtnr.and |
General Manager actually welcome his attitude and.use him to screen
out Financiaily unsound projects. This attitude does hamevar.
chailange the axistence of the MS group as he EElieves it could
be incorporated in the DP function and reduced in staff. He feels
fhat the tendehcy to hide the expenditure on EDP and M5 in corpor-
ate.averhead inevitably leads tn unnecessary ExXpense. He appears
to resent the fact that the MS Manager has access to the Beneral
Manager and as a result does not have to Jjustify expendlture as
thqrnughly as the remalnlng managers. The pruposal that all
future MS projects will be Submifted to the Management Committee

meets with his approval.
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In order to obtain a measure of the Receptivity of Top
Management towards OR/MS, senior executives were asked a humber of
probing questions which assess attitudes towards Innovatiaon. The

results ohtained are shown in Table 101 below.

TABLE 101

RESULTS OF RECEPTIVITY RATINGS CONDUCTED

- AT _COMPANY ALPHA

Executive ' Receptivity

Managing Director
General Manager
Financial Manager

- Chief Accountant
Admin. Manager
Manager Projects
Manager Construction
‘Manager Prod. 'A’
Manager Prod. .'B'
Manager Prod. 'C!

(Sponsor)

NMHOIMIVIHMM

The reéuits'shqm a significant diFFerenf in the Levels
of Receptivity'exhibited hy the varinﬁs.mémbérs of Top Management
at Company Alpha. The Managing Directar and General Manéger are
highly innuvative, have a éund knowledge of OR/MS, and are receptive
fu change. The.Administrative Manager, the Manager of Cunstructidﬁ
and the Finanﬁial'Manager are typicaily fraditinnai managers and
opposed to innoVatiun;v The Chief Accountant and Manaéef anjects
are exampleé of ménagers with Modern norms who will FaVDur OR/MS

as they helieve it will improve the operation of Company Alpha.
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The Receptivity‘ef the Divisional Managers varies
slightly, but as a greup‘they tend to be cautiously Reeeetive to
OR/MS. As they are involved in the operating divisions of Cumpany
Alpha ‘they would probably be more interested in & partlcular aspect
of OR/MS which has.praetical application and visible benefits to

their divisians.

The. everall Receptivity of Top Management is Suppertlve and.
shows that the Tep Management of Alpha as a mhele could be expected
to be favourably dlSpDSEd teuards OR/MS. The very high rating of
the General Manager who has acted as the sponsor of OR/MS since
its first intreeuctien to Alpha demenétrates the importance aof

effective sponsorship at ali stages during the LiFevacie.

EVALUATION OF FACTORS INFLUENCING TOP MANAGEMENT

RECEPTIVITY TOWARDS OR/MS

Several factors are thought to influence the Receptivity
of Tep Managemeht towards' OR/MS. These Factors'are classified
either as Controlling, or Assisting depending upon the influence
they exert Un_Receptivity; The Rating precedure for the determi-
nation eF the'e*tent to which the various factors are eresenteer
absent is described in detail in Chapter 8. ‘The rating of. |

Company Alpha-isAsheunbbelem.
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CONTROLLING Score

- Influence of International Parent Company/

Rssociates M
- Professionally Trained Top Managers P
- Availability of EDP Expertise in OR/MS P
ASSISTING
- Top Management Exposure to Inngvation M
- Influence of Management Graduates P
- Influence of International Consultants M.
- Use of OR/MS by Competition N
.~ Increased Competition, Reduced Profits etc. M
- Increased Size of Operation- M
N

- Government Involvement

EVALUAT ION UFiFACTDRS INFLUENCING OR/MS SUCCESS

Thé previous section in.this Appendix indicated thaf
Company ARlpha had achieved a reasonable level of Success in all
prbjectsvattempted. Apart Ffom the Long Range.Plahning project
whiﬁh was still relatively new, the three projects that had been
Completed,ét the time dF thé field studigs were.rated at levels
of "Success" and "Subcessv+", whilst the Financiai‘ForeCaéting

project achieved a "Moderate Success" rating.

