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Senior executives in most organisations nowadays spend much of their time working up mission
statements, strategic objectives and annual business plans which are then cascaded down through
their organisations. However, these same executives then spend little, if any, time trying to work
out, in a consensual way with their staffs, just what ‘joined-up’ activ ities need to be undertaken at all
levels within that enterprise in order to achieve those plans. Often, they simply copy what is decreed
by business gurus as current ‘best practice’ w ithout giving serious thought as to whether this w ill fit
their organisation which will have its own unique history and culture. Consequently, it is little
wonder that strategic planning has gained something of a bad name over the years.

Business process re-engineering, another management tool – indeed, some would say fad – has
moved in and out of fashion over the years and was meant to provide some linkage betw een an
organisation’s intentions and its activities. However, most business process re-engineering is based
on a bottom-up approach which means, almost inevitably, that it w ill be non-strategic in nature and
will run the risk of simply building on the mistakes as well as the successes of today w ithout
distinguishing betw een them. Furthermore, the tools used by many organisations and their con-
sultants or advisers are often incoherent and are based on nothing more than convention sets and
‘common sense’, whatever that much-abused term might mean. What is lacking is any methodol-

Several years ago, my organisation – an e-business consultancy, already involved in advising
clients what technology to invest in – became increasingly involved in advising clients on how that
technology could be most effectively used within their organisation by its most valuable resource –
its people. This meant getting much more involved in organisational analysis and adopting a more
holistic approach that took account of the softer issues that people bring in to any problem situation.
Given the failings of much strategic planning and business process re-engineering, we began to look
for an analytical technique that was:

f strategic in its approach, i.e. top-dow n and forw ard looking
f rule-based and intellectually rigorous but, at the same time, flexible enough to apply to all types

and size of organisation
f defensible so that conclusions could be confidently justified to our clients in a way anyone in their

organisation could understand
f consensus building so as to achieve that essential ingredient – ‘buy-in’.

Foreword

ogy, defined by the Oxford English Dictionary as an ‘orderly arrangement of ideas’.



It was our good fortune that, at about that time, a colleague introduced me to SSM and to
Dr Brian Wilson. Since then, SSM has proved its worth repeatedly in a number of assignments
undertaken or supported by The Smith Group, often in association with Dr Brian Wilson. Some of
this work now features in case studies for this book.

SSM does not lay any claim to be the only club required in the organisational analyst’s ‘golf-bag’
as most business-improvement projects ultimately require the formulation of harder process models
which more closely articulate the activ ities, procedures, resources and controls relevant in the real
world. However, we have found the great strength of SSM is that it can provide the consultant w ith
a coherent and logically defensible insight which then enables an informed analysis, untainted by the
emotional baggage of the organisation in the problem situation as it currently exists.

In essence, SSM supports the derivation of a roadmap from the ‘what is’ to the ‘what might be’
by engaging the organisation in a structured and logical debate about itself and what it should be
doing. It is therefore ‘non-threatening’ in the sense that it does not seek to impose the analyst’s
‘solutions’, which are often clouded by experiences of other organisations. The premise that all
organisations are unique leads to the conclusion that the imposition of such solutions is not a
defensible approach and, in any case, often will not lead to the essential organisational ‘buy-in’
that makes the difference betw een success and failure in any change management activity. SSM, on
the other hand, can be thought of as offering a logically defensible baseline from which informed
deviation can be made in the case of those desirable changes which, nevertheless, may not always be
feasible for cultural, political or personal reasons.

Brian Wilson has over 30 years’ experience in the application and development of SSM. He
continues to develop novel ideas on model building, particularly the concept of assembling the
Enterprise Model which he introduces in Chapter Seven. This we have found to be particularly
valuable where the full richness and complexity of the area under study cannot be captured by other
methods. Our experience has shown that the resulting two-dimensional models, which may easily
run to over one hundred or more activ ities, offer a complete and clear view of the problem area.
This aids understanding as interactions can easily be traced and analysis shared more readily w ith the
problem owner.

Indeed, these qualities of completeness and clarity, inherent to SSM, were major features of the
Single Army Activity Model (Appendix 3) that Smith helped to produce in conjunction with Brian
Wilson. These qualities were crucial given that the model: contains over 1500 activ ities; maps them
to organisational structures; captures all of their multiple information inputs and outputs and, in
turn, can be used to map these information flows to discrete information systems. What is, in effect,
a logically linked hierarchy (i.e. business model, information model and system model) has proved
invaluable in making defensible business cases for capital investment in technology.

Brian Wilson’s last book has become a well-thumbed feature on my office bookshelf - except

reading for those w ishing to exploit a straightforw ard yet powerful approach to grappling w ith the
analysis of complexity w ithin organisations or answering the question ‘how do I think about what I
should be doing?’ It is my experience, and that of my colleagues, that SSM offers an elegantly simple
approach that is both powerful yet non-threatening and one that forces organisations to confront
questions essential to their very survival such as ‘are we doing the right thing?’

Mike Duffy, MSc, MBA, MIEE, CEng
Operations Director
Information Security Division
The Smith Group

x Foreword

when other colleagues keep borrow ing it! I have no doubt that this book will also become essential



Preface

The production of a new book or publication must be justified on the basis that it contains a message
not replicated elsewhere. It may build upon previous work or react to other publications but, above
all, the message should make a significant contribution to a particular area of endeavour.

The area relevant to this publication is that know n as Soft Systems Methodology (SSM) which
first emerged into the public domain in 1981 through the book Systems Thinking, Systems Practice by
Peter Checkland. This was follow ed in 1984 by my book Systems: Concepts, Methodologies and
Applications (appearing as a second edition in 1990).

The essential difference between these two texts was that Peter described SSM within the context
of the history of rational thought, i.e. what the subject of SSM was. Mine was an attempt to describe
‘how to do it’ w ithin the context of problem solving in general.

Thus SSM is a relatively young discipline and, prior to these publications and since, we have both
had some thirty years of experience of trying to teach the subject and a similar period in applying
and developing the ideas through consultancy. There has also been a significant amount of academic
research but the strong tradition behind the development of the subject has always been ‘action
research’. It is this that is concerned with learning from the relationship between theory and practice
and which leads to that learning that can be applied. This is important to me as an engineer and
influences what I accept as a legitimate interpretation of the ideas and what I also observe as
defensible practices.

Over the last 25 years or so, publications have appeared which purport to describe, develop and
give practical guidance on SSM that unfortunately are based upon significant misinterpretations of
the basic concepts.

The aim of an engineer is to ensure that what is constructed actually works and that structures put
in place do not fall down. I believe that this aim also applies to intellectual structures and intellectual
constructions. The engineer ensures this, in relation to physical artefacts, by using design rules that
are derived from theory arising from the observed regularities of the natural world together w ith
pragmatic heuristics that come from observ ing practical and transferable effects.

For an intellectual discipline to aspire to the same aim, similar rules must be developed and
applied. It is the case that the discipline of calculus cannot be said to be applied if the rules for
formulating differential equations are not followed. Similarly , SSM cannot be said to be applied if
its basic rules are not adhered to.

Thus, as well as describing recent action research and the resultant developments related to model
building in particular, this books aims to clarify the underlying conditions which need to be met



if the basic building block of SSM – the R oot Definition and conceptual model – is a well-
formulated and defensible intellectual construct.

referred to above. I hope that this work adds to the understanding of the basic ideas and enables
powerful and defensible application.

I first started to think about ‘systems’ as a serious intellectual construct (rather than the all-
embracing label, casually attached to most parts of the real world) when I worked for the UK
Atomic Energy Authority on the safety and dynamics of gas-cooled nuclear power stations. Thus I
had to consider not only the nuclear end of the business but also its interaction with the steam-
raising plant. This assembly represented ‘the system’, though my interest in it was as a control
engineer. At this stage I was what we now term, a ‘hard’ systems thinker.

A major transition in my life occurred when, in 1966, I was appointed to a new department at the
University of Lancaster by the late Professor Gwilym Jenkins. I was the first appointee to the
Department of Systems Engineering and I am now the last surviving ‘Founder Member’. I w ill
always be grateful to Gwilym for providing this opportunity. A second transition in my thinking,
which was a gradual transition, came from the many years of collaboration that I enjoyed with
Professor Peter Checkland. We worked together in both the teaching and the practice and I am
grateful to Peter for the many hours of discussion and debate about these ideas, which so trans-
formed the concepts that I now use. The shift from multi-dimensional calculus (as a modelling
language) to verbs in the imperative is no mean feat for a control engineer.

I am also indebted to the many students and organisations w ith whom I have worked over the
past 34 years together w ith the past and present members of staff within the university, who have
been both friends and colleagues.

I would like to acknowledge the follow ing organisations who have given their permission for the
inclusion within the book of project references and descriptions though, in particular, I would like
to thank The Smith Group and Hi-Q Systems with whom I have had a long association and with
whom I have worked on some of the projects mentioned. The organisations are: Askam Ltd, The
Army, The CEGB (SW region), The Dukes Theatre, The Meteorological Office, Morecambe Bay
NHS Trust, The R oyal Navy, TSB Homeloans and the West Yorkshire Police.

I would like to thank Lieutenant-Colonel Hunt and Major Galvin for their permission to include
in Appendix 3 their paper describing the application of the Single Army Activity Model and I
would like to acknowledge the follow ing contributions: my brother, R oy, for the production of
Figure 1.1, Lindsay Cundall and Joan Haworth for their help w ith typing and finally, I would like
to thank my wife, Sylvia, who did most of the conversion of my thoughts and script into legible
typescript and coped admirably w ith the frustrations of working with both me and the technology.

Wherever possible actual working diagrams and models have been illustrated. However because
of the size restrictions of the book the details (particularly of the larger models) may not be clear.
They are included for completeness and to give the reader some idea of the scale of models some-
times required. The detail can be obtained by accessing the follow ing ftp site: ftp://ftp.w iley.co.uk/

/ /

Prefacexii

The motivation for this text is to try to overcome some of the misinterpretations and malpractice
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Preamble

Organisational analysis is here interpreted as an attempt to resolve problems and concerns related to
situations which are organisation based. There w ill be many such concerns related to social, inter-
personal and cultural facets of organisation-based life and these cannot be ignored if the organisa-
tional analysis is to make contact w ith the people involved. However, this is not the emphasis of this
particular book. There are many concerns which require a description relevant to an organisation in
terms of the business processes that are or might be undertaken, and it is on these that this particular
work is focused.

The essence of this focus is illustrated by Figure 1. Each of the concerns illustrated requires an
answ er to the question: ‘what do we take the organisation unit to be or to be doing?’ This may be
what do we take it to be now, in the future or, more generally, what could it be? The use of the term

Figure 1. Organisational analysis – the fundamental question

ORGANIS AT I ONAL ANALY SIS



‘organisation unit’ is meant to be completely general and independent of scale. Thus an organisation
unit could be a multinational enterprise, a single company, a function, a department or even an
individual. What follows w ithin the remainder of this book is also independent of scale and is
generally applicable.

We are not seeking to describe the organisation (or organisation unit) as part of the real world.
Such an attempted description would have to be in terms of ‘how ’ the organisation unit is doing
‘what’ it is doing.

What we are trying to do, however, is to build a concept which will map onto the organisation
unit. The concept w ill be in the language of ‘what’ and not ‘how ’. If the mapping is deemed to be
adequate we will have a description of what we are taking the organisation unit to be doing and it w ill be
of adequate scope to progress the particular analysis being considered.

If the organisation unit is something specific and well defined such as a chemical process or a
power-generating plant, the question ‘what are we taking the organisation unit to be?’ can be
answ ered by using the language of one of the branches of mathematics – differential calculus,
statistical simulation, etc. The question is said to be answ ered when the model so constructed
replicates the behaviour of the particular organisation unit over the required domain of interest.

If the ‘organisation unit’ is less well defined, as is the case when it contains people, the above use of
mathematics-based tools of analysis cannot be applied and ‘replicated behaviour’ cannot be used as
the criterion for the acceptability of the resultant answer to the question ‘what do we take the
organisation unit to be?’

An organisation unit containing people represents a much more complex situation than one
which does not. This is one of the features that gives rise to the distinction betw een ‘hard’ and
‘soft’. The above example of a chemical process represents a well-defined organisation unit, which
can therefore be described as ‘hard’. Our concern here is w ith those situations (organisation units)
which can be said to be ‘soft’, i.e. ill defined.

As a way of thinking about this complexity consider a spectrum which extends from common-
ality to uniqueness. A description of an organisation unit that makes use of a functional breakdown
is towards the ‘commonality’ end of this spectrum. Thus for a production-oriented organisation (A)
one would expect to have functions representing research and development, production, market-
ing, finance, etc. Such a description, however, is equally applicable to another production-oriented
organisation (B) but, in reality, they are very different organisations. What makes them different is
that they are at the stage they are now because they have different histories, they contain different
people, they are culturally different and their organisation is the result of the application of different
values. Thus, in order to differentiate between A and B, the organisations need to be described in a
way that places them at the other end of the spectrum, i.e. by recognising that they are unique.

Another feature of this complexity is that the people who are incumbents of the many roles
w ithin the organisation have their ow n interpretations of what the role is and what it is they are
trying to achieve. They will have their ow n interpretation of the relationship of their role to the
organisation mission and they w ill have their own interpretation of the organisation mission itself. It
is this aspect that makes the answer to the question ’what do we take the organisation to be?’ so
problematic.

The situation is additionally complicated by the fact that an organisation unit is never static. A ll
organisation units operate in environments that are continually changing and the organisation units
themselves are in a state of continual adaptation.

Figure 2 illustrates a concept for an organisation in this transitional state. What the ‘organisation
unit’ is now is problematic given the above reasons concerning its complexity. What the ‘organisa-
tion unit’ w ill be in the future is even more problematic since the responses to the pressures for

Preamblexiv



change w ill be completely unknow n. The best that can be defined will be potential future scenarios.
Thus, it w ill be the case that the answ er to the question of what the organisation unit is taken to be
w ill have time-dependence as one of the components of this complexity. Unlike a chemical process
or a power-generating unit, in which time-dependent processes are governed by repeatable
phenomena, there is no such repeatability about the processes that determine the future state and
role of an organisation unit.

This book describes ways of thinking about the complexity described above and develops a
language through which that thinking can be articulated. It represents an alternative to mathema-
tically based languages and a defensible way of exploring (and defining) the answer to the question:
‘what do we take the organisation (organisation unit) to be?’ so that we can then develop an
appropriate and relevant concept for it.

The coverage of this book is limited. It aims not to represent SSM in totality but to concentrate on
that aspect of the subject that can be taken to be logic-based. Figure 3, taken from the book Soft
Sy stems Methodology in Action (Checkland and Scholes 1990), illustrates a simplified view of the
process of SSM. Here two streams of analysis are shown; one which is culturally based and the other
which is logic based. They must exist together if the resultant analysis is to make progress tow ards
change in the situation of interest. Part of the commitment to change comes from the assembly of
convincing argument arising from the defensible logic pursued via the right-hand stream of analysis
in Figure 3. It has been my experience of observing this activ ity over a number of years that
defensibility has been eroded through inappropriate practices.

The book is concerned not w ith the totality of the logic stream but w ith the formulation of
defensible intellectual constructs to be used within it. Some application is included, but only where
it is felt to be useful to extend a particular story.

The basic ‘building block’ of those intellectual constructs to be used within an analysis that can be
said to be SSM is the R oot Definition/Conceptual Model assembly. Figure 4 illustrates a simplified
view of this process. The R oot Definition (RD) captures the purpose, taken to be relevant, and the
Conceptual Model (CM) represents those structured activities that must take place if the purpose is
to be achieved. Thus the RD defines what the sy stem is and the CM describes what the sy stem must do
to be the one defined. Unlike an analysis that can be said to be ‘hard’, the intellectual constructs used

Preamble

Figure 2. An organisation unit (OU) in transition
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Figure 4. The logic-based process

Figure 3. The process of SSM (from: Checkland and Scholes 1990)



within SSM cannot be ‘validated’ by reference to the part of the real world to which they are
relevant. Thus, for defensibility, they must be ‘validated’ against something, otherw ise they lead to
nothing more valuable than opinion. Within SSM the ‘validation’ is still w ithin the intellectual
domain. The purpose of CATWOE (in Figure 4) is to ensure that the RD is well formulated and the
purpose of the Formal Systems Model (FSM) is to ensure that the CM produced is a defensible
model of a human activ ity system (or holon, if that language is preferred). Once sufficient experi-
ence of the process, illustrated by Figure 4, has been accumulated both CATWOE and the FSM
may well be internalised by the analyst, but he or she must always be prepared to make the
‘validation’ explicit.

This then is the focus of this book. This process has already been described (Checkland 1981;
Wilson 1984, 1990; Checkland and Scholes 1990), but the practice and the secondary literature
suggest that the messages were not adequately conveyed. Hopefully this book will help.

It is unusual for a text aimed at an academic and practitioner audience not to contain an extensive list
of references. That is, however, the case here. R eferences to the subject of SSM are contained in the
three publications given above and for a w ide appreciation of the field the reader is directed to those
texts. The motivation to produce this particular book came from a specific paper (Checkland and
Tsouvalis 1996). This seeks to undermine the logic-based stream of systems thinking that emerged
from the ‘action research’ programme that gave rise to SSM. It is not action research that has led to
the arguments for ‘renouncing rationality in its singular or universal form’, but improper use of the
basic concepts. The reader is directed to this reference if they w ish to appreciate the need for the
emphasis on the principles and rules of construction contained in Chapter Two. Apart from the
above reference and those related to the subject generally, the major source of reference for this
publication is practice. The practice is mine, supported by my observations on the practice of others,
as they have been learning to make their thinking processes explicit through the application of these
particular concepts. Most of this is unpublished.

Preamble xvii
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We always make use of models whenever we reach value judgements about a particular situation
though frequently they are implicit and unquestioned. If they remain so then the value judgements
reached cannot be defended; they merely become matters of opinion.

Take the rather trivial example illustrated by Figure 1.1. Two people have watched a particular
programme on television; a not-uncommon activity in most households. They have both seen
exactly the same display on the screen and yet they reach totally different conclusions about whether
it was a good or a poor programme. They then argue about who is right; again not an uncommon

are actually both right. The value
judgements about the quality of the programme will be based upon different concepts in the
heads of the two observers as to what constitutes a good television programme. The concept in
the head of observer A emphasises visual impact, which was apparently not observed, whereas the
concept in the head of observer B reflects intellectual stimulation which appears to have been the
nature of the programme.

If these concepts could be made explicit instead of implicit, as models representing a television
programme, they could then be compared against the observed happenings on the television screen
and each observer’s judgement defended. They may still disagree over the relative merits of the two
models but, at least, the argument can be carried out on a more defensible and rational basis instead
of at the level of unsubstantiated opinion.

In the more significant area of organisation-based activ ity the situation surrounding organisa-
tional problems and issues is highly complex and the need for defensible argument is that much
more important. Such situations are characterised by complex operations and management pro-
cesses that may have grown over time, unclear and/or multiple objectives, changing environments
and people w ith different attitudes, histories and agendas.

The definition of ‘what is right’ in relation to some issue or problem is unlikely to be achievable
and therefore defensibility becomes the criterion to be used in assembling arguments to support the
judgements reached or recommendation made in response to the issues or problems.

Similarly the concept of ‘optimisation’, prevalent in Operational R esearch studies, is difficult to
defend in such messy situations as it is unlikely that there would be agreement as to what constitutes
an optimum.

Thus, in business analysis generally it is defensible argument to support business change (not
optimisation or the right answer) that is sought. For the argument to be defensible an explicit
‘audit trail’ is required which itself w ill be based upon some kind of model to represent the situation.

Figure 1.2 illustrates the process of a strategic review . A reviewer (or review team) is investigating
the overall performance of some organisation unit. The process is not scale dependent and thus
the organisation unit could be a complete company, a department, a division, a function or even

Chapter One

Models and Methodology

MODE LL ING

activity. There is no point in having this argument since they



an individual. The questions that the reviewer is seeking to answer are related to effectiveness (is
it doing the right sort of things?), efficiency (is it doing them with minimum use of resources?)
and efficacy (does it work?). The result of answ ering those questions w ill be the production of
recommendations for change as indicated.

An additional question worth asking about this process is: How does the reviewer reach the
recommendations from observing and questioning the organisation unit?

In Figure 1.3 three possible answers are added to the process. Using intuition and/or experience
are very common, but there are two major drawbacks. First, the intuition or experience cannot be
accessed, and second, the value judgements of the reviewer (based upon the intuition and/or experi-
ence) are unlikely to be the same as the value judgements of the reviewed. These drawbacks may have
a significant impact on the acceptability of the recommendations to the personnel w ithin the
organisation unit. This was the problem of the observers of the television programme depicted
in Figure 1.1.

It is explicit analy sis, utilising a specific ‘standard’, that stands the best chance of leading to
recommendations which are acceptable as long as some way of accommodating the value judge-
ments of the personnel w ithin the organisation unit can be incorporated. Here ‘standard’ is used in
its general sense of beng something against which a comparison is made. It is not an absolute or a

2 Models and Methodology

Figure 1.1 The impact of mental models



mandatory statement w ith which something should comply. The ‘standard’ used for comparison, as
well as being coherent, needs also to be relevant to the particular group of organisational personnel
to whom the review is relevant.

The derivation of this ‘standard’ is therefore crucial to the success, or otherw ise, of the review
process. It is also the subject of most of this book and will be covered in detail later. In essence, this
‘standard’ is the organisational equivalent of the model of the concept of a television programme in
the heads of the two observers represented by Figure 1.1.

It must be apparent that deriving a model to represent an organisation unit (of whatever scale)
w ill be significantly more complex than this rather trivial example if it is to accommodate the
multiple concepts in the heads of those people concerned with the strategic review .

Although the problem of multiple concepts has been introduced through the notion of a strategic
review it is a general problem associated w ith modelling business processes for whatever purpose.
To produce a model as a representative description of an organisation unit it is necessary to describe
its basic purpose, i.e. what it is trying to achieve and also what it must be doing (in terms of its
business processes) to be successful in realising that purpose. Given the range of concepts referred to
above there w ill be multiple views about basic purpose and hence about the necessary business
processes.

Modelling 3

Figure 1.2

Figure 1.3 A defensible and explicit process

The process of a strategic review



Suppose that the organisation unit is a police force. It might be argued that its basic purpose is any
one or any combination of the follow ing:

f to apprehend those violating the law
f to maintain security of people and property
f to control situations likely to lead to a breach of the peace
f to maintain community well-being
f to facilitate the transfer of goods and people through and w ithin a defined conurbation
f to respond to incidents

Depending upon what is taken to be a statement of basic purpose a particular set of business
processes w ill be determined. A different set w ill be obtained for a different choice of purpose

It is fairly apparent that an actual police force is not described by any one purpose extracted from
the above list. Its purpose w ill be some mixture of those listed plus others. However, different
individuals (members of the Home Office, of the community and of the force itself ) w ill subscribe
to different mixtures. While accepting that the police respond to incidents and have some interest in
traffic a member of the community may emphasise ‘the maintenance of security of people and
property’ as what they think a police force is for. On the other hand, a member of the CID may well
emphasise ‘the apprehension of those violating the law ’. Thus there w ill be no one answer to the
question: what is a police force for?

Although this is an example in which a fairly obvious range of potential definitions of purpose
can be derived in which the differences are clear, it is a problem common to all organisations. In
some cases the range may be more limited, though equally clear. However, in some situations the
differences may be more subtle and difficult to define, but they are equally significant.