There aré a number of factors which are believed to bé
assdciated.uith Success. These factors are identified either
as Controlling or Assisting depending qpﬁn'their iﬁfluence in
the dgtermination of Succeés. The scoring of tHe vériUUS 

_FacturS»is shown below.
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- CONTROLLING : Score

- Level of Top Management Support
-. Level and Nature of Sponsorship
-~ Level of Systems Development

- Availability of Computer Support

TXETD

ASSISTING

- Influence and Reputation of OR/MS group
- Relevance and Success of Projects

-~ Formalization of Procedures

- Level of Client Receptivity .
- Nature and Competence of OR/MS Personnel

T=E=ETZ=

EVALUATION OF THE DEUELDPMENT.DF OR/MS

ACTIVITY IN COMPANY ALPHA

, The introductien and development of Management SeienCe
activity in Company Alpha has been singularly successful. There ;
is considerable support for the Management Services_greup and the |
‘group has carried out successful work. Although current projects
care not progressing as well as had been anticipated, the status and
stebility oflthe‘MS group should be suFFicienfite echieve deeired

ehjectives;

The MS group at Company Alpha came into being as a result -
of an Internal Evolutionary Process as well as en Externally
"Induced Process. The present General Manager Qas'responeihle

for ﬁne start ofnbeth'procedures.

~In an Internally Induced Process more and more use is made
of OR technigues until there is enough support to create a anmal- o

OR/MS activity. The Planning Team which was responsible for
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CPM/PERT projects within Alpha bebame part of the MS group when
it was created. However by the time this happened the Planning

Team had firmly established the success of CPM/PERT.

The General Manager, wha had previuuslg been responsible
for the intrﬁduction of PEﬁT/CPM and the breatiun‘nfithg Planhing
Team, then started the Inventory Project using outside consultants
and two analysts. At the same time he recruitéd.as his Personal
Assistant, an executive with experience in engineering as well as-
Management Science. The cunsultants,.the analysts, tﬁe'General
Manager and‘his Assistant cuhétituted a powerful team which
virtually ensured the suecess of the Inventory Project. Ey the
“end DF.1971 there werétum;accepted OR applicatiuns within Alpha,'and
the fufmal establishment of the MS group completed the recognised

cycle of the Internal Evuiutionary Process. .

Huwéver the'Externallg Induced Process of the.introductiun
of a M5 group postulates that a peréun with puwer‘and influence
within the organization recugniSES<pdtential areas DF:applicatiun
for OR/MS.  As a result Df.hiS influence a Furmai‘group is estab-
lished genefélly with a substantial initial ﬁharter. The General
Managér emerges és a very powerful sponsor of UR/MS invCumpany
Alpﬁa and even though it took five years from the introduction of
CPM/PERT ﬁu the creation of the MS group the cyble corresponds

to an Externally Induced Process with a time lag.
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The OR/MS Sponsor

The Géneral Manager has played a critical part in the
introduction of OR/MS. In 1966 as Manager of the Projects
Division he had achieved high status as an intelligent ehgineer
with an outstanding record. This was sufficient to Enahig him
to act as a puwerfﬂl change agent mhen he introduced the concept
of CPM/PERT. The obvious benefits of Furmal'planning in;Cumpény
Alpha cnntrihuféd to his promotion to General Manager in 1967.

By this time his record as an innovator was instrumental in

getting the Managing Director to approve the purchase of a combuter,
the cnmputerizatiun of the accounting and Finanﬁial systems, and.
the start of the Inventory Contful pruject.i To do this the
General Manager recruited two personal Frieﬁds of hié'omn age to
éupply exﬁertise which he did not have - the DP énd:MS managers -
as well as two additional analysts. By 1971 when thé MS group
was. formally created tﬁe status of ﬁuth‘the General Manager and the
members of the.MS group were sufficiently high to ensure top
management support. The only oppnsitiuﬁ came Frpm the Managef of
Administratiunxand Finance who bitterly resented the intrusion of
the Genmeral Manager into his sphere of activity. Thisvappositinﬁ
was.partially overcome by allocating the DP department to. the MAF,
and thereby restoring the respnnsibility for devélopment af
infnrmatiun Syétems to the MAF. By this time most of fhe
develuphent udrk had been done and fhe'sysﬁems were successfully