The foregoing leads to the realisation that when concerned with describing the real world of human activity ,
unique, valid and non-contentions descriptions of reality are not possible.

To make progress in analysis of this kind it is necessary to make and to maintain a distinction
betw een ‘the real world’, which is complex, messy and contains people, and the intellectual process
of ‘thinking about the real world’, which can be simple, precise and defensible.

Making this distinction helps in understanding the status of models; models in general not
relevant only to human activ ity. Figure 1.4 captures this idea.

Models (of any kind) are not descriptions of the real world they are descriptions of ways of thinking
about the real world

We are led into confusion surrounding this distinction by the process of model building when
making a ‘hard’ interpretation of a situation. For example, if a simulation model of a production
process is produced on the basis of a mathematically oriented modelling language, it can be
validated by comparing the output of the model derived from some input demand with the output
of the actual process when responding to the same demand. In this case there is taken to be no
disagreement over the objectives or purpose of the production process and the existence of a
‘validated’ model leads to the belief that it is a model of the real world. It is not. It is still a
model of a way of thinking about the real world whose input and output map onto reality.

It may seem to be pedantic to insist on this distinction when concerned with a ‘hard’ situation, but
if the example has aided the understanding of the distinction then it has served its purpose. It is not
pedantic to insist on maintaining the distinction betw een reality and the intellectual process in
relation to soft interpretations. Unless this distinction is maintained, the subsequent analysis w ill
be flawed and may descend into debate about opinion.

Figure 1.5 is a useful way of thinking about the distinction emphasised here. At the top of the
figure is a representation of a process of analysis regarding some part of the real world. The analyst
w ill make sense of what is being observed by using a set of concepts or intellectual constructs.
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Dependent upon the nature of the real-world situation a selection of concepts w ill be made. The
remainder of Figure 1.5 gives a few examples.

The choice of the concept on the right w ill lead to a defensible statement about some concern
related to the particular area of real-world activity given on the left. If the choice of concept is
relevant to the kind of analysis being undertaken, then the conclusions reached will not only be
defensible they w ill also be appropriate.

Modelling 5
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It is the case that, given a particular situation, one choice of concept w ill lead to one set of
defensible conclusions, whereas an alternative choice may lead to other (but equally defensible)
conclusions.

Acceptability of one or other set of conclusions w ill be determined by the appropriateness of the
concepts chosen. ‘Appropriateness’ may well be determined indirectly by the recipient of the
conclusion rather than by the analyst.

It is not sufficient just to derive the appropriate concepts. How they are to be used in the proposed
analysis must also be made explicit. This means deciding on and describing the intellectual process
that makes use of the concepts. Both the concepts and the intellectual process may change as the
analysis proceeds, but if it is not declared at the outset the changes may occur unconsciously and so
remove the audit trail and subsequent defensibility. What is being described is methodology.

Introduction

The purpose of this section is to answ er the above question and to discuss methodology in terms of
its relation to the analysis of business problems in general. It is a bit of a buzzw ord and every analyst
w ill claim that they have one or several (including me), but do they all mean the same thing and
does it matter? To go back to its origins and to say that it is the ‘logos’ (study) of method isn’t very
helpful so here, at least, is a useful interpretation.

It is probably easier to describe what methodology is by first illustrating what it is not. It is
frequently confused with method or technique, but it is much less prescriptive than either of them.
Both of these approaches to problem solving may best be described by the ‘cookbook’ analogy.
Their characteristic is that they provide precise definitions of ‘what to do’ and, if followed, w ill
produce a defined outcome. Methodology, on the other hand, w ill not guarantee a solution. The
nearest equivalent phrase is ‘a structured approach’. However, it is an approach which requires
judgement; in terms of both its application and the structure itself. A particular methodology is a set
of guidelines which stimulate the intellectual process of analysis.

To appreciate this last statement and to understand fully what methodology is it is necessary to
return to the distinction betw een ‘the real world’, i.e. the source of the problem or problems to
which the methodology is to be applied and the process of thinking about the real world.

It is in the latter domain that methodology resides. Technique, method and methodology are all
ways of thinking about problems and hence represent structured ways of undertaking the intellec-
tual processes involved in analysis. It is only the degree of prescription that differentiates betw een
them and because methodology is the study of methods, any methodology may contain methods

Methodology and Problem Solving

The degree of variety in real-world problems is enormous, but it is useful to see them as lying
within a spectrum which extends from ‘hard’ to ‘soft’. There are a number of ways in which ‘hard’
and ‘soft’ can be defined but the definition I w ish to take is in terms of the degree of agreement about
what the problem is among the particular population of individuals to whom ‘the problem’ is of
concern.

Thus, the design of a piece of software to meet a given specification is a hard problem (as long as
the specification is ‘a given’) whereas the specification of information requirements to meet business
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needs is a soft problem particularly if the needs as specified by potential users are at odds w ith those
required to support the business, or if indeed the business requirements themselves are problema-
tical.

At the hard end of the problem spectrum Systems Engineering (SE) methodology is applicable
and essentially consists of the follow ing stages.

1. Define the problem
Possible 2. Assemble the appropriate techniques
iteration 3. Use techniques to derive possible solutions 

�

4. Select most cost/effective solution

__

5. Implement the solution

At the soft end of the problem spectrum the first of the above stages ‘Define the problem’ is itself
problematic since it usually depends upon who defines it. Given that there w ill usually be a number
of people concerned with or involved in ‘the problem’ there w ill be a number of legitimate
definitions. Thus SSM has to start by defining, not a problem but a situation that is problematic.

Thus at an equally broad level SSM could be characterised by the follow ing stages:

1. Define the situation that is problematic
2. Express the situation (top mapping, rich picture, etc.)

Possible 3. Select concepts that may be relevant
iteration 4. Assemble concepts into an intellectual structure

�
�  

5. Use this structure to explore the situation
6. Define changes to the situation (i.e. problems to be tackled)
7. Implement change processes.

In SE the techniques contain both the concepts and the structure and are well defined. In SSM the
concepts and the structure are independent and need to be specified separately. This may involve
greater iteration around the stages indicated as progress is made in learning about the situation.
Two examples of SSM relative to two general types of problem are illustrated by Figures 1.6 and
1.7 using the concepts of human activity systems (see Chapter Two).
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At the hard end of the problem spectrum the methodology (or perhaps method) is being used
essentially to answ er a ‘how ’ type of question. ‘What’ is required is not problematical, it is only
‘how ’ to achieve it that is the problem. At the soft end ‘what to do’ is problematical as well as ‘how
to do it’. Once stage 7 is reached in Checkland’s SSM ‘hard’ methodology may be used though it is
usually the case that managing the change process is also taken to be soft.

Intellectual Planning

As stated in the introduction, methodology is a description of how to think about the process of
analysis prior to doing it. Hence the intellectual process of choosing concepts and deciding how they
might be structured in a methodology is really concerned with thinking about how to think; an
unusual process. It has the advantage, however, that the resultant methodology is tailored to fit
the particular situation, and the analysts know why they are doing what they are doing and how and
what they are doing relates to what they w ill be doing next. Given the great variety of organisa-
tional problems, considerable flexibility must exist in the concepts and structures available to the
analysts. Unless the particular methodology is assembled as a conscious part of the analysis it is
unlikely that the changes and/or solutions identified w ill represent an effective output of the
analysis. Additionally, the specific methodology needs to be explicit in order to provide a defensible
audit trail from recommendations back to initial assumptions and judgements.

Thinking about how to think about a problematic situation can produce the most powerful and
defensible application of the range of intellectual tools available to an analyst, yet there are still
managers around to whom intellectual activity is anathema. It is seen to be ‘academic’, not practical.
‘Don’t sit there doing nothing, get on with the job’ is still a prevalent attitude. Let me conclude this
section by borrow ing a quotation about planning by Sir John Harvey-Jones and rewriting it in
terms of thinking. Thinking about how to think is about planning the intellectual process:

Thinking about how to think is an unnatural process and nobody knows that you are doing it. It is much
more fun to get on with doing something and, besides, you can be observed doing it. The nice thing
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about not thinking is that the eventual disaster comes as a complete surprise rather than being preceded
by a period of worry and depression.

It is not uncommon for some analysts to start to tackle the apparent problem without doing this
intellectual planning. Thus the first activ ity is ‘undertake interviews’ or ‘collect data’. It is then
experience and/or intuition that is brought to bear on the data assembled from this first activity .
This means that the analysis is driven by the data collected and hence receives an emphasis based on
what emerged during the interviews or the analyst’s interpretation of the data presented in docu-
ments.

Undertaking interviews and/or reading documents is still the means of assembling data but this
activity needs to be preceded by the intellectual planning referred to above. Thus when a question is
asked during interview the analyst already knows what to do with the answ er. Similarly , data
collected from documents w ill have meaning with respect to the analysis being undertaken. It is not
unreasonable to interview and/or collect data merely to assemble background understanding but in
general, when pursuing the actual analysis, don’t ask a question unless you know what you will do with
the answer.

Returning to Figure 1.4 but expressing it in the context of a range of organisations, (i.e. Figure 1.8)
indicates that the characteristics of such organisations are equivalent to the characteristics of the real
world as illustrated in Figure 1.4.

However, to these I have added the characteristic of ‘uniqueness’. This means that no two
organisations can be identical. Even two companies in the same line of business and of a similar
size w ill be different. This is because the people who make up the company will be unique to that
company, there w ill have been different generations of them, different behaviour histories and
resultant cultures. These features are unlikely to be replicated elsewhere.

Thus, in relation to general problem solving a solution that is found to be appropriate in
Company A is unlikely to be appropriate in Company B. It is unfortunate that a number of
managers ignore these cultural characteristics when wishing to improve the performance of their
own organisations. It is not uncommon to make visits to see how the other company undertakes its
business processes and then to attempt to introduce such new practices at the home base. It is not too
long ago that attempts were made by a number of British companies to introduce Japanese meth-
ods; w ithout significant success. In this example there were national cultural differences but the
differences are still there w ithin a single nationality. ‘Benchmarking’ is a modern tendency to define
‘best practice’ and companies seek to introduce it w ithout questioning what ‘best’ means for their
particular organisation.

If each company or organisation is unique, what do they have in common? The assumption upon
which SSM is based is that: Whatever the nature of the organisation, assume that the individuals within it
are pursuing purposeful activity . They may well be pursuing different purposes but they are not acting
randomly.

Purposeful activity therefore represents a common feature of all organisations. The set of possible
purposes stated earlier for a police force could all be legitimate definitions of purpose and therefore
each could be the source of a business model.

If we can define purpose then we could derive a description of what the organisation must do to
achieve that purpose. However, these single statements of purpose are not a description of the real-
world organisation but describe a particular perception of it. It is therefore better to see the defini-
tions and the resulting model as a concept relevant to the organisation which can be used in thinking
about the organisation. Within SSM these concepts are called Human Activ ity Systems (HAS).
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They are systems because they represent a set of purposeful activities together w ith the relationships
(logical) betw een them. The activities, in principle, could be undertaken by human resources if the
system were to map onto reality. Checkland now calls these constructs ‘holons’. This conveys no
meaning and therefore I w ill retain the terminology of a HAS. However, it does not matter which
label is used as long as the underlying concept is understood.

An everyday definition of the systemic paradigm is that the whole is more than the sum of its
parts. If the concept was merely a set of purposeful activ ities it would be an aggregate since the
whole would equal the sum of its parts. The set becomes a system by the inclusion of the relation-
ship between the parts. The set plus the relationships produce what is know n as an emergent property ,
(see Checkland 1981; Wilson 1990). Thus a system may be defined by its emergent property. In
relation to a hard system the emergent property becomes its specification of purpose or design
specification.

A system whose specification of purpose is to have the capability of transporting passengers over
intercontinental routes at speeds greater than that of sound can be represented by the real-w orld
manifestation of that system (i.g. Concorde). This purpose would not be achieved by its component
parts alone, they would not achieve anything. Each part must have its appropriate relationship to
the other parts (i.e. the assembled Concorde) in order to achieve its designed purpose.

The emergent property in relation to a HAS will also be its definition of purpose. Thus for the
police example given earlier six potential emergent properties have been identified which would
lead to six different models relevant to a police force.

The notion of emergent property for a HAS is captured in the technical term—Root Definition.
The formulation of Root Definitions and their relationship to HAS models are discussed in detail in
Chapter Two.
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Basic Principles of HAS Modelling

The core content of this chapter has appeared previously in Checkland (1980) and Wilson (1984,
1990) but I now believe that the treatment in those books was too superficial and totally inadequate.
There has been so much misinterpretation, misunderstanding and actual distortion of the basic ideas
in both the practice and writing associated w ith SSM that I feel that the ideas need restating and
the basic rules clarified. Without some formality in the construction of conceptual models and the
maintenance of discipline in their formulation (and that of the R oot Definitions that drive them)
the process becomes woolly, less defensible and without the rigour associated w ith other well-
developed intellectual processes.

The use of calculus becomes flawed if the basic rules for the formulation of differential equations
are not properly applied. Matrix algebra, non-linear optimisation and other approaches to the
intellectual manipulation of concepts related to ‘hard’ problems become confused without the
application of the appropriate rules and discipline associated w ith the construction of the respective
concepts.

Just because we are trying to use ideas and concepts to analyse highly complex, messy and
confused areas of real-world activity rather than specific, well-defined problems associated w ith
‘hard’ interpretations, we should not allow those concepts and ideas to become equally confused and
messy. It is as important to seek whatever rigour we can in the development and formulation of concepts for
application to ‘soft’ areas. An important recent publication (Checkland and Tsouvalis 1996) seems to
be arguing for less precision, rather than more, in the interpretation of the basic ideas. It is also being
argued here, w ith support from other referenced works that because the practice of the last 25 years
suggests that would-be practitioners have found the ideas difficult, the ideas should be changed. It is
the practice that needs to be rethought and reinforced. Difficulty in application is not a sustainable
argument for the demolition of the concepts upon which SSM was originally based.

Apart from the desire to present the outcome of further action research, it is the above argument
that is largely the motivation underlying this present work.

The content of this chapter therefore is a reiteration of the basic concepts w ithin SSM. It is not
new but I hope that the treatment is more useful and more digestible than that which has appeared
previously.

In Chapter One the argument was put forward that because we can consider that all individuals
w ithin organised groups are acting to try to achieve some purpose (though not necessarily the
same purpose) we can usefully derive models that are models of purposeful activity. The argument

Chapter Two
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was also mounted that the models thus derived are not intended descriptions of reality but are
descriptions of ways of thinking about reality.

Thus what we are doing when constructing a model is actually deriving a concept or an
intellectual construct. Since we are making the distinction between this and reality we would expect
the language used within the model to be different from the language of the real world.

For example, if we are taking a ‘hard’ interpretation of reality and are w ishing to investigate the
dynamics of a heat exchanger, we would represent the concept in terms of equations such as

M
∂ h
∂ t 

� VC
∂ h
∂ z

� f ( P,  t ) 

This is the language of multi-dimensional calculus whereas the associated real-w orld language
might be in terms of tube temperature, flow rates, etc.

The language of calculus does not exist in the real world; only w ithin the intellectual process of
investigating the real world. Even a simple equation like

P � Y � C _

is an intellectual construct to represent profit (P) in terms of income (Y ) and cost of generating the
income (C ).

Profit, income and cost are probably the kind of language used in relation to some real-w orld
transactions. However, P, Y and C are the algebraic equivalents used within the intellectual
processes concerned with calculating profit.

If we are to develop models related to purposeful activity we also need a modelling language.
Over many years of application it has been shown that a useful language is:

Verbs expressed in the imperative

There are many verbs in the English language so it is a very rich and sophisticated modelling
language. The use of the imperative is appropriate to achieving a purpose because it is the form
of an instruction to do something, i.e. construct, develop, distribute, etc. Therefore the models represent
a description of what has to be done (as a set of interlinked instructions) to achieve some prescribed
purpose.

The all-important first stage therefore is to define the purpose to be achieved by the activities
w ithin the model. This is what was described in Chapter One as the emergent property.

To aid the maintenance of the distinction betw een the real world and the intellectual process, we
need a name for the definition which is not recognisable as a real-world term. The name chosen was
R oot Definition (RD) as a way of trying to capture the essence (root) of the purpose to be served.

Like differential equations, RDs don’t exist in reality. The equivalent in real-w orld terminology
might be business objectives, mission statements, specification and so on.

The models developed from RDs will contain not only the activities expressed through verbs in
the imperative but also the logical dependencies betw een the activities. They therefore have the
characteristics of systems and, as stated in Chapter One, are termed Human Activ ity Systems
(HAS).

This label is useful because it describes what the model is. It is a system of activ ities that could be
undertaken by human operators. As stated in Chapter One, some authors (Checkland et al.) use the
term ‘holon’. This is an invented word and has no meaning as a descriptor. ‘Holo’ as a precursor
indicates wholeness but otherw ise adds nothing to the label.
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In practice however, it does not matter which label is used as long as the underlying concept is
understood. Human Activ ity System is the label used here.

Constructing a definition of purpose, which is what the RD is seeking to do, requires a particular
structure. At its core, a RD describes a transformation process. Thus, by the way of example, if the
purpose to be defined is to invest spare cash the transformation process is:

The purpose w ill have been achieved when the input is transformed into the output. An alter-
native to the input–output representations which tends to have more general usage is to describe T
as ‘a system to invest spare cash’. Here it is the process itself that is being described rather than the       

��
�

input and output. Both descriptions are consistent and hence either can be used.
As in all processes of analysis, rules are required to ensure that the processes are properly

formed and applied. Thus there are rules for formulating algebraic and differential equations, for
manipulating matrices, etc. They are necessary if the resulting processes are to have some degree of
rigour and are to be defensible. The same applies here.

The first rule is that for a transformation process to be properly formulated its input and output must be of
the same kind, i.e. either physical or abstract. Thus in the above example both the input and the
output are in terms of cash. What is changed by the transformation is its state, i.e. from ‘available to
be invested’ to ‘invested’. Other examples might be

The first of these (b) has physical inputs and outputs; the second (c) has abstract inputs and

�

�

�

�

outputs. What would not be legitimate would be the follow ing transformation.

A physical input cannot be transformed into an abstract output.
This may, at first sight, appear to be a significant limitation, as you might argue that this is

� �

precisely what all commercial enterprises seek to do. However, here we are not trying to describe
reality but to develop a concept relevant to reality. I would therefore argue that in developing an
intellectual construct which follows this rule and is also relevant to a commercial enterprise example
(c) may be taken. In describing the transformation process (T) we might say it is a system to
generate profit, through the sale of products. Here ‘the products’ are the resources used by the
transformation process in converting the input (profit required) into the output (profit generated).
It is frequently the case that the input and the output are confused with the resources used to bring
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about the transformation. In a physical transformation the input and the output may well be
identified as a resource. Thus cash and product can both be seen as resources of an organisation,
but we are not describing the organisation. For our concept the transformation, described as a ‘system to
obtain cash through the sale of products’, is legitimate whereas ‘a system to transform products and
the need for cash into cash obtained’ is not.

These examples are only a few of the many transformation processes that could be taken to be
relevant to a commercial enterprise. Thus, whatever the transformation process is taken to be, the
above basic rule applies to its input and its output.

As the transformation process is the core of a RD, as a simple example we could take it to be the
actual RD. Y ou don’t need to know how much cash is available, the preferences of the investor or
who the investor is to be able to produce the activ ity model. Thus if we take the RD to be;

A sy stem to invest spare cash

we can model it by relying on logic only and in so doing we need to answ er the follow ing questions:

(a) What has to be done to acquire the input?
(b) What must then be done to reach the output?
(c) What must then be done to make the output available?

(R emember that the answ ers for these questions are derived from logic not from the real world.)
The answ ers are given below .

(a) f Determine how much cash is available to be invested
f Obtain cash

(b) f Identify ways of investing cash
f Assess the relative feasibility in terms of the cash available
f Define the criteria to select one or more of the investment options
f Select option(s)

(c) f Implement the selected option(s)

Although the above list describes the activities to be done, the model must also include the logical
relationships that need to be present. The model is given in Figure 2.1. This is termed ‘a conceptual
model’ since it is only a model of a concept.

In determining the logical dependencies it is necessary to argue that the activ ity on the head of an
arrow is dependent upon the activity on the tail. Thus the activ ity ‘Assess the relative feasibility in
terms of cash available’ cannot be done unless the amount of cash available is know n, i.e. the result
of doing the activity ‘determine how much cash is available to be invested’ and also what the various
ways of investing are, which is the result of doing the activ ity ‘Identifying ways of investing cash’.
Similarly, the option(s) to be implemented cannot be determined without know ing what the
options are and the basis (criteria) for selecting one or more of the options.

Each full arrow therefore represents a logical dependency.
Within Figure 2.1(a) (which is the complete model) there are also two other kinds of arrow

associated w ith an additional pair of activ ities that are different in kind from the others. These
activities are not included in the above list ((a)–(c)) but they are nevertheless necessary w ithin a
complete model of a HAS. (See the ‘Formal Systems Model’, Figure 2.2, and respective discussion.)

For the model to be coherent and to guarantee the achievement of the purpose defined by the
RD, each of the activ ities (a) to (c) in the above list (which may be termed ‘operational activities’)
needs to be monitored to determine if each activity is being done well and then control action taken
on any activity which falls short of the desired performance. Thus a control subsystem must be
included in each HAS model in order to guarantee the achievement of the defined purpose.

The control sub-system must at least contain an activ ity which monitors the performance of each
activity and another activity which acts on the assembled performance information (i.e. a control
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activity). Two different kinds of arrow are included within this subsystem. The broad arrow into
the ‘monitor’ activ ity represents performance information from each of the operational activities.
Thus the monitor activity is logically dependent upon each of the operational activ ities, but instead
of including a full arrow from each activ ity (which would make the model overcomplex), these
arrows are summed into the one broad arrow with a label so that the content of the arrow is known
(the connections are illustrated by the dashed arrows).

The second arrow , which is different from the remainder, is the crooked arrow indicating control
action from the activ ity ‘Take control action to . . .’. This represents a transient or temporary logical
dependency which can be aimed at any of the operational activities. If the operational activities were
to be done in reality and if, for example, the activity ‘Define criteria to select one or more invest-
ment options’ is not done well enough, then control action would be taken to ensure that its
performance improved. This could apply to any or all of the operational activities.

The control subsystem ensures that if this set of activities actually existed in the real world, then
they would work together to achieve the defined purpose.

Figure 2.1(b) is an alternative model format favoured by Checkland. It is essentially representing
the same concept though in my view it has several drawbacks. First, in order to understand the two
control systems it is necessary to understand the distinction betw een the performance measures
relevant to the two ‘monitor’ activ ities. Measures of performance are defined through what are
know n as the three ‘Es’, i.e. E1, E2, and E3. E1 is the measure of efficacy (i.e. does the activity actually
work?); E2 is the measure of efficiency (i.e. what resources does the activ ity consume?) and E3 (i.e. is
the activity the right thing to be doing?); this is the measure of effectiveness. These measures are
discussed in more detail later since they are more concerned with the information needed to support
the concept rather than the derivation of the concept itself. However, in Figure 2.1(b) the monitor
activity w ithin the inner boundary is concerned with the ‘operational’ activ ities and hence addresses
E1 and E2. The monitor activ ity w ithin the outer boundary is concerned with E3.

E3 is unnecessary in relation to the example given here. The activ ities have been derived using
logic and hence for the RD chosen they must be the right things to be doing. The control system
within the inner boundary thus corresponds to the control system in Figure 2.1(a); the monitor
activity being concerned with measuring E1 and E2 for each of the operational activities.

The second problem associated w ith this format is that the control activity is represented only by
the single word ‘control’. Thus it gives no indication as to ‘why’ control action would be taken
(what the actual control action would be cannot be defined). The control system must be there to
ensure that the purpose defined by the RD is achieved. In relation to this simple example this does
not appear to be a problem. However, in a more complex example, where this systems model was
one ‘subsystem’ among others there would be multiple controllers (w ith different why’s’) and their
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specific purpose would need to be stated within the ‘control’ activity in order to differentiate
betw een them. There w ill be more discussion of this feature later when addressing subsystem
decomposition of a model.

A further drawback is related to the meaning attributed to the arrows. It is a general requirement
of diagram construction that when a chosen symbol or arrow is replicated w ithin a diagram, the
meaning associated w ith it must be consistent. A diagram becomes incoherent if symbols and
arrows which look the same do not mean the same.

In a conceptual model the full arrows represent logical dependencies where an activ ity on the head
of the arrow is logically dependent upon the activity or activities on the tail. In Figure 2.1(a), since
the input to the monitor activity is specifically information flow , a different kind of arrow is used
and it is labelled as such. In Figure 2.1(b) this is not the case.

R eferring to the relationship of the arrow linking ‘the control’ activ ity to the remainder of the
model, Figure 2.1(b) indicates that every activ ity w ithin the inner boundary (the operational
activities) is logically dependent upon the control activ ity. This may be the case but it is more
likely that only a selection of the operational activ ities w ill be subject to control action and that
action will only be temporary. This again is a different kind of dependency. It is of the nature of
‘action’ and is selective and temporary. It is worth making this difference of meaning explicit by
choosing a different kind of arrow . Figure 2.1(a) illustrates this; the label ‘control action’ being
added to the ‘crooked’ arrow in order to be specific about what the arrow means.
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Finally the use of boundaries w ithin the one model can become confusing and inconvenient
when assembling models to form a ‘consensus primary task model’ and performing ‘organisation
mapping’. This feature w ill also be discussed in detail later.

It is therefore the format of Figure 2.1(a) that w ill be used throughout this book. This model
represents a concept, the manifestation of which in the real world would work. It is therefore a
useful device to compare against, and ask questions about, some real-world investment process
which may not be working well, in order to find out why.

Figure 2.1(a) is a very simple model, but it has served the purpose of defining the modelling
language (verbs in the imperative), illustrating the kind of structure in the model (logical depen-
dencies) and the form and notation of a control subsystem. The RD and the resultant model together
represent the concept (or the intellectual construct).

At this point it is worth elaborating on the form of logic employed. It is not the highly precise
form of logic practised by mathematicians but a defensible logic based upon a generic real-w orld
rationale. Thus before the activity ‘Identify ways of investing cash’ can be represented in a model it
must be know n that there is not only one way of doing it.

Similarly , the fact that some of these investment options may not be feasible relies on some
accumulated real-world knowledge that some forms of investment are more cash consuming than
others. Thus if the spare cash to be invested is a few pounds then the option of investing in fine art is
not feasible, whereas a bank account, stamp collection, premium bonds, etc. are feasible options.

This required know ledge is essentially factual and results from generally acquired experience of
living on this planet. The essential restriction is that the know ledge used is not acquired from the
specific situation for which the analysis is being undertaken and for which the concept is being
developed. Thus it can be argued that without knowing the specific situation the model of Figure 2.1 is a
defensible model of a system to invest spare cash. It is also the case that similar know ledge is being
used in producing the RD. It must be know n that spare cash can be invested. The first important
step in developing a concept of a HAS therefore is to select some purposes that are believed to be
relevant to the real-world situation under investigation.

R eturning to the police force example in Chapter One, a number of potential purposes were
listed. Thus if we choose ‘A system to apprehend those individuals who violate the law ’ we are
making the judgement that it would be useful to develop the model of what the sy stem would have
to do to be the one described by that RD. We are not saying that this is what a police force is, but
that is what we are taking it to be. Thus the choice of this system represents an assumption that it
would be useful to view a police force as such. We can also view it as ‘a system to protect people and
property’, and so on.

Thus whereas in analysing a ‘hard’ interpretation of a situation we would seek to develop a single
‘validated’ model, soft systems analysis requires the development of a number of models. Thus:

f Each model is relevant to the situation.
f None of them is a representation of it.

Since none of them is a representation it is no longer possible to ‘validate’ the model by testing it
against the real world. We can only determine if the model is well enough structured to be a model
of a HAS.
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It is in this testing process that we make use of the Formal Systems Model (FSM). This has been
described earlier (Checkland 1981; Wilson 1984, 1990) but a brief description will be given here for
completeness.

Figure 2.2 illustrates both the process of using the FSM together w ith two ways of representing the
concept. The first is merely a list of considerations/features which should be properly represented in
any model of a HAS. The second is a way of representing the relationships betw een these features.

Thus the system which is defined by the particular RD resides at some position within a systems
hierarchy extending from wider systems through to subsystems. The purpose is contained in the RD.

The first question within the iteration is: Does the model derived achieve the purpose defined?
This is a crucial question since it determines the degree of defensibility of the model. If there are
activities w ithin the model which are not logically derivable from the words in the RD they should
not be included (even if it is known that they occur in the particular part of the real world:
remember, this is a model of the RD, not of the real world). Similarly , if there are words and/or
phrases in the RD that have no representation in the activities w ithin the model the model is
incomplete. Complete logical consistency betw een the activities in the model and the purpose as
specified in the RD is the first requirement of testing the model against the FSM.

Second, because it is a system and not just an aggregate, the activ ities need to have the complete
logical connections (connectivity). Thus the second crucial question is: Have all the logical con-
nections between activ ities been included?

The remaining features can all be addressed in relation to the ‘monitor and control’ activities.
First, have they been included? Second, does the implied authority of the controller(s) cover the
total ‘resources’ available to the activ ities and does this represent authority w ithin the system
‘boundary’? The ‘monitor’ activity is there to respond to the need to have some way of collecting
information derived from the ‘measures of performance’ so that the ‘decision taker(s)’ w ithin the
‘control mechanism’ w ill know if it is necessary to take control action and to which activity(ies) the
control action should be directed.

This FSM is a generic model and represents a concept that should map onto any well-constructed
HAS model irrespective of its resolution level. Therefore, for a subsystem to be a subsy stem it must
also satisfy the FSM requirements.

R eturning to Figure 2.1(a), we can assess its quality as a HAS by using the FSM. Its purpose is to
invest spare cash, therefore the output of the transformation process (deliverable) is ‘Spare cash
invested’. The input is ‘Spare cash to be invested’ and so the only activ ities that are legitimate are
those to progress from the input to the output. The arguments for including this set have been given
previously and so we can proceed to question the connectivity .

Accepting that there w ill be options, the final activity, ‘Implement the selected option(s)’, must
be dependent upon a ‘select’ activ ity, and implementation cannot take place w ithout obtaining the
cash. The select activ ity itself must have something to select from (options) and some reason for
selecting some and not others (a criterion). Hence the activity is dependent upon the other activities.
Similar arguments can be mounted for the activity ‘Assess relative feasibility’. Other activ ities such
as ‘Identify ways of investing cash’ and ‘Determine how much cash is available’ are not dependent
upon activities w ithin the model but require access to knowledge external to the system. Monitor
and control activities are included and with a simple model of this kind with only one control
system there is no inconsistency of the decision-taking process. This one controller has authority to
take control action and allocate whatever resources are needed to all the activities w ithin the
boundary which encloses all the activities illustrated.

The foregoing has demonstrated that it is possible to develop a conceptual model from a trans-
formation process. Thus the statement of purpose contained in the sparse RD, ‘A system to invest
spare cash’ is described by the main verb ‘to invest’. Adding the qualifying statement ‘spare cash’
provides a more specific meaning to what the system is for. The relationship betw een the RD and
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the Conceptual Model (CM) is a ‘being –doing’ relationship. The RD tells us what the system ‘is’;
the CM tells us what the system must ‘do’ to be the one defined. This relationship must be retained
irrespective of how complex the RD itself becomes.

The above discussion has been based upon a RD that is formed solely from the transformation
process. In general this is too sparse to be of much practical value. What additional features need to
be included in a RD for it to be well structured and potentially useful?

Chapter One argued for the derivation of an ‘explicit standard’ to compare against an organisation
unit when undertaking a strategic review . This would enable an ‘audit trail’ to be established and so
produce recommendations for change that could be defensible. It was also argued that there would
not be a single ‘standard’ since what the organisation unit was taken to be would be dependent upon
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the views (or perceptions) of it, based upon the concepts in the heads of all the observers of the
organisation unit. These multiple perceptions therefore are a variable w ithin ‘soft’ situations that
cannot be ignored and must somehow be expressed in the RD chosen.

It is the case that there w ill be as many perceptions as there are observers and therefore to produce
one RD for each observer’s perception is totally impractical. The size of this problem and the
variety implied can be reduced by making use of a variable which can be seen as a ‘component of
perception’. This is given the letter W and originates from the German word W eltanschauung, which
literally translates as ‘world view ’. There has been much discussion of an academic nature concern-
ing W and the various ways it has been, or might be, interpreted (Davis 1989; Checkland and
Davies 1986) but perhaps the most practical way it can be introduced within a RD is as a belief; not a
belief attributed to an individual observer but as a belief statement associated with the words w ithin
the definition.

The relationship of this variable W to the multiple perceptions of the individual observers can be
illustrated w ith reference to Figure 2.3. This shows an observer view ing a situation. The assumption
being made is that we can illustrate the individual perception of that observer as being made up of a
set of commitments to a range of Ws. This is a multi-dimensional picture since W is not a con-
tinuous valued function in a single dimension. However, as a means of illustrating the relationship
of W to an individual perception we can represent it as a two-dimensional spectrum relating degree
of commitment (C) to a W axis as at the top of Figure 2.3.

Suppose the situation being observed is a prison. We could take W to be characterised as follows:

W1—a security orientation
W2—a punishment orientation
W3—a rehabilitation orientation
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The representation shows that although the observer has some commitment to a prison being
concerned with rehabilitating offenders, the greatest commitment is to a prison being concerned
with secure containment of offenders together w ith their punishment. (The observer could, in these
terms, be described as a ‘hard-liner’.)

If on the other hand, the Ws are characterised as follows:

W1—a security orientation
W2—a rehabilitation orientation
W3—a punishment orientation

then the observer would be more liberal-minded. He or she has an equal commitment to security
but a greater commitment to the purpose of a prison being more concerned with rehabilitating
offenders than with punishing them.

The simplest representation to use is to keep the orientations of the Ws the same and to change the
shape of the commitment spectrum. This is illustrated for three observers of a prison in Figure 2.4.
Here the W orientations are:

W1—punishment orientation
W2—security orientation
W3—rehabilitation orientation
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The assumption is made here that no observer is 100% committed to any specific W. Observer 1
and observer 2 correspond to the two already mentioned above and here observer 3 is shown to
have a major commitment to security and a minor commitment to both punishment and
rehabilitation.

The above pragmatic thinking leads us to a way of reducing the variety mentioned earlier and
gets away from thinking in terms of perceptions or view points associated w ith individuals. What is
now required is to define the population of observers relevant to the situation and to identify the set
of Ws to which they subscribe. In an actual project for the Prison Department of the Home Office
undertaken in 1983 around 50 people associated w ith the prison service were interviewed. They
ranged from prison governors, prison chaplains and psychologists to personnel w ithin the Home
Office and prisoner aid societies. In all, twelve Ws were identified which were significant and
distinct; a considerable reduction in the variety from the 50 perceptions associated w ith the people.

ROO T

The impact of the above discussion on the structure of RD is that a representation of W can now be
added to the transformation process. Essentially what is being added is the belief that makes the
transformation process meaningful.

The requirement is that each RD represents 100% commitment to a single W. Thus for the
above example relative to the organisation unit being a prison, twelve models were produced from
twelve R oot Definitions. None of them represented a model of an individual perception since no
individual had 100% commitment to a single W. All twelve models were capable of being mapped
onto all 50 perceptions.

Taking an example from the prison study for a W related to a security orientation, the trans-
formation process was ‘to control the interaction between offenders and the community’. If we add
‘by overseeing permitted contact both inside and outside the establishment and acting accordingly’,
the RD becomes:

A sy stem to control the interaction between offenders and the community by overseeing permitted contact both inside
and outside the establishment and acting accordingly . (Note: ‘Establishment’ defines the physical boundary of a
prison.)

The transformation process is as stated and the belief (W) contained in the definition is that:
‘overseeing permitted contact and acting accordingly will control the interaction’. This is the
statement of belief contained in the words used in the RD. It is not solely the belief of any one
individual.

Thus each RD will contain a statement of T; the transformation process and a belief (W). These
two elements are mandatory. The T is always explicit and is given by the main verb of the RD. The
W is always implicit and is identified by answ ering the question: ‘what must I believe for the
definition to make sense?’ Whether you hold that belief personally or not is unimportant.

In 1976 an Australian research student at Lancaster published an article suggesting a particular
structure for a well-formulated RD (Smyth and Checkland 1976). He was arguing that if the FSM
could be used to check the formulation of a conceptual model, then something similar could be used
to check the formulation of a RD. The outcome of this particular piece of work was the derivation
of a particular device (a mnemonic) to question the words used within a root definition. The
mnemonic chosen was CATWOE and the elements can be defined as follows:

T—transformation process (described either as an input–output conversion or the process itself )
W —Weltanschauung (practically interpreted as the statement of belief w ithin the RD)
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C—Customer (the recipient of the output of the transformation process, either the victim or the
beneficiary)

A —Actors (those individuals who would do the activities in the resultant conceptual model if they
were to map onto reality)

O—Owner (a w ider-system decision taker w ith authority over the system defined, w ith a concern
for the performance of the system)

E—Environmental constraints (those features external to the system defined, which are taken to be
significant)

One of the problems associated with using the English language for the intellectual process is that
the words used need to be precisely defined. In everyday conversation we are too casual about our
choice of words and the meanings that we attribute to them. Since English (or your own native
tongue) is the modelling language w ithin SSM more discipline is required in its use and this is not
easy.

One of the major contributions made by the mnemonic CATWOE is that, if used properly, it
provides a mechanism for testing the RD and ensuring that the words chosen are as precise as
possible and that they represent the best choice for the meaning captured by them. Therefore to be
useful:

C ATWOE must be a test of the structure and words chosen in the RD

Bad practice has seen it degenerate into a woolly concept that adds to the RD. If it is not retained
as a testing device then what useful purpose does it serve? It is the RD that leads to the CM and

and the CM all the logical defensibility is lost.
The proper relationship betw een the RD, the CM and the testing devices is shown in Figure 2.5.

The aim of the first part in the development of a purposeful activity model (the chosen intellectual

this process. By considering elements other than just the T and W, a richer definition can be
assembled which tries to capture the essence of the particular purpose being defined.

As stated previously, the T and W are mandatory; a meaningful purpose could not be defined

basis of the analysts’ judgement in relation to the situation being analysed. What is important is that
they are considered and a conscious decision made with respect to their inclusion or exclusion. How
they are included within the definition is also important but practice in RD formulation and use
w ill help in this latter aspect.

RD formulation cannot be mechanistic. The process is driven by the situation and the total
intellectual structure into which the RD/CM pair fit. For example:
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construct for all SSM-driven analysis) is to derive a properly formulated R D. CAT WOE helps in

against which it can be defended. Thus if CAT WOE appears as an intermediary between the RD

without them. However, the remaining CAT WOE elements can be included or excluded on the



A sy stem owned by O and operated by A , to do X by Y to customers C in order to achieve Z within the constraints E.

is one structure which utilises all the CAT WOE elements. In some situations a different structure
may lead to a more powerful intellectual device. This book contains a number of examples which
were used to good effect over many years of practice. However, they are illustrative. Y ou must
develop your own style in using these ideas but retain flexibility. Do not be constrained by the
above rigid format.

The iteration between RD and CAT WOE is important though it doesn’t matter where you start.
Some practitioners start w ith CAT WOE and then construct the RD. It is a defensible pairing that is
required. It is usually the case, however, that a richer definition is obtained if the construction of the
RD is driven by the situation rather than by the CAT WOE elements.

Let us return to the security-oriented prison example and consider the other elements that could
be included. Because of the nature of the transformation process ‘to control interaction’, it was
already necessary to include ‘customer’ in order for the interaction to be defined. Thus:

T—to control interaction, and
C—offenders and the community

W —overseeing permitted contact and acting accordingly w ill control the interaction

In addition we could take:

O—An ‘Establishment’ (i.e. some decision-taking process w ithin the prison, not specifically
defined)

A —Prison officers
E—Home Office policy

Introducing the CAT WOE elements into a single sentence produces the follow ing RD:

A n ‘Establishment’-owned sy stem, operated by prison officers, to control the interaction between offenders and the
community by overseeing permitted contact, both inside and outside the establishment and acting accordingly , while
constrained by Home Office policy .

A check against the CAT WOE elements confirms that there is consistency between them and the
words used in the RD. In the RD the additional words ‘both inside and outside the establishment’
are included. This is merely a qualifying statement about the words ‘permitted contact’ and is
included to add richness and to be more specific. This does not alter the basic structure of the

additional words into the RD. However, it is not legitimate to include words and/or elements in CAT W OE
that do not appear in the RD.

Violation of this rule is one of the most common deficiencies in the construction of RDs. If this
rule is not applied, we might ask the questions, what is the purpose served by CATWOE and what
intellectual device is remaining to use as a test of the structure and formulation of a RD?

Many examples exist in the literature related to SSM which illustrate incorrect usage of CAT WOE.
A few are used here to illustrate various aspects of the relationship of CAT WOE to a RD taken
mainly from student practice. The example is given followed by a brief discussion of the faults.
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RD A sy stem to manufacture and sell a specific range of products at minimum cost in order to make a profit.

C—The market
A —Production Department and Marketing personnel
T—manufacture for sale

W —MD
O—not specified
E—profit

sparse but is still a legitimate definition. It is initially poorly structured since the use of the word
‘and’ between ‘manufacture’ and ‘sell’ means that there are, in fact, two transformation processes.

Thus logic would require the resultant model to contain activities to do with both manufacturing

only leads to manufacturing activ ities.
The Actors are specified as ‘Production Department and Marketing personnel’. This may well be

a reasonable choice of Actors but they do not appear in the RD. The RD would have to read:

A system, operated by Production Department and Marketing personnel, to ——

The Customer is also not specified w ithin the RD although ‘the market’ appears w ithin
CAT WOE. These errors arise because the student was still thinking about the real world to
which the RD was seen to be relevant, rather than concentrating on the intellectual process itself.

The existence of two transformation processes makes the specification of customer difficult. The
recipient of the output from ‘manufacture’ could well be the Sales Department whereas the reci-
pient of the output from ‘sell’ would be an actual customer (w ithin the market).

A lthough ‘profit’ is stated as a requirement w ithin the RD it is not an externally imposed
constraint. ‘Minimum cost’, however, is. The controller of the system can decide how much profit
to make but cost must be minimum.

The fact that Owner is not specified w ithin the RD illustrates the proper use of this CAT WOE
element. The student could now have decided whether or not it would be useful to include an
‘Owner’ and who the ‘Owner’ might usefully be. The iteration may have been done and the
decision still reached to omit any reference to the w ider system. Initiating iteration via the RD is
what the CAT WOE test is for, but it must be used properly. Whatever the decisions are, which are
arrived at during an iteration, there should be a consistent pairing of CAT WOE and RD.

The inclusion of MD as W, within CAT WOE, is a common fault. Probably because of the
‘profit’ outcome the student has related the RD to the Managing Director. The implication of W
within CAT WOE is as a means of extracting the belief contained in the words in the RD not of
attributing that belief to an individual (see Figures 2.3 and 2.4 to appreciate why this is not possible).
W is a statement of what the belief is not of whose belief it is.

Any individual w ill probably subscribe to a number of beliefs. Any attribution to an individual
w ill, in any case, be coloured by the range of Ws and degrees of commitment to them held by the
analyst doing the attribution. In relation to this sparse RD the statement of belief is simply:
‘Manufacturing and selling a range of products at minimum cost will make a profit’. Within this
rather sparse RD the belief is merely a restatement of the whole of the words in the RD. In a richer
and more complex RD this would not be the case.

R D A Hospital-owned sy stem to comfort patients by undertaking regular visits within specified hours.
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Example 1. R elated to a RD representing a manufacturing company.

This example is probably the result of the casual application of the CAT WOE test. The RD is

and selling. The transformation process identified w ithin CAT WOE, i.e. ‘manufacture for sale’,

R elated to patient careExample 2.



C—patients
A —relatives
T—provide comfort

W —visiting patients is a good thing to do
O—hospital
E—visiting time

One of the problems with this RD and CAT WOE analysis is that different words have been used
to describe the CAT WOE elements than were used in the RD and there is also considerable
ambiguity in the definition. In some cases the differences in the words may be regarded as trivial
but as a general rule (given possible semantic problems), the same words should be used.

Thus ‘visiting time’ may be taken to be the same as ‘specified hours’ but it may not be, dependent
upon who does the specifying. It may not even be a constraint if the system ‘decision taker’ is the
one to do the specifying. The wording of the RD should remove the ambiguity and make this
clear. The ‘Owner’ is ‘Hospital’ (or someone within the Hospital management structure). This is

this owner) is apparently w ithin the Hospital management processes and therefore, for the hierarchy
to be coherent, we would expect the system also to be w ithin these management processes. This
raises the question as to who ‘undertakes the regular visits’. The impression that this wording creates
(particularly as A appears as relatives), is that the visitor is external to the hospital. However, this is
not necessarily the case; it could be an internal visitor. Again this is ambiguity that should be
removed.

In relation to the ‘transformation process’, ‘to provide comfort’ is not the same as ‘to comfort’.
One can provide comfort by ensuring that someone else does the comforting.

A is specified as ‘relatives’ but this word does not appear in the RD. Finally the W in this RD (i.e.
the belief ) is that ‘patients will be comforted through regular visits’. The W specified in CAT WOE
is a value judgement about the acceptability of the purpose as a real-world activity. This is totally
irrelevant as a technical requirement on the structure of a RD.

As a professional exercise I could produce a totally defensible RD (in terms of its structure) of a
sy stem to cause unease within a community by random bombing. To do this I would not have to believe
that this is a good thing to do. The belief that would be contained within the RD is that random
bombing will cause unease. Whether it is actually a good or bad thing to do is irrelevant to the
structure of the RD.

E xample 3. Related to service provision

RD A Consultancy company-owned sy stem, operated by skilled professionals, to satisfy clients’ needs for technical
advice by undertaking regular training and exploiting developments in new technology .

C—clients
A —skilled professionals
T—to satisfy clients needs for technical advice
W —keeping up to date w ith skills and the technology is necessary to provide advice.
O—consultancy company
E—none specified

The only problem with this RD and CAT WOE is that the W (and hence the RD) contains an
inconsistency. The actual W contained in the RD is that: ‘undertaking regular training and exploit-
ing developments in new technology (Y ) will satisfy clients needs for technical advice’ (X ). It would
be possible to undertake training and exploit new technology without having any clients or w ithout
know ing what their needs were. Clearly, doing Y is insufficient to achieve X .
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The W expressed in CAT WOE sounds fine as a condition but it is not the W expressed in the
words of the RD.