installed.
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The aspirations and}backgraund of the General Manager meet
most of the criteria which are normally associated with Sponsorship.
He had formal exposure to OR/MS technology and was Ufientated
towards innovation. He had established himself securely in an
Drganizatinn where the ﬁechnelegy favoured the development UF_’.
OR/MS.  The ofganizatian was sufficiently small td ensure that
the General Manager could personally direct the implementatien
of DR/MS.prDjects thereby ensuring their sueCess-and as a result
_enhancing his status in.the eyes of the prganization and the
__Managing Director. The histery of the development of MS at Alpha
shows that tne'success aF theeGeneral Manager resulten Frum the

success of the MS group and vice versa.

It was only aFter;the group was FormallyAestaEIiahed
and the suceess of the General Manager uas'guaranteed thaﬁ projects
such as Financlal Planning and Long'Range Planning‘mere introduced.v
The outcome of these prejeeta was not as certain as fhe CPM/PERT
and Inventory exerclses but by this tine the status of both the
General Manager and the group was suFFicienfly high fe run the

risk of possible failure.

The Life Cycle of the M5 Group in Company Alpha

The history of OR/MS activities in the Company_betueen
1966 and 1973 offer a useful means of comparison with the Cencept

of the Life Cycle of DOR/MS groups.
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Prebirth and Introductory Phases:

There appear to have been.tuo portions of the Introductory

phase:

1966-1967: The start of the CPM/PERT projects in the Projects
and Construction Division. The allocafiun'df the ‘two analysté

to develop applications within the two Divisions.

- 1968-1970: The start of the Inventory Control projects.
The allocation of resources to engage consultants to work on

the project.

In both instances, although the time span diFFers,
Management_&as evaluating. the specific DR/MS tethnidues being
'empluyed and had not committed itéélf to permanent establish-
hent of eith?r activities. The hiring of the General
Maﬁager's personal assistant in 1968 cannot bé considered as
a permanent allocation to DR/MS;activitiés as this executive

was involved in the computerization exercise.

Transitional Phase:

Here there are two portions of the Transitional phase in
which Management has indiﬁatéd the intention of using OR/MS
in the decision-making processes of the urganiiatiun.
Althnugh-DR/MS i5 not a permanent organizational actiyity

there is no time limit on its charter.

1967-1971: The creation of thevPlanning Team which drew on

two engineers from the Construction and Projects'DiviSion.
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The team had no formal organizational lubatinnﬂbut its
existence was secure as all prujects had to be submitted

to it for approval.

1970-1971:.,The allocation of two analysts tu’the Inventory
Cdntrnl project to wnfk:with_tHe_conéUltants.-f'Atithis stage
Management had committed itself to the Inventory prnjebt
although the fﬁnctiun of the analysts had not beén definéd‘,

in the organizational structure.

Maturity Phase:

At this stage Management has accepted the OR/MS function
as a permanent part of the organization. OR/MS is accepted
as an essential part of the decision making process and funds

are allocated accordingly.

1971 onwards: The creation of the MS group, the appointment

of the Managér and four analysts.

It is clear that by 1973 the MS group had reached the
Maturity.stage in the Life Cycle. This bélief is reinforced by
the fact that the original épnnsur - the General‘Ménager - is now
attempting to disengage himself from the group and make it suhjedt
to the normal procedurél requirements that apply within Cdmpany
Aiphé.  The progress through the Life Cycle has been assistéd
by the Sponsdrship of the General Managerr and as.the General
Manager is apparently deétinéd to fill the pnsition_of'Managing

Director the life of the MS group seems assured.
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The Primary Diffusion Process was completed in 1966
when the CPM/PERT projects were started. The Secondary Process
was complete in 1973 when the MS group was firmly established in

Company Alpha.
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