A more blatant and obvious example of this same fault appeared in a RD relevant to a manu-
facturing company. It was stated that the system was: ‘To increase company profit by planning to
diversity the product range’.

The outcome of planning is a plan. This w ill have no effect on profit unless something is done
with the plan.

Some further examples are included in Chapter Three associated with the Albion Group case
study and the responses to it produced by students and others.

test and critical evaluation of what it reveals about the words chosen in the RD. Adherence to a set
of general principles and rules w ill also help.

f Princip le 1 The characteristics of the situation that can be associated w ith the multiple percep-
tions of those individuals impacting on the situation must be explicitly represented within the
intellectual process to make the resultant analysis relevant to them and be more than mere
opinion. These perceptions can be thought of as consisting of a number of ‘orientations’. A
practical interpretation of the variable W can be through a representation of these ‘orientations’.
In the prison example discussed earlier, a security orientation was considered. Within this orien-
tation the articulation of the W within the RD was the belief ‘overseeing permitted contact and
acting accordingly w ill control interaction’.

f Princip le 2 The characteristics of the situation under investigation that are represented by
ambiguity, lack of clarity, complexity and a general messiness require the intellectual process
being used to contain as much structure and rigour as is possible to avoid the analysis displaying
similar characteristics.

f Princip le 3 The intellectual construct representing the concept of a HAS consists of two com-
ponents. The RD describes what the system is. The CM describes what the system must do to be
the one described by the RD. Thus the only link betw een the RD and the CM is a being –doing
relationship which can only be deduced on the basis of logic.

f Princip le 4 The language of a HAS is our ow n natural language. For it to be useful as the
language of an intellectual construct we must adopt more discipline in its use than we do in
everyday conversation and try to choose words that are precise in meaning. Thus everyday
words that are subject to multiple interpretations in the real-w orld manifestation should be
avoided, particularly as transformation processes, e.g. to manage, to administer, to market,
etc. Always ensure consistency in meaning, i.e. the same word should always mean the same
within a specific context.

The above principles lead to the development of a set of rules that govern the structure and
construction of the basic intellectual construct of a HAS. Such rules exist when the intellectual
constructs are mathematically based. Similarly, rules need to be developed and applied in the
construction of concepts based on HAS.

f Rule  1  A RD should be one sentence in which the major verb represents the transformation
process. Additional sentences (outside the RD) may be used to define the meaning attributed to
certain words w ithin the RD if necessary.
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f The mnemonic CAT WOE (together w ith the defined meanings of its elements) is used

elements and the words used in the RD has been achieved, CAT WOE has served its purpose and
has no further relevance to the construction of the CM.

f Rule  3  The elements T and W must be identifiable in every RD. Thus they are mandatory. The
elements C, A, O and E are included or excluded on the basis of the analysts’ judgement. A well-
structured RD should only have one transformation process.

f Rule  4  Words and/or phrases may be included w ithin a R D to qualify other words and/or
phrases to add richness or specificity to a RD without them being represented as CAT WOE
elements. They therefore do not affect the structure of the R D. However, words and/or phrases
must not appear as CAT WOE elements w ithout also appearing in the RD.

f R ule  1  The CM must be constructed from the words in the R D w ithout recourse to the s p e cif ic
situation. Thus the inclusion of activities and/or sets of activ ities w ithin the CM must be defended
against specific words or phrases w ithin the R D.

f R ule  2  Since each activity in the CM could be the source of a R D for expansion to a more
detailed level, sufficient words should be used within the activity to be precise about the trans-
formation process it describes.

f R ule  3  The CM should be defensible against the FSM. The major implication of this is that
there should be adequate connectivity , reference to resourcing and at least one ‘monitor and
control’ subsystem within the CM.

f Rule  4  Arrows w ithin a CM are essentially logical dependencies and should have a consistent
format. Arrows which represent accumulated dependencies (such as activity performance infor-
mation and constraint information) may have a different format and labelled to indicate their
content. Temporary dependencies as dependencies w ith unknow n destination (such as control
action) should be of a different format. In essence arrows which look the same should mean the
same. Double-headed arrows are not permissible. (The desire to include them betw een two
activities usually means that an activity is omitted. This is usually a feedback, updating or control
type activity.)

Figure 2.1(a) represented an example of a CM derived from a simple RD. The RD was based on a
transformation process—‘to invest spare cash’. For this to be a RD it must contain a W, however. In
this case it is simply the belief that ‘it is possible to invest spare cash’.

The same logic that led to this model must be applied when developing a CM from more
complex RDs (containing more of the CAT WOE elements and possibly additional phrases to
enrich the RD and capture more of the ‘essence’ of the particular situation/perception). The
rules articulated above must also be applied.

Perhaps the clearest way to illustrate the process is through an example based upon the

T � to do X
W � doing Y wi ll lea d t o t he a c hievement of X  

_

  _[   ]
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as a test of the structure and words used in the RD. Once consistency betw een the CATWOE
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CAT WOE elements themselves. Let us start w ith the simplest RD.



The modelling can begin by making sure that activities exist to do Y and by then adding activities
to make sure that these lead to the achievement of X . The resultant model is given in Figure 2.6.

Let us now add a customer (C) so that the RD becomes: a sy stem to do X by Y in order to satisfy the
requirement of C .

The RD is written to make C the beneficiary rather than the victim. (Note: there is no need to do
the respective CAT WOE tests as we are deliberately adding the CAT WOE elements.) The model
now becomes that illustrated by Figure 2.7.

Adding Actors (A) needs some explanation of the logic employed. We are developing a CM as
a device for exploring the complexity and problems (concerns) in some real-world situation.
Therefore our concept needs to ‘work’ if it is to lead to improvements (however defined) in that
situation by identifying change to those features of the situation that do not work or do not work
well enough. Since the actors are defined as ‘those individuals who would do the activities of the
CM if it were to map onto reality’ they must possess the appropriate skills and be in sufficient
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numbers to enable this to happen. Thus the Actors must have the capability of doing all the activities.
Ensuring this leads to the activities contained in the model of Figure 2.8. Here it is assumed that not
all the Actors w ill do all the activ ities, hence the ‘Allocate’ activ ity. It is also assumed that the human
resources (HR ) available to the system, as defined by the actors, w ill neither be too many or too
few , hence the use of the verb ‘to match’.

Thus the controller can either ‘redefine’ actors if the total capability does not match or change the
allocation if the individual capabilities (Actor to activity) do not match.

The inclusion of environmental constraints (E) also requires some explanation. The FSM tells us
that the system boundary is defined as representing the area over which the system decision-taking
process has authority . There w ill therefore be features of the environment which significantly impact
on the system, but which are outside this authority. The decision-taking process w ill therefore have
to take them as given (i.e. as constraints) and ensure that the activities w ithin the system conform to
these constraints. This, in effect, reduces the degrees of freedom available to the decision-taking
process. Within the models of Figures 2.6 to 2.9, the decision-taking process is represented by the
various controllers. This means that the environmental constraints can be distributed throughout
each system by ensuring that each controller is constrained according to the impact of the overall
constraints on the set of activ ities under the authority of that controller. Thus, although every
activity is constrained, the distribution of constraints can be accomplished through each controller
by effectively reducing the degrees of freedom available to the controller.

In Figure 2.9 the input constraints to each controller are represented by a solid broad arrow ,
annotated C, and the content of each arrow is determined by an assessment of the impact of E on
each activity, a decision on how to react to the assessment and a notification to each controller of the
collective impact on those activities under the authority of the particular controller.

There needs to be a constraint controller in order to ensure that the constraints are not violated.
This controller also has to be constrained, since it cannot take control action which, itself, violates
the constraints.
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It may help to explain this representation if we map it onto real-w orld budgetary control. Here
the constraints E will be the total finance available.

‘Assess the impact on each activity’ represents the bidding process in which an estimate is made
of the finances required for each activity w ithin the budget holder’s area. This has to be done for the
total set of budget holders, hence the broad input arrow representing the information about all
the activities. ‘Decide how to react’ produces the statement as to how the total finances are to be
allocated to each budget holder (i.e. the budget). ‘Notify each controller’ is the activ ity through
which each budget holder receives notification of their particular budget. Each controller is equiva-
lent to the budget holder. ‘Assemble activity constraint information’ and ‘Monitor conformance’
produce the variances on finance available to each activ ity compared with finance consumed. ‘Take
control action to ensure conformance’ is the overall budgetary control which ensures that each
controller (budget holder) operates w ithin budget.

Finally it is necessary to incorporate Ow ner (O). The definition of ow ner is that it is the decision
taker of the chosen wider system. Using the FSM again identified the area of authority of the
Owner to be the boundary of the w ider system, which, of course, includes the system that we are
modelling. Thus it can be assumed that if the system does not achieve what the Ow ner requires (i.e. it
is not effective) then the Ow ner w ill take control action on the system. Hence to avoid such control
action, the system decision taker must ensure that the system performs well enough to meet the
Owner’s expectations. Thus four additional activities are required to do this and the complete
model is given in Figure 2.10.
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The RD corresponding to this is:

A n O-owned sy stem, operated by A , to do X by Y in order to satisfy the requirements of ‘C’ within the constraints E.

If we question the model of Figure 2.10. on the basis of the FSM we can justify it as follow s:

f Connectivity: The logical dependencies have been checked and are appropriate. The activities to
do with Actors, constraints and overall performance control are linked to all other activities
through the broad arrows representing information dependency and/or constraint dependency.

f Purpose: This is clearly defined in the transformation process and through the activities repre-
senting ‘to do X by Y ’.

f Measure of performance:These are not specified explicity but each controller is preceded by
either a ‘monitor’ or ‘assess’ activity and would lead to the specification of actual measures at
the more detailed level of resolution.

f Decision-taking process: The controllers are identified explicitly and the purpose of each con-
troller is described unambiguously.

f Boundary:The boundary is identified by the tototal set of activ ities in the model and the areas of
authority of the controllers are defined.
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tf R esources: Human resources are defined through the inclusion of Actors. Physical resources are 
not specified given the generic nature of the model. Every activ ity w ill require both human and
physical resources but the latter were not emphasised in the RD.

tf Hierarchy: The existence of a w ider system has been identified through the specification of
owner. The subsystems can be derived by mapping the boundaries of the area of authority of
the individual controllers. See Figure 2.11.

Although the model of Figure 2.10 (and 2.11) is generic it should not be used as a template for all
models.

As mentioned earlier, the structure of this CAT WOE-based RD is one of many and does not
incorporate any phrases or words to enrich the definition in relation to a specific situation. It has
been included merely to indicate the logical assembly of a model. There is no real-w orld situation
associated with this RD and therefore specific elements of the real world cannot be included in the
model.

It is possible that another analyst could produce a different model from this RD (though this may
be more likely in relation to a more real-w orld-oriented RD). However, if the model is equally
defensible, then the differences should only be in terms of the words used to describe the activities
(it is the meanings that are important), or in terms of the resolution level at which the model is
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assembled. Clearly a model containing 30 activities w ill be different from one containing 25
activities. Either w ill be acceptable as long as the anlaysts can defend each model in relation to
the RD using general, not specific, real-w ord know ledge.

Thinking, which is transferable from this model to others, is based upon the CAT WOE elements
included in the RD, so that, if the ow ner is included there w ill be an overall control subsystem. If
the Actors are included there w ill be an HR management subsystem and if there are constraints
specified there w ill be a constraint management subsystem.

It is the case, however, that the activ ities may not be specified in precisely the same way:

It is alway s better to develop the R D and associated CM for the first time every time.
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Chapter Three

Selection of Relevant Systems

The real world of organised activity is highly complex. The intention within SSM is to use the
models of purposeful activ ity systems to help in structuring that complexity. Thus at some point it is
necessary to make a transition from delving into the real world to try to describe and understand the
nature of the situation to the intellectual processes that eventually contribute to that understanding.
It is also necessary to undertake the transition back again in order to make something happen as a
result of the intellectual activ ity. The concern of this chapter is w ith the first of these transitions.

The main concern here is, having had some immersion in the real world, how to use the know l-
edge gained to select those systems that it would be useful to model. It is also important to have
some mechanism for deciding how to organise this initial immersion and when to make the
transition.

‘When to make the transition’ is dependent upon the terms of reference (remit) in place at the
start of the study and these also affect the choice of systems that are taken to be relevant. Clearly
there is more scope for variety in this choice if the study is concerned with the identification of areas
for improvement in an organisation than if it relates to deriving requirements for a data warehouse
for a marketing function. Whatever the terms of reference are, however, some way of expressing
the situation is required so that the state of current understanding is made explicit.

A useful way of achieving this is through what is know n as a ‘rich picture’. This is literally a
picture of what the situation is taken to be. It includes the organisational entities of interest, the
relationships betw een them, roles of apparent significance, issues, areas of conflict, etc. Symbols are
used, where appropriate, to represent entities and roles: arrows, of various kinds, are used to express
relationships. For the picture to be coherent, the symbols and arrows must be chosen with care.
Those symbols and arrows, which look the same must mean the same.

One of the best examples of a rich picture is an Ordnance Survey (OS) map. This is an explicit
representation of a piece of terrain, rather than an organisational situation, but its symbolism is
consistent and this makes it easy to interpret. A rich picture of an organisational situation requires
the same degree of consistency w ithin the one picture, although Ordnance Survey maintains the
consistency of meaning from map to map. Thus a square w ith a cross is always a church with a
tower, it is never a church with a steeple. This transfer of consistency is not required from organisa-
tion to organisation as rich pictures do not need to be transferable, but consistency is essential w ithin
each picture.

The advantage of pictorial representation over text is that the information within the picture
can be processed in parallel whereas, w ith text, it can only be processed serially, i.e. it has to be read.
This is particularly valuable for that information which is concerned with relationships. Also the
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interpretation of the situation is made explicit through a picture whereas w ith text the interpretation
of what has been read remains in the mind. This is particularly important when a group of analysts is
involved. The construction of the picture allows differences of interpretation to be identified and
permits agreement to be made on the interpretation to be taken. Thus the group of analysts can
embark on the analysis know ing that they are all referring to the same situation. If differences of
interpretation emerge during the analysis, commitments w ill have been generated and it w ill be that
much more difficult to reach agreement. Little commitment has been generated at the picture-
construction stage, since this is prior to the analysis, so that agreement over interpretation is
relatively unemotional.

It is the construction of the picture that is important from the consistency of interpretation point
of view , but it is the completed picture that is important as a source of inspiration on what
purposeful activity systems it would be useful to generate. Assimilation of the significance of
relationships, issues, etc. is what leads to the choice of relevant systems, i.e. it is based upon what
the picture tells you. Here the old adage that a picture is worth a thousand words is demonstrated to
be true.

Consider the example in Figure 3.1. Here a one-inch square picture, using OS symbols, represents
a piece of terrain. It is actually less detailed than a real OS map but the amount of information
contained in the picture is greater, by an order of magnitude, than what could be provided in a one-
inch square of text.

In Figure 3.1 the textual description is also given. In order to illustrate the process of rich picture
construction, consider a number of passages of text, together w ith their translation into a picture
format. The extracts of text follow below and the pictures are given in Figures 3.2, 3.3 and 3.4
respectively.
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In a real situation, the process of rich picture construction is not one of translation but of
representation. However, it is translation that is used here in order to illustrate how symbols can
be used to represent entities and their relationships.

Words may still be used, but sparingly. The conversion of text into pictures should not be done
by merely writing statements in boxes and joining the boxes by arrows.

E xtract 1 Pears soap

Pears transparent soap, which is expensive, is made by dissolving soap in alcohol and allow ing the alcohol
to evaporate slow ly. This is done in moulds which are the shape of the bars of soap: the natural shape
achieved when the solvent evaporates is the oval w ith the characteristic depressions in it. The economics
of the process depend entirely on recovery of the solvent for recycling. At least 98% has to be recovered if
the process, which is in any case slow , is to be economic: hence the alcohol recovery has to be carefully
monitored.

The picture corresponding to this extract is given in Figure 3.2. The picture is essentially in two
parts. The extract describes a ‘process’ and the upper part of the picture is a process description.
We are also told something about the process and so the lower part of the picture identifies the
three features as the process characteristics. The above extract is a fictitious example used to provide
a simple illustration. A more complex example is given in the second extract and this is also
fictitious.

E xtract 2 Slimline shoes

‘Slimline’, manufacturers of women’s shoes, are hoping to improve their performance w ith a new range
called ‘Carefree’. (From a peak return on capital of 22% three years ago they have fallen to 15% then
11%.) The Managing Director discovers that the Production Department have introduced a new glue for
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sticking soles to uppers. This eliminates a sole-roughening process and has enabled them to achieve an 8%
reduction in production cost. The MD, however, when investigating a Marketing Department complaint
that for the last two weeks they have been 20% down on the supplies of shoes they need from Production,
finds that the glue is in short supply. It seems that the Purchasing Section of the Production Department
has cancelled an arrangement by which they received a 35% discount on bulk supplies of the original glue
(this discount could not now be reinstated) and are buying the new glue (‘STIX ’), at the same price as the
old glue, from a different supplier who has failed to meet delivery promises.

Figure 3.3 is the rich picture corresponding to this extract.

The final example is represented by an actual extract from a national newspaper.

E xtract 3 Meccano

The workers at the Edge Hill (Liverpool) factory of Airfix Industries are currently staging a ‘work-in’.
This particular factory produces Meccano, the traditional construction toy, and Dinky toys, which range
from model cars through all varieties of vehicles to agricultural implements. The situation has arisen
because Airfix have stated their intention to close the factory, making some 940 workers redundant. Very
little investment in new machinery has taken place over the last 50 years, resulting in production methods
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which are antiquated. The workers claim that they have a viable product and, given the opportunity,
they intend running the factory as a workers’ cooperative. This would require financial support from the
government and a meeting has been arranged between local union officials and representatives of the
Department of Industry to discuss the situation.

Meccano, which has been a household name in toys for most of this century, was invented by J.F.
Hornby, a Liverpool businessman in 1893. As the business developed he added model trains and Dinky
toys, all three products being highly successful. After the last war they suffered severe competition from
other manufacturers, such as Lego, Triang, and Matchbox toys, resulting in the decline of the Meccano
share of the market. Fifteen years ago, Hornby Trains Ltd was bought out by Triang, leaving the two
product lines currently produced at Edge Hill.

The picture in Figure 3.4 focuses on the factory of Edge Hill in Liverpool. This represents the
current state of affairs follow ing grow th and diversification since 1893. A number of arrows of
different kinds are used and the meaning is explained in the key. This example is intended to
illustrate the need to use different types of arrow to cope w ith the variety of meaning.

Although the extract makes no mention of a consultant, one has been included to make the point
that, if we are being asked to interact in some way with an organisation, we should include ourselves
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in the picture. We are part of the situation and our relationship to it is important. This illustrates that
the consultant has been brought in by the Department of Industry (DOI) w ith the terms of
reference: to provide advice to the meeting. Thus including the consultant (or ourselves, as con-
sultant) we make clear who the client is and their expectations of us.

Because of the degree of variety contained in each problem situation, flexibility in the use of
symbols and arrows needs to be retained. However, there are certain symbols which tend to appear
in most rich pictures and a selection is given in Figure 3.5. This is not exhaustive and the freedom to
use alternatives and to create new symbols to represent particular features must be maintained. The
major offender to coherence in pictures is the use of arrows. They tend to be inserted casually so that
arrows all look the same but have a multitude of meanings. Within badly constructed pictures, the
same arrows can represent general relationships which are unspecified; they also represent informa-
tion flows, material flows, communication, inputs of various kinds, statements about something and
so on. If the same kind of arrow is used to illustrate all these facets of a situation the picture becomes
unintelligible.

40 Selection of R elevant Sy stems

Figure 3.5 Common symbols



Also more complex symbols than is necessary could be generated to represent characteristics. In
the Meccano situation the process operating is old. It is much easier and quicker to insert the word
‘old’ than represent it as a process festooned with cobwebs. A pictorial representation can still
include words but it must be a balance betw een symbols and words. The important aspect of
picture construction is that it is capable of being processed as a total image. Individual words
inserted into the picture do not destroy this facet. The insertion of sentences does, however, as
the sentences have to be read.

A rich picture is an aid to the problem-solving group, i.e. the analysts. Thus it is essentially private
to that group. It is not usually the case that the pictures are available to the personnel w ithin the
client organisation who are external to the problem-solving group.

It may be quite important in relation to a representation of power w ithin the problem situation to
include w ithin the picture the follow ing symbol:

This tells us that the Managing Director is a big-headed individual (egocentric) who thinks that he is
a gift from God (has a divine right), but it would not be diplomatic, or helpful, for this interpreta-
tion to reach the MD. Such a revelation could, in fact, terminate the project. Only in exceptional
circumstances and for very good reasons should a rich picture find its way into the general domain
and then it should be devoid of political and personal messages. The only exception to this is if the
actual reason for its general release is to convey a political message.

Whatever else is contained within the rich picture, it should include reference to three roles;
the problem-solving group, the client and potential problem-owners together w ith their relation-
ships.

A generalised picture of these roles and their relationships is illustrated in the upper part of
Figure 3.6. This shows an interaction between a problem situation and the activity of problem
solving w ithin a problem-solving system. The three roles are illustrated w ithin their respective
contexts.

The client is defined as the role that causes the interaction to take place between the situation and
problem-solving activity. This role (client) provides the finance to enable the interaction to be
funded and defines the terms of reference. The problem solver is the role that defines and undertakes
the intellectual process leading to the formulation of recommendations and can be an individual or a
group of analysts.

The role of problem owner(s) is the individual or group nominated by the problem solver to be
usefully considered as potential owners of problems and who would provide useful insights into the
range of perceptions of the situation that could provide the source of relevant systems. It must be
emphasised that these are roles: any one individual could occupy all three roles.

This was the case in a project to be described later (Chapter Six) concerned with the organisation
of a governing body for a secondary school in Cumbria. I was the chairman of the Governors and
was concerned about the requirements of a governing body that was to take on the responsibility of
the management of the school. I decided to use SSM as the intellectual process that would lead to an
analysis of these requirements and an eventual structuring of the governing body into management
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groups. Thus I caused the analysis to take place (as the client). I did the analysis (as the problem
solver) and it was my concern that drove the analysis (thus I was the problem owner).

This is only the case when you are solv ing your own problem. In general, different individuals or
groups occupy the three roles.

The problem-solving system of Figure 3.6 is a purposeful activity system and can be derived
through the mechanism of a root definition. This could be done in relation to any problem situation
and be specific to it. Such an analysis is useful in defining the approach to be adopted, the skills and
capabilities required in the problem-solving group and the management processes needed in the
execution of the problem-solving activity. However, to indicate the kind of analysis a generic
problem-solving system can be derived. A root definition is formulated in Figure 3.6 together
w ith its CAT WOE analysis. The resultant conceptual model is contained in Figure 3.7.

The top-left activ ity, ‘Understand the nature of the problem situation’, is the activity that is aided
by the production of the rich picture. This understanding leads to the selection of concepts and
methodologies believed to be appropriate. This is completely general and so the concepts could be
mathematically based, or based upon any other discipline. Here, of course, we are concerned with
concepts and methodologies which are SSM-based.

The essence of this chapter is the transition from the activity ‘Understand the nature of the
problem situation’ to ‘Select concepts and methodologies believed to be appropriate’. The rich
picture aids the understanding so what is available to aid the selection?
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The distinction betw een issue-based and primary-task systems has been discussed previously
(Checkland 1980; Wilson 1984, 1990) and will not be repeated here. However, a summary of
the distinction is provided. As the name suggests, an issue-based system is one used to explore an
issue such as a company role exploration system, a decision-making system, etc. It is a characteristic
of such systems that should they map onto reality, they are unlikely to be institutionalised through
some kind of department or section. Primary-task systems, on the other hand, would be expected
to map onto some organisation unit. Thus a system to convert raw material into products (i.e a
primary task system) would be expected to map onto a Production Department. The distinction
betw een ‘issue-based’ and ‘primary task’, however, is a grey (not precise) one. To make the dis-
tinction more positive we could add that issue-based systems have temporary relevance whereas
primary-task systems have permanent relevance.

Thus the problem-solving system of Figure 3.7 is an issue-based system, which is relevant as long
as the particular problem-solving activity continues. The root definition that led to this system
(Figure 3.6), however, represents the primary tasks of the problem-solving group, though this
group, of course, has a temporary existence.

It is useful to make the temporary/permanent relevance distinction in order to initiate thoughts
about choices of system follow ing the rich picture assembly. An issue-based system that it is always
useful to consider is the problem-solving system, itself, for the particular situation.

Other choices of system come from an identification of potential problem-owners. Taking the
analysts to be a problem ow ner results in the problem-solving system being an initial relevant
system. Consideration of other problem owners w ill lead to other choices of relevant system, which
could be either primary task or issue-based.

For the publishing company example in Appendix 2, a series of problem owners could be
considered. These are listed in Figure 3.8 together w ith the names of potentially relevant
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systems. Note that these are not RDs but merely the names of systems that it might be worth
considering.

The selection of problem owners and relevant systems must be particular to the specific situation.
Examples only can be given to illustrate the process.

Appendix One gives a fairly complex example and describes a situation in which a Managing
Director has brought in some SSM consultants to tackle a specific problem. As an example of these
initial stages in relation to problem-solving activ ity let us examine this case. It is based upon a real
project but the name and the technology have been changed.

The reader is referred to Appendix One in order to read the unstructured case material. A lthough
this book is about conceptual model building to support a soft systems-based analysis of complex
organisational situations it is useful to continue the analysis to show how the resultant models were
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used. In this instance Albion is being used to illustrate the first stages of system selection. However,
most analysis requires multiple system selection during the course of a project. Thus some selection
may rely on the outcome of preceding analysis.

This case study is therefore taken through to recommendations to illustrate progressive systems
choices.

We (as the SSM Consultant, Clark Kent) have received a very specific request from the Albion
Group Managing Director (MD) to advise him on a warehouse expansion proposal, supported by
relevant correspondence. However, he requires more understanding of the situation and in his
second letter he talks about ‘assessing the group, w ith particular reference to improving our overall
profitability’.

If we initially take ourselves to be a problem owner we can derive an issue-based system to
represent our problem-solving system.

Clearly we have to respond to his request for advice but, given his second letter, not in the
context of Surface Stockists but in the context of the Group as a whole and Group profitability.
Within this w ider context our analysis could lead to suggestions for change to the Albion processes
wherever they are located, to changes to information collection and dissemination and even to
changes to Group policy

A RD which builds on these ideas is given in Figure 3.9 w ith an accompanying CM. The
CAT WOE analysis of the RD is as follow s:
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T—to respond to the MD’s request
W —developing relevant models and undertaking comparison within the context of the Group and

Group profitability will provide advice to respond to the MD’s request
C—MD
A —not specified
O—not specified
E—not specified

The model represents the intellectual process that we could adopt to tackle the Albion project. Thus
we need to do each activity. If time was a constraint (which would be usual) we would need to
convert the intellectual process of Figure 3.9 into a schedule.

A possible schedule, assuming five time periods, is given in Figure 3.10. The monitor and
control activities in the conceptual model of Figure 3.9 represent the project management task.
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These are on-going activ ities for the duration of the project and hence do not appear in the
schedule.

The activity performance information that the project control role requires (through the monitor
activity) w ill include the quality of the deliverable produced by each activity (subtask), the degree to
which the time taken adheres to the schedule and the resources consumed. This last measure
(efficiency) would be particularly significant if cost was also a constraint.

Thus, taking each time period to be one hour, three quarters of an hour has been allocated to
developing an understanding through reading and rich picture construction. This means that the
degree of detail used in the picture cannot be excessive.

Figures 3.11 to 3.13 represent the construction of a picture w ithin this time scale. It starts at the
macro level (Figure 3.11) and, through progressive elaboration, the picture represented by Figure
3.13 was derived and used.

This picture is at a macro level and contains broad indications that more detailed data exist (which
we can access if there is a need to know them). Further detail can be explored as the need to do so is
generated by the analysis, in particular, the comparison.

It is always the case, when contemplating potential problem ow ners, to consider the client as a
significant choice. That choice had already been made in deriving the RD for the problem-solving
system and, in this case, it leads directly to the choice of an initial relevant system. It can be argued to
be relevant since it is directly related to our terms of reference. This is another issue-based system to
reach a decision about whether or not to expand the Surface Stockists warehouse.

The RD taken is as follows:

A managing director-owned sy stem to decide whether or not to expand the Surface Stockists warehouse based upon
the implications of this decision for the group as a whole.

The CAT WOE analysis is:

T—to decide whether or not to expand the Surface Stockists warehouse
W —basing the decision on group implications will lead to a decision in line w ith the

MD’s expectations
C—not specified
A —not specified
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O—MD
E—not specified

The conceptual model derived from this RD is contained in Figure 3.14.
The part of the real world relevant to the comparison of this model is the proposals for expansion

(since this is what the MD was expected to base his decision on). Thus a simple comparison table can
be constructed. See Figure 3.15.

The comparison tells us that considerable deficiencies exist in the support material for the
proposed expansion and therefore the only recommendation to the MD, at this stage, is not to
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make a decision until the information lacking is provided. We could specify the information
requirements now but the schedule of Figure 3.10 delays this until time period 3, i.e. when we
have completed further analysis. Thus the question arises as to what analysis to undertake.

The conceptual model of Figure 3.9 (our problem-solving system) and the schedule of Figure
3.10 require us to increase the scope of the investigation to assess group and group profitability
aspects. Thus who could we take to be potential problem owners? The stockists’ manager would be
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an obvious choice given that it was his request for warehouse expansion that led to the SSM
consultancy intervention. However, this would lead to a limited focus on Surface Stockists and
not the group. As an alternative we could take the MD again to be the problem owner but w ith a
group profitability concern. This would lead to a system relevant to the follow ing CAT WOE
analysis:

T—to transform raw materials into finished boards
W —transforming raw materials into finished boards can lead to increasingly profitable sales
C—customers
A —component parts of the Albion Group
O—Tyzacks
E—competition from other suppliers

A Tyzacks -owned sy stem, operated by the component parts of the A lbion Group, to transform raw materials into
finished boards of various grades in order to achieve increasingly profitable sales to customers while recognising the
competition from other suppliers. (Note: ‘Finished’ boards includes both ‘surfaced’ and ‘unsurfaced’.)

This is a primary-task RD which would be expected to map onto the group as a whole. Thus it
would take us into the maximum complexity of analysis immediately but would ignore our actual
terms of reference, i.e. the advice on warehouse expansion.

This, of course, is modified by the MD’s second letter, but we could interpret his concern here as
one to do with the impact of the request on ‘storage’ w ithin the group as a whole. Hence a system
which examines the reason for storage might be a useful choice and would serve as a link betw een
the specific warehouse expansion request and improvements to group profitability. All three parts
of the Group supply customers and hence it could be useful to take the actual customers (internal
and external) to be the problem owner.

If we take the reason for storage to be a mismatch betw een supply and demand we could
construct the follow ing RD:

A n A lbion Group-owned board transfer sy stem to match the supply of finished board to both long- and short-term
demand at a continuing level of service that is acceptable to customers, in relation to other sources of supply and with a
performance that is beneficial to the group. (Note: ‘Finished’ board has the same interpretation as in the
previous RD.)

The inclusion of the term ‘board transfer’ limits the scope of the system to exclude the board
production processes. This is a primary-task model which can be mapped onto the real world of the
Albion Group.

T—to match the supply of finished board to demand
W —matching supply to demand at an acceptable level of service w ill lead to benefit to the group
C—customers
A —not specified
O—Albion group
E—not specified

The concepual model that results from this RD is given in Figure 3.16.
One of the major features of the real world which impacts upon the comparison with a primary-

task model is that some form of structure always exists. Within a conceptual model the only
structure is one based upon logic. Thus a comparison will yield comments about the real-world
structure that may turn out to be problematic and part of the major findings from the analysis.

50 Selection of R elevant Sy stems



In the case of the Albion Group not only is there an organisational structure w ithin each element
but the Group as a whole is geographically structured. Thus for comparison at the level of the
Group it is the geographical structure that is taken to be of initial concern.

The conceptual model describes the processes (activities) that must go on to achieve some defined
purpose (defined by the RD), irrespective of how and where they take place. It is in the comparison
that these features become important. Thus, for Albion, the comparison could be of the form of
Table 3.1.

Although not as explicit as this,the comparison tables of Figures 3.17(a) and 3.17(b) still recognise
the real-world structure at the Group level.

These comparison tables lead to the follow ing major conclusions:

(1) Material flow control both within and external to the Group has a number of deficiencies as
indicated within the table.

(2) The base for Group contribution calculation needs to be chosen so that the heavy gauge
becomes preferential. This w ill aid the flow control requirements in (1) above and help to
move all Group members towards the future trend in demand.
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Table 3.1 Comparison table

C onceptual model R eal world
Activity AM B F SJ C onsequences of separation

Identify customer Believe it ? Market survey Inconsistency in view
demand to be light gauge shows heavy gauge of future demand

expanding light ovens on increase

Obtain board to Pulp is output No problems with Problems with heavy Future problems will exist if
satisfy demand light gauge, heavy gauge supply internally is not

gauge obtained sorted
from Laver

A board transfer sy stem



(3) Storage requirements are secondary to material flow control and are determined by it.
(4) Autonomy within the Group appears to be exacerbating the material flow problems, and the

policy of ‘internal competition is good for us’ needs questioning.

The next stage in the analysis of Albion, w ith reference to the schedule in Figure 3.10, is to assess
the impact of the analysis so far on information requirements.

In relation to the analysis of the decision on warehouse expansion, the information requirements
are essentially things to find out. Since this was the result of the issue-based analysis and therefore of
temporary relevance, there would not be a requirement for on-going information systems design.

The information deficiencies are therefore:

f Current state of storage and patterns of use
f Future storage requirements
f Costs and potential returns
f Inter-company storage (capacity and requirements)
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The outcome of the primary-task analysis will lead to a requirement for on-going information
support. These w ill be classified as inter-company support (to ensure consistency of w ithin-
company information) and external information. Thus information will need to be provided on:

f Market demand (inter-company and external)
f Delivery performance (inter-company)
f Contribution (inter-company)
f Customer response (external)
f Competition intelligence (external)

The analysis of the board transfer system also led to a questioning of the current Group policy on
individual member autonomy. This was anticipated in the problem-solving system and remains to
be examined.

The significance of this aspect of Group policy can be examined by conceptualising two systems
with opposing Ws, to map onto the Group as a whole. As an illustration we can take two simple
systems as defined by the follow ing two RDs:

The Albion Group 53

Figure 3.17 (b) Continued



R  D1  A n  A l bion G roup -ow ne d s y s te m to s up p l y finis he d boards to both inte rnal and e x te rnal cus tome rs in orde r to
generate adequate Group profits by enabling each organisation unit to collaborate effectively .

T—to supply finished boards
W —collaborating effectively w ill lead to adequate profits
C—internal and external customers
A —not specified
O—Albion Group
E—not specified

R  D2   A n  A l bion  G roup -ow ne d s y s te m to s up p l y finis he d boards to both inte rnal and e x te rnal cus tome rs in orde r to
generate adequate Group profits by allowing each organisation unit to compete against the remaining units.

T—to supply finished boards
W —allow ing competition among the organisational units w ill generate adequate profits
C—internal and external customers
A —not specified
O—Albion Group
E—not specified

The respective conceptual models are given in Figures 3.18 and 3.19.
Although the Albion Group case material (Appendix One) states that ‘internal competition is

good for us’ and the word ‘competition’ has been included in R D2 it is not clear how it should be
interpreted. Since Albion Mills, Betterfinish and Surface Stockists do not perform the same opera-
tions they are not alternative suppliers to the market. It is only Albion Mills who convert pulp to
board; it is only Betterfinish that produces surfaced board and without these two Surface Stockists
would have to get its board from external suppliers. This competition can only be interpreted as

54 S e lection  of R elev ant S y  s  te ms

Figure 3.18 Collaborative operation



freedom to set prices and freedom to decide whom to supply. Thus in the conceptual model for
competitive operation (Figure 3.19) this is the reason for the activities ‘Decide priorities for supply’
and ‘Define price to internal customers’.

The two models could be compared as a means of questioning current Group policy, but the only
two conclusions that can be reached are:

(1) With collaborative operation, internal customer orders are determined in order to meet the
total external supply needs; whereas w ith competitive operation they are determined indepen-
dently by each organisation unit to meet only their ow n external customer needs.

(2) Given that both internal and external prices are independently fixed with competitive operation
it is difficult to see how the Group profit controller (whoever that might be, but probably
the MD) can affect the contribution of each organisational unit. This represents a control
(authority) inconsistency in competitive operation. Thus Group profit is whatever they end
up with having assembled individual contributions rather than something that can be centrally
controlled to be adequate.

The new MD should seek to reduce the degree of autonomy by making price definition a Group
concern and by instituting the base for contribution calculation to be consistent across the Group
and that which makes heavy gauge the most profitable.

The two conceptual models could be converted into a simulation model and the two modes of
operation evaluated using current demand, price and cost data.

However, in the real ‘real world’ (i.e. if Albion was an actual group and not a case study) it is
likely that change to policy, particularly that which is history based, would turn out to be very
difficult. Culture, entrenched attitudes, etc. would make change of this kind long rather than short
term.

Formulating a response to the MD therefore would emphasise the product flow problems and
the changes suggested. It would place the warehouse expansion decision to a lower priority and the
comments about current policy would be integrated into the statements about authority require-

The Albion Group 55

Figure 3.19 Competitive operation



ments to bring about Albion Group product flow management. Within this analysis there has been
a progressive development in system scope as a means of expanding the context of the investigation.

It would have been possible to have chosen the overall Group-oriented RD but, in my view , this
would have been less convincing to the client (the MD). The systems chosen can be argued to
represent a logical extension, i.e. warehouse expansion (storage) leads to material flow control (of
which storage is a significant part) which leads to an investigation of internal competition (of which
material flow control is a significant consideration). Thus the development of the analysis can be
argued to stem from the initial terms of reference guided by the comments in the MD’s second letter.

The example illustrates the significance of including yourself (as problem solver) w ithin the rich
picture together w ith your relationship to the client. Not only does this clarify your terms of
reference (remit), and hence help in the interpretation of ‘relevant’, it also limits or extends the
scope of the analysis. Clearly, if our client had been the Stockists manager, concerns at the Group
level would have been totally inappropriate. Since the client was the MD, he has the authority to
take action on any of our recommendations.

The Albion case has been used extensively as a case study, both within the MSc course at Lancaster
and within short in-house courses for a number of companies. It has proved to be a rich learning
experience. It is worth quoting a few examples as a means of extending the ‘RD – CATWOE’
pitfalls at the end of Chapter Two.

E xample 1. A RD was quoted as: ‘A sy stem to seek to satisfy market demand . . . .’ The conceptual model had in it
activities concerned with producing and delivering a product. This was inappropriate modelling since to
deliver a product customers are required. The RD was in terms of the market, not customers.

Seeking to satisfy a market must be about ensuring that a capability exists so that the system can supply what
the market wants if called upon to do so (by actual customers). Actually doing the supplying is a different
system.

E xample 2. On one occasion a complex RD was produced along with the CATWOE analysis. These are as
follows:

A shareholder-owned sy stem, managed by a newly appointed MD ‘who is recruited to maximise growth and
profitability ’ of a Group ‘that consists of three autonomous companies that import raw materials to produce and
distribute prefabricated boards to meet market needs’ whilst recognising time and resource constraints. (Note:
inverted commas have been added: they were not in the original RD.)

C—shareholders and customers of Albion Group
A —MD of the Group and employees
T—maximising profit and growth of the company
W —the Group can only survive in a competitive market if it is profitable
O—shareholders
E—time, resources, customer needs

First, the RD , as written, is not a RD. It is more a description of the situation. The first set of
inverted commas contains a description of the MD and the second set a description of the Group.
Thus we are told what the MD does and what the Group does but we are not told what the sy stem
does. Hence there is no transformation process. In the CATWOE analysis the T quoted is a defini-
tion of the responsibility of the MD. The W might well be a reasonable belief but not one contained
in the RD . There is nothing about survival or about competitors. Since there is no T there cannot be
any customers (C). In any case, ‘shareholders’ are only mentioned as ‘owner’ and ‘customers’ do not
get a mention at all.
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Actors are only included in the RD in the phrase ‘managed by a new ly appointed MD’; ‘employ-
ees’ do not appear and finally, w ith reference to the E, ‘customer needs’ do not appear in the RD as
constraints.

This RD and CATWOE analysis is a good example of the difficulty of translating a concept in
the head into an explicit and defensible written statement. It is probable that neither the RD not
the CATWOE elements quite represented what the student had in mind and hence the lack of
consistency was not apparent.

E xample 3

A solution-oriented RD and CM are generally not useful. The RD chosen as an example began:

A system to remove the competitive internal market throughout Albion Group by introducing a change
programme.

Since, in the current situation, Albion are not introducing a change programme there w ill be
nothing to compare the resultant conceptual model against. Hence nothing w ill be learnt about the
situation. In general, during an investigation of a problematic situation, a solution-oriented RD has
already made an assumption about ‘the problem’. It is only useful to develop RDs and models of
this kind if the investigation has already been undertaken and implementation of a desired change
has been identified.

E xample 4

Don’t be casual about the way words are expressed even though they are precise. A sy stem to produce recom-
mendations to improve profitability . . . is not the same as: a sy stem to improve profitability .

E xample 5. Maintain consistency in choice of words

During the construction of a conceptual model and the preceding RD the verb used to describe the transfor-
mation changed as its use went from RD to CATWOE to CM. The verb ‘convert’ in the RD became
‘assemble’ in CATWOE and ‘produce’ in the associated part of the CM.

The student may have interpreted the three words in the same way but there are subtle differences in
meaning. Using the same word throughout w ill avoid possible misinterpretation.

E xample 6. Avoid ambiguity in the structure of the RD

A student began a RD in the follow ing way: A manager-run sy stem staffed by SS personnel . . . It is probable
that the use of the word ‘staffed’ indicated Actor but the word ‘run’ could be either Owner or Actor.
This ambiguity makes modelling difficult. On the other hand, ‘A manager-owned system, operated by SS
personnel . . . is not ambiguous’.

E xample 7. As a final illustration, in a RD don’t use ‘e.g.’ as a means of elaborating some of the words. ‘RD
. . . while operating under constraints (e.g. time, money)’. It immediately raises the question, if these are
examples then what else is there? It is essential that the RD should be specific.

The Albion example has served to illustrate the use of the distinction betw een issue-based and
primary-task systems in making the choice of those systems taken to be relevant. There is a further
distinction that it is useful to consider whether the nature of the problem-solving task is related to a
certain class of concerns. These concerns can be described broadly as those related to service, or
support provision.

Thus, information provision, training, manpower planning, general resource planning are exam-
ples of service, or support, provision. None of these are an end in themselves, they are all required to
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enable other activ ity to take place. If this is the nature of the analysis to be undertaken the choice of
relevant system becomes very clear.

The choice is based upon the follow ing rule:

If the concern is with a service sy stem always conceptualise the sy stem served.

Suppose that we are required to determine the information systems needed to support marketing
activity in the Albion Group. We might take the relevant system to be:

A sy stem to facilitate information provision to support marketing within the Albion Group by exploiting new
technology .

T—to facilitate information provision
W —exploiting new technology will facilitate information provision
C—marketing (personnel)
A —not specified
O—not specified
E—not specified

This is a rather sparse definition but it w ill serve to illustrate the need for the above rule.
The conceptual model in Figure 3.20 can be defended in terms of its logical relationship to the

words of the RD. However, it is not very useful.
The information needed to support marketing is dependent upon the definition of what marketing

within the Albion Group is taken to be. Thus we cannot elaborate this model any further until the
definition of marketing is produced. Once this is known ‘the information to be provided’ can be
determined. The top two activities in Figure 3.20 represent this relationship and, as illustrated, the
‘serving system’ is logically dependent upon the ‘system served’. Thus the ‘system served’ must be
produced first.

Clearly, there w ill be as many service systems as there are systems served. Therefore, if our
concern is for a single service, like information support to a single organisation unit, we need to
derive a single description of the system served. This provides us w ith a fundamental problem since,
if we accept that W is an important variable in all organisational analysis, how do we take W
seriously and still produce a single model? The answ er to this question is the subject of Chapter Five.
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Chapter Four

The world of business analysis is full of what are colloquially called buzzwords/phrases. ‘The bottom
line’, ‘competitive edge’, ‘base lining’, ‘downsizing’ and ‘refocusing’ are a few examples. These vary
from being precise and well understood to being woolly and capable of multiple interpretations. The
same applies to the processes of business analysis. In some cases the process is never declared and
remains in the heads of the analysts and in other cases it is explicit and well specified.

I believe that SSM should lie at the latter end of the above spectrum and it is that belief that has led
to the production of this book.

In the body of this spectrum are a few examples of processes that are capable of multiple
interpretation. ‘Management by objectives’ is a reasonably well-specified process but its application
varies. Within the military, ‘Joint Battlespace Digitisation’ is neither well specified nor is its appli-
cation understood w ith any degree of consistency. ‘Business Process R e-engineering’ tends to the
latter of these two examples.

Business Process Re-engineering (BPR ) is a term originally coined by an American  consultancy
company and it is generally accepted that the motivation behind the initiative was to sell more
technology. Given this emphasis, it generally failed and was discredited. The follow ing three
reasons probably account for the majority of failures:

f The expectations were unrealistic.
f The whole approach was technology driven.
f Cultural issues were ignored.

Although there are some glow ing success stories, it is generally the case (particularly in non-
hi-tech organisations) that a technology-driven approach will ignore cultural issues and will,
inevitably, meet w ith resistance to change.

It was believed (and senior executives were frequently convinced by consultants) that the
advances in new technology could provide opportunities for radical change in the business not
previously feasible, which would lead to major step changes in performance, particularly in profit
and competitiveness. This was intended to be revolutionary, not incremental change.

The concept of radical change is not a bad idea. It can lead to fundamental examination of a
business in terms of a reappraisal of business processes in relation to some future vision, but the
degree of change w ill be that which is culturally feasible not that which the technology demands.

A more practical approach to BPR is hence called for, but what is it?
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If we are to adopt an approach to fundamental business analysis which is realistic then a definition of
BPR which incorporates this view could be:

BPR is the realisation of radical change to current business processes, as a means of improving overall
business performance using proven new technology if appropriate.

This is my definition and the emphases are intended to clarify the orientation of the particular
view point taken. The application of new technology is not excluded, but it needs to be developed
not developing and it needs to be secondary to the business intentions. The use of the word
‘realisation’ is intended to convey that, whatever the radical change is, it is capable of implementa-
tion and is hence culturally feasible.

Also ‘business performance’ need not necessarily be expressed in profit terms. A refocusing of
long-term business aims may lead to diversification, or a customer orientation resulting in a more
stable market position. In the long term this would have profit and/or cost implications but they
may not be immediate factors in the relevant performance assessment. Flexibility and responsiveness
to government initiatives may also be seen as appropriate performance measures in relation to the
public sector. Whatever is seen to be an appropriate interpretation of business performance, it needs
to be articulated at the start of a BPR study. Although the above definition is helpful it is not a
complete answ er to the question, what is BPR ?

BPR is sometimes interpreted as Business Process Redesign as well as Business Process Re-
engineering, but what is the difference? In order to avoid confusion, a distinction betw een them

We can take Business Process R edesign to be concerned w ith the identification of
alternative ways (hows) of doing the business processes (whats). The business processes are taken
as given (i.e. current business processes) and the changes are essentially in terms of efficiency
improvement.

Given the above interpretation, Business Process R e-engineering, on the other hand, can be taken
to be a more fundamental reappraisal, concerned with exploring new business processes (whats) as
well as identifying different ways of doing them (hows). The changes which result from this kind of
investigation are improvements in effectiveness as well as in efficiency.

The former interpretation of BPR can start by identifying current business processes but the
latter interpretation must start from an identification of future vision, mission, aims, etc. New
business processes can only be derived from views about where the business wants to be, not
from where it is now . Unfortunately a considerable amount of effort, time and cost can be incurred
by deriving a detailed account of current business processes even when fundamental change is
envisaged. A large initial interview task is embarked upon to produce this account which achieves
little more than educating the analy st. What is required is much more modest interview ing to deter-
mining future business orientation.

In the Preamble to this book the point was made that all organisations (of whatever scale) are in
transition. The current state is always undergoing change. This implies that the only defensible
starting point for a BPR analysis is a definition of potential futures. This must be plural since
uncertainty exists as to where an organisation will actually develop and hence a number of potential
futures must be contemplated.

Although this represents an ideal view it is usually the case that if an organisation can be
persuaded to think about its future it w ill, at best, contemplate a single desirable future rather
than a set. This may be the best that can be achieved but it represents progress in the organisation’s
thinking.

Nevertheless, approaches to a BPR study can and do start from questioning the current situation.
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There are basically two approaches to a BPR study: bottom up and top down. These can be sum-
marised as in Figure 4.1.

Here the stages w ithin each approach are designated w ith a n , the bullets represent comments
about each stage and on the right beyond the arrows, are the stage deliverables.

As  already described, the bottom-up approach starts from where the business is now and leaves
somewhat arbitrary (and piecemeal) the changes from the current situation. In this case a model to
represent the business is constructed (a) by interview ing relevant personnel and (b) by assembling
the descriptions of activity so obtained into an overall model of the business.

Irrespective of the modelling language used, this approach has three major drawbacks.

(1) Those interviewed will describe what they do on the basis of their own interpretation of their role
in the organisation.

(2) The level of detail (resolution) at which these descriptions are made will be undefined and
probably mixed. This is problematical since the distinction between a ‘what’ and a ‘how ’ can
only be described in relation to a specific resolution level.
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(3) How these different interpretations are assembled into an overall model is not clear and hence
the resultant model may be a mixture of ‘whats’ and ‘hows’. The resultant model w ill also be
quite detailed, to incorporate the information obtained by interview ing, and may lead to an
incoherent comparison of current practices unless the what/how distinction is rigorously main-
tained.

Once the description of current business processes has been assembled, the major problem is to
identify what changes to introduce. Knowing where the business is now provides little guidance on
where the business wants to be. It may be a complete waste of resources to improve a current
process where a more effective solution would be to introduce a completely new one.

The top-down approach addresses the crucial question of where the business wants to be as the
first concern.

A strategic review is undertaken to explore the practicalities of future vision statements (or
mission statements) in order to identify those business processes that need to be in place and
which are culturally feasible. A comparison of these against what currently exists is driven by
the business processes themselves. Thus large-scale questioning of the current situation is avoided
in deciding the changes to be introduced. This is a much more efficient and rapid approach and
makes use of the in-house knowledge about current processes to identify the changes to be adopted.
The approach is summarised in Figure 4.2.

This second approach deliberately seeks to question ‘what is being done’ (as well as how) in the
belief that major improvements in business performance can be obtained from such a fundamental
reappraisal. The problem here is to decide what to take as given. If a ‘mission statement’, ‘role
statement’ or future vision is the starting point, it is usually the case that they are stated in such broad
terms that a number of interpretations of their meaning (perceptions) is possible.
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Thus a major problem is how to develop a model that represents an agreed view as to what the
business is all about which caters for these multiple perceptions. It may also be the case that a
number of potential future business scenarios need to be investigated in order to explore the impact
of implied degrees of change on the current situation. All  these considerations require a statement of
business purpose which can incorporate the multiple perceptions referred to above. Such a state-
ment (and the resulting model of what the business has to do to achieve that purpose) is unique to
the particular organisation concerned since it is totally dependent upon the ‘perceptions of purpose’
of the managers responsible for the strategic direction of the business.

Take the extreme example discussed earlier. If the business of concern is a prison, the question
‘what is a prison for?’ is not easy to answer. It could be:

(a) to punish offenders
(b) to rehabilitate offenders
(c) to control interaction betw een offenders and the community (a security perception) etc.

The immediate reaction, of course, is that a prison isn’t any one of these but that it is a mixture of all
of them, and other view s. This is the case, but a trip round a number of prisons soon indicates that
nobody (governors, visitors, chaplains, etc.) agrees on what the mixture is. Some prisons operate a
hard regime which indicates a punishment orientation while, at the other extreme, some operate a
very soft regime with an orientation to education and rehabilitation.

Although the degrees of emphasis may be more subtle than in the above extreme example, the
same problem of multiple perceptions exists in all businesses.

Since the model of (whatever kind) is the basis on which the processes are re-engineered, it is of
crucial importance.

As an example of the application of a top-down approach suppose that a RD relevant to the future
vision of a building society is:

A n X YZ building society -owned sy stem to provide a readily accessible service to customers, using other agencies, if
appropriate, to support home transfer so that a balance can be achieved between customer satisfaction and a financial
return to the society while recognising alternative services provided by the competition and the constraints arising from
re lev ant leg is lation and the building s ocie ty’ s p olicy .

This states what the system is and, using the principles expounded in Chapter Two, a model
can be derived using logic only which describes what the system must do. This is reproduced as
Figure 4.3.

Although  in a full study a number of such definitions would be taken leading to a corresponding
number of models, as an illustration of the application, assume that Figure 4.3, is a legitimate
member of this portfolio of potential futures. Hence, the model can be used to assess ‘what’ the
society actually does and ‘how ’ it does it. Two boundaries are mapped onto this model. The dashed
boundary indicates potential new business processes whose desirability could be assessed via an
investigation of how to do them and the potential business benefit that would arise. The full
boundary describes existing processes. The assessment of these processes is done via tabular com-
parison illustrated by Figure 4.4.

Column 1 lists the activ ities from the model which are used to question the business under
review . Columns 2, 3 and 4 are questioning if the activity is done, if so who does it (an organisa-
tional role, not necessarily a person) and the current mechanism. Column 5 makes explicit the
criteria used to decide whether the current mechanism (how) is good or bad. Column 6 records the
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judgement and if there is scope for improvement. The criteria can be used to direct the change.
Column 7 records the suggested change or changes if alternatives are feasible. The final column
records arguments for change and cost/benefit assessment in financial, social or other terms.

Given the model of Figure 4.3 part of an assessment is shown in Figure 4.5. In an actual study all
activities would be considered, but for illustration only consider the activ ities w ithin the full
boundary. In this assessment all the ‘whats’ exist and therefore only changes of ‘how ’ are considered.
The table points the way to the kind of changes to be made and to those areas in which it would be
beneficial to do a more detailed analysis. Column 8 has only been partially completed as there
would obviously be social and policy issues raised by the changes identified. This example was part
of a total BRR study for a building society and is used to illustrate the approach.
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Also w ithin a building society (T.S.B. Homeloans), this study adopted the interpretation of BPR ,
identified earlier as Business Process R edesign. Hence it was taking the business processes as given and
was looking for efficiency improvements. Also, as the business processes were spread across a number
of specialist departments and at different geographical locations it was also looking for ownership
definition and the improved use of IT as the interdepartmental communication mechanism.

The area of interest was the existing customer processes w ithin Home Buying Services. As the
focus was existing customers it was assumed that basic customer details were available and that the
processes that were of interest were those required to respond to a customer-oriented event. These
could be events like a request for a new mortgage, insurance claim, relocation, etc.

The business processes needed to respond to these events are event dependent and customer
independent but, as they took place in different departments at different locations, there was
no coherent definition of what they were and the sequence of processing was also not defined.
This resulted in customer and event details being sent to the incorrect starting location, iteration
and reworking of the details because parts of the processing were being done in the wrong
sequence and considerable delays in completion since no individual had responsibility for the
whole process.

Since the processes were being taken as given, the first task was to identify what they were. Also
since the processes were event dependent it would be critical to identify the range of events relevant
to existing customers.
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There were three departments concerned with this area of business activity; Homeloans (H), Life
&Pensions (L&P) and Netw ork and General Insurance (GE). A workshop, involving representation

→

from each, was convened in order to establish the full range of events to be considered.

—

The list derived is reproduced in Table 4.1 (template reference w ill be explained later).

—

This particular project was being undertaken as part of a larger BPR project and this larger
project had derived the vision above for this area of event response.

Thus the customer was to be unaware of the complexities of the processing required by the event
and the whole process should be completed with only one contact w ith the customer.

R oot definitions were constructed of systems to respond to the variety of events (taken one at a
time) which recognised the above concept. Thus not only were the processes identified (by the
resulting conceptual models) but also the information needed by each process. The information
which was customer dependent could be specified and procedures (hows) put in place to ensure that
this information was assembled during the single engagement.

Since the conceptual models are independent of both departmental and geographical arrange-
ments, the responsibilities of the three departments could be specified in relation to the processes
required and an overall responsibility for the monitor and control activities nominated for the
respective events. It was also necessary to examine how each activity was currently undertaken
and suggest changes that represented significant improvement.

The whole project was undertaken in a workshop mode occupying several days. Having identi-
fied the range of customer-driven events and derived the respective RDs the remainder of the
activity was structured around two phases:

Phase 1 To derive event-driven activity models
Phase 2 To derive activity-based measures of performance and identify improved practices
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T able 4.1 Existing customer event listing

E vent Template reference

Change of title (divorce/separation) 2
Death 2
R elocation ( job change) 2
Change of personal circumstances (redundancy, unemployment, demotion etc.) 2
New mortgage 2
Further advance 2
Insurance/assurance claim 1
Tenancy 2
Second charge 2
Conversion 2
Redemption  1

1
Arrears/non-payment of premium tax change Non-customer driven
Customer progress enquiry 2
Tax Query 1

  Transparent event
Customer processing w ith total
event fulfilment from a

single engagement

Via
Interview
Telephone

Mail

Surrender/lapse



Wo rksho p - Phase 1

Activity  models were derived for the events listed in Table 4.1 and Figure 4.6 illustrates two of
them.

Part-way through this phase it was realised that two generic models could be derived that could
map onto all the others. Thus they could form ‘Generic Templates’ through which all the events
could be examined and through which changes could be grouped to form recommended areas for
detailed study and longer term vision achievement. These templates are reproduced in Figure 4.7
and referred to in Table 4.1.

The two models illustrated in Figure 4.6 represent the set of activities, at a particular level of detail
together w ith the logical dependencies, that are necessary to complete the response to the event. The
models contain monitoring and control activities to ensure that the respective responses achieve
certain performance expectations and, for completeness, there are activities w ithin the models to
define what those expectations are.

Once the model is established, each activ ity can be examined to define how its performance
might be assessed. Thus, if the ‘current how ’ of doing the activity is said to be poor, the criterion
(measure of performance) forms the basis for that value judgement and any improvement
can be assessed against the same criterion. As an example ‘Receive claim details’ may be assessed
against:

Accuracy
Completeness
Timeliness
Cost (of doing the activity)
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If a ‘current how ’ incurs repeated contact w ith the claimant because of incorrect or only partial
information, the activ ity w ill suffer in terms of increased time and added cost. Thus a ‘future how ’
needs to be capable of overcoming this deficiency.

Workshop-Phase 2

The comparison of the conceptual models against current practices needs to be explicit in order to
have a complete audit trail through analysis to recommendation. Each activity was questioned in
terms of how it is currently performed, by whom and what measures of performance would be used
to assess how well it was done. The measures were then used to identify problems with current
‘hows’ and to suggest ways of overcoming them, together w ith implications of so doing. This
information was assembled into a tabular format to provide the required element w ithin the audit
trail. An example is given in Table 4.2.

Because the comparison was being done within a workshop with appropriate representation
the expertise on current practices was immediately available and hence interview ing, to establish the
current situation, was completely unnecessary. This made the process highly efficient in both time
and cost.

Tables of the above format were initially produced for the activ ity models originally developed
and then for the event-driven processes described by the appropriate templates. It was demonstrated
by the group that this was an equally successful way of questioning the ‘current hows’ and of
deriving changes.

Two kinds of recommendation were produced; those which could be implemented in the short
term and longer-term recommendations which were beyond the scope of the current workshop.
These were as follows:
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Figure 4.7 Generic templates

Transfer
Funds

Monitor &
Control
Processing



In the short term: Improve internal awareness of the various processes operated in all parts of the
homebuying serv ices (i.e. Homeloans, L & P, GI, etc.)

This would facilitate those processes which need to operate across organisational (and geographical)
boundaries leading to a reduction in rework and wasted resource use. It would also help in a move
towards the whole ownership and management of event processing.

In the longer term: Establish working groups to realise:

(1) A defined point of engagement
(2) Guided enquiry processes
(3) Shared systems and data

(1) The definition of point(s) of engagement would shield the customer from the complexity of the
homebuying services and facilitate the bringing together of the various services required to
effectively respond to the events.

(2) Guided enquiry processes would help to ensure that at the ‘Assemble event details’ stage all the
information needed, to respond to the customer concern, would be collected.

(3) Shared systems and data would improve interservice communication and help to eliminate
rework, inconsistencies, delays and wasted resource. They would also help to establish ‘ow ner-
ship’ and hence integrated control of the whole process, to ensure validity of collected data.

The recommendations were accepted. They had been generated by the workshops and hence
there was commitment to their realisation. The longer-term suggestions were taken on board by the
w ider BPR work and implemented in accordance w ith the total priorities for change. The SSM-
based modelling had facilitated the analysis and structured the creative output of the individuals
w ithin the workshop. This was seen as a powerful and efficient contribution to the total BPR study.

It has usually been the expectation that the changes derived from a BPR analysis would be
implemented through some form of IT-based solution. In fact it was probably this expectation
that led to a new label (BPR) being applied to an old process of analysis (strategic review). There is a
danger that any study which starts out w ith this expectation may miss significant opportunities
which do not rely on the use of new technology. Thus it is important to differentiate betw een ‘what’
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T able 4.2 Part of ‘A ssemble event details’ which appears in each template

Measures of
Activity ‘C urrent how’ B y whom? performance C urrent problems Improvements Implications

R eceive Death Branch Completeness n Incomplete n Defined Customer
notification of Certificate homeloans Accuracy process point of shielded from
death (L&P) Timeliness n Information lack contact complex ity of

Cost n Multiple n Guided  processes
Identity responsibility enquiry
requirements Interview n Communication gaps process Complete

n R eworking information
n Inefficiency obtained

Re  work
removed

CONCLUSION



the opportunity is and ‘how ’ it might be realised. IT is just one of the potential ‘hows’ and is
therefore a secondary consideration in an investigation which is concerned with identifying radical
change.

The approach described in this chapter is totally explicit and hence changes that are proposed can
be traced back to their origins and an argument assembled to support their acceptance. This, of
course, is also true of other approaches but the unique feature of SSM is that it takes seriously the
multiple perceptions of the people in the situation together w ith the ability to model potential
future scenarios. It provides a mechanism for constructing models pertinent to those perceptions
which are themselves unique to that situation. Thus the origins of the recommendations are based
upon the in-house values; not only the values which determine the acceptability of the changes
proposed but also those which determine the unique set of business processes themselves.

The application of SSM to process re-engineering is also very efficient in terms of time due to the
way it is used. Initial interview ing is a minimum since what is being questioned is not what people
do (or how they do what they do) but the range of components of perceptions relevant to the
particular group selected. It is these components that are used to develop the models, representing
the activities to realise a set of potential futures.

Since it is a participative approach, SSM essentially provides the structure for the analysis. The in-
house personnel provide the in-house know ledge and expertise relevant to the particular business,
and the external analyst(s) provide the way of thinking about it. This thinking is made explicit
through the general concepts of Human Activity Systems modelling. It is essential that ‘defensi-
bility’ is maintained throughout and hence the rules and principles of model building, described in
Chapter Two, must be observed. Referring back to the question posed at the end of the first section
of this chapter, we can summarise an approach to BPR .

This approach is based on the assumption that the investigation of potential changes must be
undertaken while retaining complete freedom on how such changes might be implemented. It also
starts of f by defining potential ‘futures’ for the organisation on the basis of role definitions which
recognise the variety of the particular population of managers who would have responsibility for
driv ing the changes forw ard. Most organisations, however, have difficulty in coping with the
complexity of concepts derived as a means of accommodating the variety arising from a considera-
tion of a range of potential futures together w ith the range of perceptions. Of course, these concepts
represent an articulation of the thinking processes of the analyst and need never be declared to the
organisation itself. However, if the ‘analyst group’ includes members of the organisation (important
as a means of capturing domain knowledge w ithin the group) this observation still applies.

Since there is one organisation the development of a single model helps in both the assembly of the
‘audit trail’ and in the processes of communication within the group. This is the same problem
identified in the previous chapter when the concern was for a description of the ‘system served’.
Here we are looking for a ‘standard’ to compare against the current activ ities of the organisation.

This ‘standard’ is called a Consensus Primary Task Model (CPTM), where the consensus is that of
the analyst group (not the organisation) and represents a description of:

What we are taking the organisation business processes to be

Note: This may be what we are taking them to be now (if we are doing an audit of the current situation),
or what we are taking them to be in the future if we are doing a fundamental review , as in a BPR study.

Using the above notion we can summarise the top-down approach to BPR as the follow ing nine
stages:

(1) Explore potential future role definitions through an analysis of relevant managerial perceptions.
(2) Construct a consensus primary task model for each potential future (or a combination).
(3) Compare model activities for all models against current processes.
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(4) Decide which activities could lead to major performance improvements irrespective of the
model from which they are derived.

(5) Define options for change.
(6) Define priorities for change.
(7) Assess information implications of changes
(8) Identify IT opportunities
(9) Select options for change on the basis of cost versus benefit. (Here cost is not only financial;

social cost must also be included.)

The above approach is based upon a unique description of what the organisation is taken to do to
achieve some ‘seen-to-be-desirable’ future. Thus the options for change which emerge at stage 5 are
truly relevant to the particular organisation. Also, they can be defended on the basis of the audit trail
that this approach provides. A further example of this process is given in Chapter Seven using a
particular method of derivation for the CPTM. The project to be described is one that is underway
at the time of writing and is being undertaken within the Met. Office.
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Chapter Three outlined a problem facing an analyst who is trying to derive a single model to
represent the ‘system served’. It was in the cases where the concern was for a service system of some
kind that this problem was first encountered. However, once a defensible mechanism was derived
for model combination, the use of a single, representative model as the basis of analysis, has become
a powerful and efficient means of tackling a w ide range of problem situations. The discussion of
BPR in Chapter Four leads to the same requirement.

This single model is known as the Consensus Primary Task Model (CPTM). The choice of this
label has, unfortunately, been the cause of much misinterpretation. It has been argued that consensus
leads to a bland, unimaginative description of an organisation and that it is the radical, imaginative
thoughts that people have that need to be captured. This kind of criticism is based upon the
assumption that the consensus is related to the people w ithin the particular organisation. This is
not the case. The consensus is w ithin the problem-solving group. It is an assumption about what the
group take the organisation unit to be doing. This may or may not involve organisation-based
personnel en route to the derivation of the CPTM but the CPTM itself is:

The consensus of the problem-solving group that this is what they are taking the organisation unit to be doing
(now and/or in the future).

The CPTM has turned out to be a major development in the analysis of organisation-based
problems. It represents a unique statement of the set of activ ities taken to represent the particular
organisation unit of concern. Its importance is in the fact that it can provide the starting point for
a whole range of investigations. Some of these were identified in the Preamble. For example,
information requirements analysis is seeking to identify the information needed by an organisation,
or part of an organisation, and hence a statement of what the information is to support, by way of
the activities undertaken, is an essential part of the analysis. The CPTM gives an answ er which is
independent of who does the activ ities. It therefore provides a robust set of requirements indepen-
dent of organisation structure (or restructuring). Because of this organisational structure indepen-
dence, it is also a powerful tool in the process of organisational restructuring or organisational
design.

As a statement of what the organisation unit is taken to do, it is a powerful and defensible basis for
strategic reviews or BPR as discussed in Chapter Four.

Chapter Five

The Consensus Primary Task Model

INTRODUCTION



The concept of a CPTM has been in existence for around 18 years and during that time I have been
conscious of the need to explore variety in the methods of construction in order to cope w ith the
variety of situations to which it can be applied.

So far, four methods have been developed and used. They are described under the follow ing
headings:

A Mission-statement based
B W-decomposition
C Wider system extraction
D Enterprise Model assembly

A: Mission-statement Based

This is the most defensible method and the simplest to use. However, it is also the least likely to be
adopted.

Organisations frequently derive mission statements but they tend to be woolly, imprecise and all-
embracing. It is almost inevitable that the mission statement w ill be broad-based and imprecise since
the statement has been agreed by a group of Managers/Directors each with their own interpreta-
tions of organisation purpose. Hence the words chosen must have been capable of satisfying their
multiple perceptions. It is also usually the case that there is little commitment to them. They are
usually issued to all employees who no doubt stick them on the wall/notice boards/filing cabinets,
etc., where they are ignored while everyone gets on with doing their job.

This is the worst scenario. If the mission statement is well formed and really concentrates on the
specific vision of the organisation, or organisation unit, then it can be translated into the structure of
a RD and modelled in the usual way to create the CPTM.

B : W-Decomposition

This is the most complex and difficult method and starts w ith an identification of the range of Ws
appropriate to the particular population associated w ith the investigation. Individual primary-task
models are constructed for each W and these models are then combined into a single model using a
neutral (non-contentious) model as the starting point. The process is described and illustrated later.

C : Wider-System E xtraction

Although its significance was not appreciated at the time, an alternative way of constructing a
CPTM has been used in several projects, dating back to 1976. Essentially it relies on two assump-
tions:

(a) A wider system, mission statements, job specification etc., relevant to (but w ider in scope than)
the role being explored can be defined and taken as given.

model developed from (a) above.

The activ ities w ithin the boundary, eventually developed as a result of exploring acceptability as in
(b), is then taken to be the CPTM.
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D : E nterprise Model Assembly

At a very high level of generality any enterprise can be described in terms of four types of system.
Thus a CPTM, which is an intellectual construct capable of representing any enterprise, can
similarly be described in terms of four types of system. This means that a CPTM can be assembled
from individual models representing the four types.

It is argued that in a model of any enterprise there w ill be a set of activities which represent its
core purpose, i.e. its transformation process (T). There w ill be other activ ities (different in kind)
which facilitate, or support, this process (S). Since the enterprise is bounded by some organisation
boundary, other activ ities must exist which link its activities to its environment (L) and finally in a
managed enterprise there w ill be activities to plan, monitor and control its destiny (P,M,C). This
leads to the simple model below .

Thus, for example, if T is a transformation from a raw material to a product, S could be Research
and Development, or product development; L could be product distribution and/or market intelli-
gence gathering and P,M,C could be strategic (or production) planning, performance measurement
and company (or production) control. There is not a single answer as to what these components are
since, for the above example, T could also represent the satisfaction of a market demand. In this case
the manufacture of a product would be part of S.

However, this simple model provides a basis for assembling a number of models, into a
CPTM and, over the last few years, has turned out to be the most w idely used of the four
approaches.

Chapter Four described an approach to BPR which was a top-down approach based upon a
consideration of potential futures. In this there was a requirement to produce a ‘standard’ as a
basis for comparison and it was argued that, since there is only one organisation (organisation
unit), the approach gained credibility from having only one standard. This single standard is the
CPTM.

Chapter Three introduced the notion of conceptualising a ‘served system’ as the source of a
‘service system’. Again this requires a single answer to the question of what the analyst takes the
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served system to be. Examples of serv ice systems are information provision, training, manpower
planning, maintenance, capability and quality management, etc.

All these examples require an answer to the question ‘to support what?’ and that answer is
provided by a description of the system served, i.e. the CPTM.

A further application requiring a CPTM is when the concern is for a particular ‘how ’, as in the
structure of an organisation (organisation unit). This may be the geographical as well as the
departmental structure. Where a set of business processes are located is based upon what those
processes happen to be, and their relation to the other business processes making up the total set.

A CPTM is an ‘organisation structure-free’ description of business processes onto which can be
mapped boundaries representing actual and/or potential departmental roles and location.

This particular application is described in more detail in Chapter Nine and the application to
service systems is described in Chapters Eight and Eleven.

MISSION

As stated earlier, this is the most defensible method since the starting point for any subsequent
analysis is a definition produced by personnel w ithin the organisation itself. Because of that, it is also
the least likely to be used for the reasons given earlier in section A. It should always be examined as a
potential option since, as well as being defensible, it usually leads to a relatively simple model. This
simple model is coherent and can be readily elaborated through expansion down the systems
hierarchy.

The development of the model, once a well-structured RD is formed from the mission state-
ments, follows the rules and principles expounded in Chapter Two.

A mission statement is usually in the format of a number of bullet points and the initial task,
therefore, is to convert these into a single sentence representing the RD. Some of the bullet points
may be seen to be at a more detailed level than others and may be left for inclusion as the model is
elaborated. It is vital that they are not ignored completely since this would destroy the defensibility
that we are seeking to achieve. It is useful to illustrate this initial conversion, from a mission
statement into a RD: the process of modelling has already been covered.

The follow ing example also illustrates the degree of consideration that can go into the formula-
tion of a mission statement.

The company was TSB Homeloans and the activ ity referred to here was undertaken prior to the
launch of the company. The MD had assembled a management team of four Senior Managers and
they were setting out their view s as to how the company should be established.

The extracts are taken directly from a set of papers produced by the management team at the time
that the mission statement was being assembled. Some of the values expressed were used in the
analysis of the company organisation structure, which followed the mission statement assembly.
This is referred to again in Chapter Nine.

E xtract 1–TSB Homeloans—Mission

The Homeloans Mission Statement was derived from the management team’s perception of role, articu-
lated at a pre-launch seminar. The statement was constructed from an understanding of the Total Quality
Management principles of:

(1) Customer focus
(2) Process management
(3) Team working and
(4) Empowerment

and is as follows:
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Together finding fulfilment from providing a low-cost, quality mortgage processing services to our colleagues in the
branch network so they can deliver a quality mortgage product to their customers.

The Mission Statement was supported by a set of values expressed in high-level terms as
follows.

(1) Provide a quality service to our customer.
(2) Deliver a personal service w ithin the context of team working.
(3) Encourage staf f to reach their full potential.
(4) Seek out ways of doing what we do better.
(5) Fulfil our responsibility to the local community.

Each of the value statements was supported by a process statement which in turn led to the
introduction of a management system, i.e.

Value 1—Provide a quality service to our customer by:
(a) researching our customer needs
(b) keeping abreast of developments in the business and the marketplace
(c) agreeing service levels and performance standards
(d) establishing effective measuring and monitoring systems
(e) always exceeding expectations

Value 2—Deliver a personal service within the contest of team working by:
(a) accepting personal responsibility and accountability
(b) encouraging teams and individuals to support each other
(c) setting and communicating common goals
(d) encouraging the involvement of all staff in the development of the company
(e) creating healthy inter-team competition

Value 3—Encourage staf f to reach their full potential by:
(a) providing career progression opportunities
(b) making available first-class training facilities
(c) rewarding staf f for achievement
(d) valuing the courage of those who continually challenge assumptions

Value 4—Seek out ways of doing what we do better by:
(a) establishing a ‘no-blame’ culture
(b) encouraging and acting on suggestions from staff
(c) rewarding staf f for initiative and creativity
(d) maintaining an ‘open’ communication system
(e) supporting ‘champions’
(f ) learning from our own and each others’ mistakes
(g) declaring that there are no ‘no-go’ areas
(h) celebrating our success

Value 5—Fulfil our responsibilities to the local community by:
(a) attracting recruits from all sectors of the community
(b) providing employment opportunities for disadvantaged members of the community
(c) supporting and participating in local community activities
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A number of these values tend to define a ‘utopian’ culture but nevertheless they were explicit, they
drove the analysis of organisation structure and they led to a useable mission statement. As a result of
internal debate among the senior managers, the follow ing mission statement emerged:

E xtract 2—Mission

To be the Branch Banking Division’s centre of excellence for mortgage processing, delivering a sustained low-cost
quality service to the retail network, thus complementing and supporting the profitable growth of TSB’s Mortgage
portfolio.

The phase ‘centre of excellence’ was not defined and two RDS were derived to interpret this while
revisiting some of the value statements that had given rise to it.

During discussions w ith the management team about the mission statement, it was argued that
the values surrounding ‘excellence’ were not absolute and that its achievement would not be
unconstrained. Thus, others providing similar services would have to be recognised, i.e. competi-
tion and constraints would need to be specified related to the w ider company, i.e. policy and the
particular environment in which it was operating, i.e. legal.

The first RD definition that was produced was:

A TSB-owned sy stem operated within legal and policy constraints, by appropriately skilled staf f and suitable
technological resources, which seeks to be a market leader in the provision of quality financial services to support
the needs of the home-buying public in ways which satisfy customers’ requirements for convenience and reassurance
while being cost-effective in relation to the competition, achieving long-term profit in line with the banks’ strategic
requirements and ensuring staf f motivation through the achievement of their potential.

The model corresponding to this is reproduced in Figure 5.1.
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It was argued that the activ ities in the model that resulted from this RD had not captured the
essence of the phrase and also it contained activ ities outside the scope of ‘Homeloans’ (such as
‘Decide what services to provide’). It was also recognised that money was likely to be a significant
constraint and a second RD was produced which included reference to finance.

The second RD included the term ‘centre of excellence’ but it was removed from being the basic
purpose (i.e. the T of CATWOE) as implied by the mission statement and introduced as part of the
W. This RD was:

A TSB-owned sy stem, operated by TSB Homeloans, to complement and support the profitable growth of the BBD
Mortgage portfolio by developing a low-cost quality service to the branch network through the development and
maintenance of a centre of excellence in mortgage administration, while recognising and responding to the services
provided by completion and the constraints arising from legal financial and policy considerations.

(Note: ‘Centre of excellence in mortgage administration’ is taken to be achieved through the adoption
of ‘best practice’ in relation to the service offered and delivered.)

Although ‘best-practice’ now requires definition, the model can cope with the derivation of its
definitions. This was much more acceptable as the meaning of ‘centre of excellence’ would be
the outcome of an adaptive process rather than a one-of f definition. The model is reproduced as
Figure 5.2.

It was decided that before the model was accepted, the activity ‘Provide services’ required
some elaboration to make it specific to TSB Homeloans and so the final model used is that given
in Figure 5.3.

At the other end of the spectrum, the follow ing mission statement (an actual example) is totally
non-specific:

To become recognised as the UK’s leading authority on the application of technology for business advantage.

Apart from the generality of this statement, the emphasis (the major verb) is ‘To become
recognised’. Thus the major activities would be associated with the promotion of their capability.
There is nothing in the statement to do with generating this capability by actually doing anything.
They could become the leading authority on the application of technology by researching what
every other organisation does.

To summarise: use a mission-statement as the source of a CPTM if it is sufficiently specific to lead
to a model relevant to the particular organisation. Such a model w ill be defensible since the mission
statement is generated by someone other than the analyst. Finally, the model w ill be relatively
simple (e.g. Figure 5.3) and, as the basis for further elaboration, it w ill ensure coherence as the level
of detail increases.

The example of ‘a prison’ as the organisation unit of concern has already been used to illustrate
some of the underlying difficulties associated w ith organisational analysis. The example arose from
an actual project and it happened to be the source of the W-decomposition approach to CPTM
formulation.

In 1983 we were asked to undertake a project for the Prison Department of the Home Office in
the UK. The project may be summarised as follows:

The concern: Do we get value for money from our prison service?
The expectation: Information systems to answ er this question on a continual basis.
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Our problem: Cost can be accurately evaluated and ‘value’ requires an answer to the question:
What is a prison for?

The prison service consists of a variety of establishments, each operating a regime determined by
the particular governor. Discussions w ith a number of governors and other prison officials indicated
a variety of answers to the above question. The ‘hardliners’ believed that the inmates were there
to settle a debt to society, while the more liberal-minded saw it as a process of education and
rehabilitation.

The situation is complicated by the fact that no one individual is ever 100% committed to a single
perception. Thus the ‘punishment’-oriented governor operates educational processes while the
‘education’-oriented governor operates punishment routines. Hence each individual has a spectrum
of perceptions related to the situation with which they are concerned. This rather extreme example
illustrates the added complexity arising from a consideration of multiple perceptions and it is this
feature which makes each situation unique because its effect is determined by the particular group of
managers/individuals concerned.

As a general rule, the problem of developing a single concept for a company while recognising
the multiple perception spectra of the managers concerned requires three stages:

(1) Decomposition of the spectra by assuming that specific perceptions can be isolated and incor-
porated into root definitions of HAS.

(2) Logical modelling of the HAS.
(3) Recomposition of the perceptions through a process of accommodation resulting in a single

HAS model, know n as a consensus primary task model.

These stages are illustrated by Figure 5.4.
In the top-left of Figure 5.4. three managers are shown with particular orientations tow ards

various parts of the spectrum of Weltanschauung. Here the legitimate range is from W1 . . . Wn
(where W1 could be an orientation towards punishment and Wn could be an orientation tow ards
rehabilitation). The decomposition stage is concerned with picking parts of the range (believed to
correspond to distinct and significant Ws) and with developing RDs corresponding to these chosen
Ws. In practice there may be any number of RDs, twelve being a usual upper limit, but only three
are shown here for convenience.

Essentially the analyst is choosing to view the mission of the organisation in a particular way (as a
human activity system) and, on the basis of a carefully produced RD, derives a logical model of
what the system would have to do to be the one so defined. A second definition, based upon another
perception, can be taken and modelled as a logical construct, and so on, as described in Chapter
Two.

The second stage is concerned w ith the development of the conceptual models from the R Ds  and
the selection of activ ities from these models which are desirable in some way. Desirability may be
expressed in terms of feasibility or of necessity but it is defined and the choices are made in
association with the group of managers to whom the range of Ws is relevant (in this case A1, A2

and A3). Stage 2 in Figure 5.4 illustrates the derivation of a CPTM by a route which seeks to obtain
coherence in the resultant model.

This process results in the mapping illustrated as stage 3 in Figure 5.4. The neutral primary task
system represents that set of activities that the organisation must do to be that kind of organisation
(i.e. a prison, to be a prison, must receive prisoners, store them for particular periods of time and
release them). The larger shaded area represents the set of activities taken to be the single concept for
the organisation (the CPTM) achieved through the accommodation (of Ws) process described
above.

The process illustrated requires a number of assumptions to be made and it is worth examining
each stage in more detail.
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The various perceptions (Ws) used at the start of the process are those that are taken to be
legitimate for the particular company or organisation as derived from discussions w ith the particular
group of managers who the analyst takes as appropriate to the situation. While interview ing
managers I try to be sensitive to illustrations of these Ws. For example, it is often the case that,
as well as answ ering specific questions, the managers w ill volunteer information. Phrases such as
‘I think you will find the follow ing document(s) of interest’ or ‘By the way you will need to
know ....’, are examples of the introduction of such information. These are indicators that the
manager finds them of interest or important. The question can then be asked ‘what W must be
implied by such an emphasis?’ and answ ered by the analyst.

Significantly different Ws (but legitimate in the context described above) can then be chosen as
the source of RDs of primary task systems. In the project for the prison service mentioned above the
follow ing perceptions were taken as relevant and legitimate for the range of UK prisons considered.
In fact about eight definitions were used; these three are used for illustration:

f A system for the control of interaction between offenders and the community.
f A system to instil society’s norms and values.
f A system to retain offenders

It is the case that the models derived from these definitions would contain different activities.
Thus, while accepting that a complex changing mixture of perceptions can be simplified into a
number of single perceptions the analyst now faces the difficulty of how to reduce these multiple

W -Decomposition 83

STAGE 1
W1 WmWn

W1 WmWn

W1 WmWn

A1

A2

A3

STAGE 2

via

S1
S2

S3

RD3

RD2

RD1

�Consensus�
primary task
model

Tentative primary
task model

RD (derived)
Iteration

cf. Test
model

100% Consensus

Consensus by
accommodation

�Consensus�
primary task
system

(local consensus)

Neutral
primary task
system

(global consensus)

RD1 1 1(S ) = W (100%)

RD2 2 m(S ) = W (100%)

RD3 3 n(S ) = W (100%)
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models to a single model. The procedure described earlier for achieving this consolidation of models
is based on the follow ing assumptions.

The first assumption is that, no matter what kind of organisation is being considered, there w ill be
a description of it that w ill achieve global consensus, i.e. a neutral or non-contentious primary task
description. So for a prison, a neutral primary task description would be a sy stem for the receipt,
storage, and release of prisoners. Thus no matter if some governors believe that a prison is essentially
about rehabilitation, and some believe that a prison is essentially about punishment they would
agree that for a prison to be a prison it must, at least, take in prisoners, retain them for various
periods and then release them. Similarly , for a refrigerator manufacturer to be such a company it
must, at least, assemble components into finished refrigerators; an insurance company must provide
financial guarantees in respect of certain defined happenings in return for regular payments, etc.

These definitions represent brief descriptions of the basic operators of the organisation under
review , and hence the models derived from them are sparse representations of the activ ities under-
taken by the organisations.

The second assumption is that less sparse models can be obtained in a way that is defensible
through the addition of individual activities about which there is local consensus over their de-
sirability. Diagram 1 illustrates this idea.

The black central system (Sn) represents the ‘neutral’ primary task system, i.e. that set of activities
that the particular organisation must do to be that kind of organisation. Systems S1, S2, S3 . . .
represent those systems corresponding to the range of ‘legitimate’ perceptions as defined earlier
(potential descriptions of the primary task of the organisation in that the system boundaries could
map onto the organisation boundary). Given this restriction on choice of RD, it is to be expected
that the set of activ ities w ithin Sn w ill be common to S1, S2, S3, etc, and can be taken to be part of
the final primary task model.

Given the above two assumptions the procedure to be followed is in two stages. Each activity in
systems S1, S2, S3. . . (except those in Sn) are questioned to determine their desirability. Desirability
is determined in discussion with the group of managers or others who the analyst judges to be the
group most concerned with the output of the particular analysis being undertaken.

Those activities about which there is local consensus over desirability are added to those contained
in Sn to form a ‘tentative’ primary task model. For those activ ities about which there is partial
(rather than 100%) local consensus over desirability the analyst must use judgement on their re-
tention or rejection. My criterion for retention is based on the resultant coherence of the model. If
the activity is necessary (in a logical sense) in order to make the resultant model coherent then the
activity is included, otherw ise not. An iterative procedure is used to explore coherence, illustrated
by Diagram 2.

Here it is shown that the selection of ‘desirable’ activities from three models CM1, CM2, CM3 . . .
leads to the tentative primary task model which at this stage may be no more than an aggregate.
Given the logical linking of RD and conceptual model (CM) it should be possible to reverse the
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process and derive an RD from the tentative primary task model. This is a difficult step and so a
‘test’ model is derived from the RD so formed. It is know n that this is a coherent model and hence it
can be used to compare against the tentative primary task model derived and so on. The iteration is
continued until the test model is derived which is an acceptable version of the tentative primary task
model in that it covers the scope of the activities and is also coherent.

During this process it may have been necessary to add activities to the tentative primary task
model (i.e. those about which there is no 100% consensus) but also it may have been necessary to
add others. For example, activ ities from CM1 and CM2 could in fact be conflicting if RD1, and
R D2 represent conflicting perceptions. In this case an activity needs to be added which is concerned
with resolving the conflict.

By adopting the above procedure any number of initial models CM1 . . . CMn can be reduced to a
single model which, through the interaction with the relevant managers, can be taken to be a
defensible ‘consensus’ primary task model relevant to the particular organisation in its particular
social context. The boundary of this model is represented by the shaded area in Diagram 1.

The putting together of these stages results in the total process of deriving a primary task model
illustrated by Figure 5.4. Since such a model is based upon an analysis of multiple perceptions (or
Ws) it represents a taken-to-be or ‘constructed reality’. It is similar to the ‘selected target system’
which is used as the initial stage in a conventional socio-technical systems approach (STS). The
essential difference is that w ithin STS, the target system is assumed to exist (i.e. to be reality).

To illustrate this process of construction let us return to the project that gave rise to it, i.e. the
prison service. The full project w ill not be described but three of the systems will be used as an
example. These are the three that correspond to the systems identified previously, i.e.

f A system for the control of interaction between offenders and the community
f A system to instil society’s norms and values
f A system to retain offenders

These are not RDs but are merely labels to define the W-orientations.
The third system is taken to be a description of a non-contentious view and it was argued that for

a prison to be a prison it must retain offenders. All prisons do this; the essential difference betw een a
maximum-security prison and an open prison is the degree of security in the retention. In con-
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structing a RD it is recognised that the retention is temporary. For this particular system the RD is
as follows:

A sy stem to retain offenders temporarily in appropriate secure surroundings in accordance with sentences defined by
the courts while providing necessary life support and reacting to the requirements of parole and Home Office policy .

The CATWOE analysis is as follows:

C—offenders (more likely to be victims than beneficiaries)
A —not specified
T—to retain temporarily

W —it is possible to retain offenders in appropriate secure surroundings
O—not specified
E—requirements of parole and Home Office policy

There are some elements missing and this is deliberate. Since we are going to assemble all the
system models (in this example, three) into a single model, it is not valuable or useful to specify all
elements in every RD. Their inclusion requires activities in the conceptual model to recognise the
words used to describe the elements and, hence, if the same words are used in each RD the resultant
activities w ill be replicated. The CPTM still represents the minimum necessary activities and there-
fore the replication would have to be removed. It is more useful not to replicate the CATWOE
elements in the first place.

The conceptual model derived from the above RD is given in Figure 5.5.
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The second system that was developed was based upon the rehabilitation-oriented W. Its RD
was:

A sy stem to instil society ’s norms and values, through appropriate counselling, by example and other activities while
fitting the offender for a specific role in employment, during the temporary retention period within the establishment
so that, on release, the offender can be rehabilitated into society .

Here the CATWOE analysis is:

C—not specified (though offender is implied)
A —not specified
T—to instil society’s norms and values
W —appropriate counselling, by example and other activities w ill instil society’s norms and values
O—not specified
E—not specified

Again, since we know that the models are to be assembled into a single model, it is simpler to
build this model directly onto the neutral model (Figure 5.5) than to construct the model from this
RD independently and then do the assembly. We know that the activities of particular relevance in
the neutral model are those to do with ‘R eceive offenders’, ‘Locate offenders in appropriate secure
surrounding’ and ‘Release offenders’. This is because these activ ities define ‘the temporary retention
period within the establishment’ contained within this new RD. Other activities w ithin the new
model may have other dependencies that need to be recognised but these should become apparent as
the model is developed. Since the system constraints (E) were included in the neutral model, these
constraints must be extended to the additional activ ities.

Figure 5.6 illustrates the combined model resulting from the two RDs. The activities w ithin the
boundary represent those derived from the above RD (rehabilitation-oriented) in addition to those
related to ‘temporary retention’.

An additional dependence was regarded as necessary and that was betw een the activ ity ‘Assemble
counselling and skill enhancing activ ities’ and the activity ‘Determine security requirements’ since
the former would be determined by how available the offender might be. The constraints in the
neutral model are extended to the new activities by making each of the additional control activities
dependent upon the activity ‘Notify controllers’.

The same considerations apply to the third system. Here the RD is:

An Establishment-owned sy stem, operated by prison officers, to control the interaction between offenders and
the community , while retained in secure surroundings, by overseeing permitted contact, both inside and external
to the Establishment and acting accordingly .

The CATWOE analysis is:

C—offenders and the community
A —prison officers
T—to control interaction
W —overseeing permitted contact and acting accordingly w ill control interaction
O—an Establishment
E—not specified

The elements of CATWOE in this RD now include those elements excluded previously. It
has been necessary to include (c) again since the transformation refers to ‘control of interaction’,
thus there must be at least two customers and the community was not specified previously. The
Actors w ill do all the activities in the assembled model and the ow ner w ill have a concern for the
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total performance. The complete assembled model from the three RD’s is given in Figure 5.7.
Again the boundary represents the additional activ ities from the above RD.

The constraints have again been extended by making the additional control activities dependent
upon the activ ity ‘Notify controllers’.

In this particular example the iteration described by Diagram 2 has not been carried out. This is
because we don’t have access to the relevant population of managers and hence the three complete
models have been assembled into the total model of Figure 5.7. This is frequently the quickest route
if access to the relevant managers is limited. The procedure then is to decompose the final model
into its subsystems and then to question the desirability or otherw ise of the subsystems rather than
the activities. This way, model coherence is maintained. Figure 5.8 represents the total model
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Figure 5.7 The assembled model relevant to a prison

Figure 5.8 Subsy stem decomposition



decomposed into six subsystems. Remember that a subsystem requires at least one control activity
for the set of activities to be a subsystem (see discussion of the FSM in Chapter Two).

The removal and/or addition of a subsystem does not destroy coherence whereas removal of
individual activ ities could. Conflicting activities could only appear w ithin a subsystem if there is also
an activity to resolve the conflict. Thus if a subsystem structure can be maintained, the model w ill
remain coherent.

The resultant set of subsystems (in this case that illustrated by Figure 5.8) becomes the CPTM.
This method relies on the ability easily to form a non-contentious primary-task model since all

the other models are assembled around it. It also relies on the ability to interact w ith the managers in
an organisation that make up the population of interest. The discussion about activ ity and/or
subsystem desirability is not carried out in the language of the models but in domain language.
For this reason it is useful for a member of the organisation to be part of the analyst group.

The impact of such discussions should not be distortion of the model to try to make it fit reality.
We are deriving a concept to map onto, or question, reality and hence it is important that the model
remains coherent. All we are trying to ensure is that the scope of our concept allows us to question
the existing reality or the desirability of some potential future. This is what is required if we are
using the CPTM as part of a strategic review . It is representing the scope of some potential future
that is important if we are deriving the concept of a ‘system served’ to act as the source of a service
system.

The next chapter examines the w ider-system extraction method of deriving a CPTM and
Chapter Seven deals w ith the most frequently used method based upon the ‘enterprise model’
assembly.
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The use of this approach to the construction of a CPTM relies on being able to define and construct
a defensible wider system. Once this has been achieved the mechanism chosen for extracting the
system of interest must also be defensible.

Once again a desirable starting point for the w ider-system development is an existing mission
statement. If this is not available, a definition of purpose, which is non-contentious, is a usable
alternative. If neither of these is available then this method of constructing a CPTM may be
infeasible and one of the alternative approaches w ill need to be adopted.

In the next chapter a project is described in which the terms of reference were specifically to do a
‘marketing audit’. It was agreed, at the start, that marketing represented an interface between the
company and its environment (specifically, this was the community since the company was a
theatre). Hence ‘marketing’ could not be isolated and would have to be view ed as an integral
part of the total theatre activity .

The approach to devising this total theatre model (i.e. the w ider system) used the ‘enterprise
model assembly’ method and will be described in more detail in Chapter Seven. However, having
produced a description of the total set of activ ities it was necessary to decide which could constitute
a ‘standard’ for marketing. This ‘standard’ would then be used to question what was currently done,
how it was done and what was missing, i.e. to carry out an explicit audit by having the ‘standard’ as
the basis.

Thus given the total set of activities, those that could be said to operate at the interface betw een
the planning and operational aspects of the theatre and the community represented the definition of
‘marketing’.

These activities were identified in consultation with the chief executive and hence agreement to
both the mechanism of extracting the relevant activities and the activities themselves was achieved
through involvement. The chief executive understood the concepts being used and was a member
of the problem-solving group. This involvement provided the required defensibility and, hence, the
‘standard’ that was used as the basis for the audit was accepted without further question.

The above example represents a combination of two approaches to CPTM construction. The
‘enterprise model’ was used to extract the system of interest. The use of the ‘enterprise model’ w ill
be further discussed in the next chapter.

To further illustrate the ‘w ider-system extraction approach’, three examples w ill be taken related
to very different organisations.

Chapter 6

CPTM � Formulation Using
Wider- system Extraction

INTRODUCTION



Within the Engineering and Technical Centre (ETC) of a company in the petrochemical industry
the use of personal computers (PCs) had proliferated to the extent that each engineer had his own.
This was used to produce, analyse and store data, which effectively became ‘owned’ by the indi-
vidual engineer. It was the case, however, that the data was not the personal property of the
originator; it belonged to the organisation and was shared by others. The individual ownership
of data produced particular structures and interpretations of it, which led to inconsistencies and
misuse when the data was shared. The company believed that a change in attitude was required
which would result in a shift from individual to corporate ownership. Their response was to make a
structural alteration and appoint a ‘data administrator’. The intention was that the appointment of a
central responsibility for data would bring about the desired change. The big question, of course,
was ‘what could the role and responsibility of this data administrator be?’ w ithin the current
situation in the company. It is current philosophy in many organisations, as it was here, that
‘each manager should have a PC on his/her desk’ and if that is the case then this problem of
individual data ownership is one that must be faced generally. In order to answ er the question
posed above we had to decide how to think about it.

Within this situation, the role of data administrator could be taken to lie somewhere on a
spectrum which extended from a mere storekeeper (w ith responsibility for the capture, storage
and availability of data) to the other extreme of ‘information manager’ (w ith a responsibility for the
planning, progress, maintenance and control of an information network).

The latter role could be taken to represent the w ider system and somewhere betw een this and the
‘storekeeper’ role would be the role of data manager.

This particular incumbent of the role had been in post for about 18 months and had attempted to
do what he felt was necessary. On the basis of this experience he was dissatisfied w ith what he was
trying to do and so was the Head of ETC, hence the project.

Myself, the incumbent and two members of the MSc course at the University of Lancaster
formed the problem-solving group and the first task was to make the incumbent of the data
manager role conversant w ith the concepts and approach that we were going to adopt. It was
felt, particularly in this project, that the involvement of the data manager would lead not only to the
defensibility that we were seeking but also to commitment to the role definition that would emerge.

Together we developed a RD and conceptual model to represent the w ider system, i.e. the role of
information manager. A simplified version of this appears as Figure 6.1.

In order to satisfy ourselves as to its scope and legitimacy, the data manager mapped onto it the
tasks that he had been trying to do for the previous 18 months. The resultant mapping is illustrated
in Figure 6.2. The boundary crosses some activities, as he argued that he was only partially attempt-
ing to do them. Also he was attempting to do too much.

However, the mapping achieved what we required. The activities w ithin the model were
legitimate (since he was already trying to do most of them) and the scope was adequate (since he
introduced no new activities and what was there was greater than the role he could reasonably
be expected to achieve).

The procedure to identify the activities appropriate to the role of data manager was to map
various role boundaries and explore the feasibility of the set of activities as a job specification. The
first part of the feasibility assessment was to define the skills required of each activity and to relate
these to the current skills of the incumbent data manager, together w ith his career-development
intentions. The second part of the assessment was to explore the implied responsibility associated
with the set of activities and the degree of authority that was culturally feasible for this role w ithin
ETC.

Each boundary, which was drawn on the model, represented a reduction in the area of respon-
sibility . The set of activities w ithin the boundary could be seen as a reduced job specification and the
interactions between these activ ities and those outside the boundary represented the communication
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processes and procedures that would need to exist to link the data administrator w ith those other
managers who were undertaking these external activities (if, in fact, they were undertaken). A
particular boundary was derived using this procedure and this is illustrated in Figure 6.3.

Having defined the activities w ithin the role of data administrator it became important to turn
attention to those activities outside the boundary. It was necessary to identify the existence or
otherw ise of those activities on which the role depended since, if they were not in existence, it
would become difficult to undertake relevant activities w ithin the role. The nature of the depen-
dency also needs to be examined. If the dependency is of the nature of information then the source
of the information must be identified and ways must be discussed of ensuring that it could be
provided. If the dependency is of the nature of a material flow then the absence of such material
would represent a constraint on subsequent operations.

In this project the dependencies were of the nature of information and that which was imme-
diately available was specified. The inability to obtain information from activities that did not yet
exist obviously reduced the effectiveness of the activities requiring such information. The identi-
fication of these activ ities represented the source of recommendations for the future adaptation of
the information management role in total.

the level of primary and secondary education. At the academic level a national curriculum was
being imposed and the local management of schools was being encouraged. The impact of both of
these changes was to move the responsibility for education and its management away from the local
education authorities to the school and its governing body. Activities such as hiring and firing of
teaching staff, the employment of services (such as catering and cleaning) and the detailed definition
of school activ ities (w ithin the constraints of the national curriculum) became the responsibility of
the governing body and senior school staff. However, the precise definition of the responsibility of
the governing body was not clear. The local authority still retain some responsibility (for example,
the maintenance of buildings and the allocation of government finances), but precisely where their

In my role of chairman of such a governing body I decided to use systems ideas to attempt to
define the actual responsibilities of the governing body, vis -

management activities that would produce maximum benefit to the school. If we could do this
properly then we could be forw ard-looking and proactive in our role rather than reacting to issues
as they arose, which tended to be the modus operandi of the governing body. In order to define the
management activ ities that we should be involved in it seemed useful to undertake a systems analysis
relevant to the exploration of our role.

Figure 6.4 attempts to illustrate a view of the school as a particular kind of transformation process
together w ith those organisational entities w ith which it interacts. Children are seen to enter the
school, some with enquiring minds, others less so. They are transformed into enlightened children
though some may see less light than others. However, we will concentrate on the intended trans-
formation. The other organisational entities are shown as elements of the school environment and in
order to relate them to the school there needs to be a set of liaison and management activities as
illustrated in Figure 6.5.

These activities w ill be those required to do the follow ing:

that appropriate to the particular school.
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At the time of this project the education scene in the UK was changing very rapidly, particularly at

responsibility ends and where that of the governing body begins was problematical.

-v is the other interested parties. Since I

be in the role of problem owner, it seemed important to me to ensure that we undertook those

(a) To translate general government policy in relation to education and school management into

was in the multiple role of client and problem solver and, taking the governing body as a whole to
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Figure 6.4 The school seen as a transformation process and the relevant elements of its environment

Figure 6.5 A linking process between the school and the environmental elements (op. req. � operational requirements)



(b) To process the relationship w ith the local education authority (LEA) in terms of information
transfer, financial management, and those school services which were to be available centrally.

(c) To process information related to other schools and families.
(d) To process information and the additional finances, contracts, etc., w ith other bodies such as

PTA and those services not centrally provided.
(e) To manage the provision of resources to the school, to be responsible for the development and

management of the school’s strategy and to provide performance and other information as
required.

This is in effect, a rich picture of the situation although the inclusion of the ‘liaison and management’
activities is partly conceptual. These liaison and management activities w ill not represent the area of
responsibility of the governing body since the school and the LEA will also have some involvement.

Figure 6.6 illustrates this situation by mapping the organisational boundaries of the LEA and the
school. Given that there is no other organisation involved, it must be the case, that what is left can
only be the responsibility of the governing body. The questions that we are seeking to answer are,
where do these boundaries lie? What is this remaining responsibility?

To investigate these questions a system relevant to these liaison management activities was
derived. The RD that was taken is as follows:

An LEA and community -owned sy stem for the translation of government education policy into a formal secondary
education process that meets the needs of the local community , while recognising financial, LEA and local constraints
and the needs of the premises in which it takes place.

The conceptual model is illustrated in Figure 6.7. This model served two purposes. First, it
enabled us to identify the expertise required to be able to undertake the activities. This is illustrated
by the boundaries mapped onto the conceptual model in Figure 6.8.
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The mapping of Figure 6.8 shows a requirement for six different kinds of expertise:

(1) Education and teaching skills
(2) Financial management ability
(3) Promotional expertise (i.e. advertising etc.)
(4) Buildings and ground maintenance
(5) Contracting and job definition ability
(6) Performance, assessment and reporting skills
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Figure 6.8 Expertise boundaries



organisation affiliations and their general popularity w ith parents and staff. This could no longer be
the case if the governing body was to be an effective management unit requiring the above range of
expertise. It is necessary to ensure that this expertise is available through the elected members.

The second use of this model was to identify the role of the governing body, which was the
original intention. The organisation mapping of Figure 6.9 illustrates the LEA and school respon-
sibilities. What is clear from this mapping is that whereas some activ ities are wholly contained
within these boundaries a large number are shared betw een organisations. The argument is that
what is contained within these boundaries is the responsibility of the relevant organisation and what
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Figure 6.9 Organisational mapping

Traditionally members of governing bodies have been elected on the basis of their political and



is outside these boundaries is the responsibility of the governing body. Apart from the activities,
associated w ith performance monitoring, control, and reporting, all the other activities are shared
with either the LEA or the school. This is to be expected since, as illustrated by Figure 6.6, the role is
essentially one of liaison.

Given the expertise requirements, as illustrated by Figure 6.8 a number of suborganisation units
was suggested as a way of structuring the governing body. The governing body as a whole must be
responsible for the total task but these subunits could usefully be seen as advisory bodies to the main
body, each with their ow n particular expertise. Four such units (i.e. subcommittees) were defined
on the basis of the mappings in Figures 6.8 and 6.9. Their responsibilities were as follows:

f E ducati o n and p ro mo t i o n al s ubco mmi tt e e :
To liaise w ith the school in order to
(a) ensure a common understanding of government and LEA educational policy
(b) derive plans for the schools’ curricular and non-curricular development
(c) define staf f and other resource needs
(d) promote the school and its activ ities

f B u i l di ng s a nd c o nt rac t s s ubc o mmi t t e e :
To liaise w ith the LEA and other service-providing bodies in order to
(a) ensure that the premises meet the required standards from aesthetic, utilitarian, and health

and safety viewpoints
(b) ensure that these support services (meals, grounds, etc.) are provided in such a way that they

are both appropriate and satisfactory
f F inancial manag ement s ubcommittee:

To liaise w ith the LEA and other fund-generating bodies in order to
(a) negotiate the allocation of responsibilities for financial control w ith respect to the school
(b) define criteria for the allocation of funds
(c) maintain an updated account of funds available and potential sources

f P e rf o rmance and re p o rti ng s ubco mmi tte e :
To liaise w ith the other subcommittees in order to
(a) ensure that performance is consistent w ith overall aims
(b) identify problems or general areas of concern which prevent individual responsibilities from

being achieved
To liaise w ith whoever is appropriate in order to
(a) define measures of performance which represent the total educational process and its man-

agement
(b) to report on performance (to the LEA, the school, the community, the governing body in

total, potential employers, etc.).

The resultant structure was implemented and worked effectively.
This project description was taken to its conclusion in order to demonstrate the interaction

betw een organisation and skill mapping. Skill mapping had been used in the previous example
but, here, it was the combination of the two that led to the system definition: the ‘liaison and
management’ activities being the w ider system.

The final project description, related to the construction of the CPTM using the ‘w ider-system
extraction’ approach, was undertaken in 1976. It is a good illustration of utilising a concept from
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another field entirely to provide the mechanism for extracting the system of interest from the wider
system.

The project is also an example in which the process of analysis (i.e. the problem solving) con-
sciously changed direction during the analysis in response to features of the situation not anticipated
at the outset.

We had originally view ed the need for the existence of the particular organisation unit as a
continual issue since the unit of interest was a management serv ices function. However, the explora-
tion of the issues turned out to be problematical given their variety and eventually it was the
structuring of the conceptual model, which was achieved through the use of a particular concept
from control engineering, that was felt to be crucial to the progress of the project. Success in the
project was assessed in two ways. First, it was seen as one way of introducing systems ideas and
methodology to the personnel w ithin the management services function of the company and,
second, in terms of the degree and quality of debate about the nature, organisation, and activ ities
of the services function itself, that it generated. Because of the first of these requirements, the project
was preceded by a seminar to introduce systems ideas and the senior personnel took part in other
seminars that were organised in parallel w ith the project. Since, through the seminars, the personnel
became familiar w ith the particular systems language used, they were also actively involved in the
analysis.

The project was undertaken for the Management Services Branch (MSB) of the South West
Region of the Central Electricity Generating Board (CEGB) and the client was the head of the
branch. We were asked to undertake a study of ‘The management requirements of the Management
Services Branch’ as a means of both developing understanding of the nature of the branch and
through which the Lancaster systems approach might be demonstrated. The phase ‘management
requirements’ was deliberately vague in order to allow considerable scope for the project and
flexibility in approach. The team responsible for the project consisted of two students from the
Master’s degree programme, a senior manager from within the Branch, and myself, as project
manager. It was recognised by the team that any discussion generated by the findings of the study
would be constrained to personnel w ithin the organisational boundary of the branch but that access
to other parts of the CEGB Headquarters and the South West Region was permissible in order to
assemble as complete a picture of the role and working of the branch as was feasible w ithin the time-
scale of the project (approximately 16 weeks). Given the nature of the ‘problem-content system’, an
issue-based analysis was initially considered appropriate and the activities in the problem-solving
system were as listed below . This effectively represented the intellectual development of the project
and it was seen to consist of two phases. This approach was agreed with the branch management at
the start of the project.

Phase I

(1) Assemble a picture of management service activity as viewed from within the branch and from
outside (i.e. by their clients).

(2) Define ‘a system’ to realise management service needs w ithin the Region.
(3) Select RDs for this system which reflect the views express in (1).
(4) Develop conceptual models from these RDs and examine the significance of any major differ-

ences which result.
(5) Decide to (a) accept a particular view ; (b) accept a modified view or (c) progress separately the

models produced in (4) to identify the implications of the differences.

Phase II

(6) By comparing the conceptual model(s) derived in (4) w ith the actual situation, identify areas in
which more detailed analysis would be beneficial. These may be in the context of defining
‘management requirements’ in specific areas as indicated in the previous phase.
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(7) Set up a seminar w ith branch managers to discuss the areas of concern resulting from the
investigation.

Activities (2) to (5) turned out to be difficult since, as already mentioned, considerable variety
was encountered while doing activ ity (1), about the purpose of the Branch. The approach which
replaced these activities was arrived at by considering the question ‘what system does the
Management Services Branch serve and hence of which is it a part?’

The system chosen was the South West Region electricity provision system of the CEGB. A
broad-level activity model was produced and those activities discarded which were seen to be
executive decision-making activities and those concerned with operations management. What
was left, it was argued, could be viewed as a management support system. The relevant system
in this case was derived by reduction from a wider system. The process of reduction was based upon
making an analogy between the CEGB electricity provision system and a general model of an
adaptive control system (Figure 6.10).

Figure 6.11 represents the translation of this adaptive control system into the structure of the
w ider CEGB system.

The RD of this w ider system was derived from the published set of objectives for the south-
western regional organisation of the CEGB, and this was argued as reasonable since the role of the
CEGB was not being questioned, only the role of the MSB within it.

Figure 6.12 represents a notional set of activities for the w ider CEGB system. Each activ ity was
examined in turn to identify whether or not it could be allocated to either the higher-level regional
control system or to the operations management system. These are shown within the shaded areas.
The remainder could be view ed as management support activities. In addition to this process of
reduction, further activities were discarded from this management support set which, w ithin this
particular situation, could not be seen as MSB activ ities.

These were, for example, activ ities concerned with the accounting and personnel functions.
Thus, by this process of reduction, a set of activities remained which could be view ed as a set

appropriate to the MSB.
However, when compared against the formal systems model, it was seen to be deficient as a

model of a HAS. It represented a set of activities, but none of these were concerned with the
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monitoring and control that was necessary if the set could also be said to be a human activ ity system.
Thus control activities were added which were appropriate to the area of decision taking repre-
sented by the boundary of the remaining support activities.

Returning to the activities of phase I, RDs were also obtained which reflected the view s of senior
managers w ithin the branch and from these RDs further activity models were derived.

Apart from providing insight into the different interpretations of the branch’s role, these models
were used to ‘validate’ the derived model described above. By comparing the models from the
manager’s RDs with the one derived by reduction, it could be established whether or not the
derived model at least contained the others. Once the derived model had been validated it could then
be used as a tool to compare against the actual branch situation to identify areas for improvement or
for more detailed investigation.

Here the word ‘validate’ is used in a particular sense. It is not validation in the sense of confirming
that the model was an adequate representation of reality but, on the basis of the mapping, it was
confirmed that the model was legitimate and of adequate scope.

Views were also sought from outside MSB, again w ith the intention of identifying possible
activities missing from the derived model. In the event this proved less valuable as a means of
validating the scope of the model but was extremely valuable in assessing the effectiveness of some
of the ‘across-boundary’ MSB activities.

Having produced broad observations from a comparison of the total MSB model w ith the actual
situation, the next stage was to concentrate on specific areas for a more detailed analysis. It was
argued that the ‘on-going’ activities could readily be seen as necessary regional management support
activities (see Figure 6.12) but that the task improvement activities represented a part of MSB role
that was needed to be seen to be effective if it was to survive. Thus effort was concentrated on this
particular area and, because the ‘management’ of the branch was crucial to effectiveness, the branch
control activities were also examined. The necessary activities for a task-oriented improvement
system and an MSB control system are given below :

(1) Establish a means for identifying areas for improvement.
(2) Ensure that skills are available to analyse and reach recommendations about improvements.
(3) Make know n the existence of this capability.
(4) Take steps to obtain improvement tasks.
(5) Allocate the tasks.
(6) Carry out the tasks.
(7) Make recommendations on improvements and how to implement them.
(8) Monitor implementation and review recommendations.
(9) Control the system to ensure that the specific tasks, their identification, and their execution are

done effectively and contribute to the improvement in performance of the region.

MSB control sy stem

(1) Decide on measures of performance and expectations relevant to each subsystem.
(2) Monitor performance of management activ ities based upon mapping the above subsystems.
(3) Identify areas for improving the management of these activ ities.
(4) Know and be competent in the application of modern management techniques and approaches

so that the management of the identified activities can be improved.
(5) Select from (4) and apply where appropriate to improve total MSB performance.

A listing of activities such as the above does not constitute a model. The connectivity must also be
included. However, the listing is given here to illustrate the nature of the activ ities being considered.
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Comparing these activities w ith the picture of the branch derived from both internal and external
sources led to the identification of areas of concern within which specific recommendations could be
made. A summary of the comparison at this level of detail together w ith generalised comments
about the activities is included to illustrate the kind of areas highlighted for debate.

Task-oriented sy stem
Activities (1), (3) and (4) were all concerned with projecting to present and potential clients the capability of
the branch as a problem-solving resource. Particularly as a result of outside questioning it appeared that
activity (3) was not well done. Activities (1) and (4) were related to the decision on where the branch effort
should be directed in seeking and obtaining problem-solving assignments. It was apparent that this decision
was not taken corporately in the light of a disciplined survey of branch capability and future desired direction.

It was suggested that a useful aid to carrying out corporate strategy evaluation of this kind was a device that
we called an ‘experience matrix’. This was a particular recommendation that emerged from the comparison
and will be discussed later.

Activity (2) suggested a need to assemble the appropriate skills once the ‘marketing’ decisions referred to
above had been taken. A particular deficiency was seen to exist in that skills were assembled more on a
technique orientation rather than on a problem-solving orientation. Activity (5) was seen to be done on a
limited scale. Because of the technique orientation, problems tended to be allocated according to the technique
that was likely to be of use and, hence, the resources used tended to be restricted to that particular expertise.
Allocation also tended to be partial, i.e. the project manager and ‘doer’ were not always given full access to the
problem situation.

Activity (6) seemed to be adequately performed, except (as mentioned above), for the need to be involved in
the problem situation as much as possible if the resultant ‘solution’ was going to be appropriate.

Activity (7) was deficient in the sense that ‘how to implement’ was rarely seen as another problem to which a
problem-solving expertise should be developed. It was apparent that the reason for some on-going activities
living on in the MSB was due to a failure to implement, the distinction here being the difference between
designing and then operating a procedure.

Activity (9), which was concerned with the control of activities (1)–(8), is complex in the sense that a
mixture of resolution levels of control is implied. Activities (1)–(4) were related to group effectiveness and
hence should be the concern of the overall branch controller whereas activities (5)–(8) were related to w ithin-
group, individual task, effectiveness and hence should be the concern of section managers. There appeared to
be a mixing of these levels w ithin the then current branch control w ith, particularly, the involvement of the
Head of Management Services in the lower-level task control.

MSB control sy stem
Activities (1)–(3) were concerned with the identification of the different kinds of activities going on within
the branch and the development of measures of performance that were appropriate to them. This was not
done in any explicit way and hence it was not possible to state whether or not it was done well. It was decided
to make recommendations on the structure and components of measures of performance so that, if neces-
sary, modifications to any existing measures could be made.

Activities (4) and (5) were concerned with keeping abreast of modern developments in problem solving
and other management activities and selecting and developing, if necessary, those particularly pertinent to
the branch and the region’s needs. The only deficiency to be noted here was that the process was rather ad
hoc. There was no formal survey of what was available or under development in outside establishments and
hence no rigorous selection of those worth monitoring.

As a result of comparison of these and more detailed models for the ‘task-oriented’ and control
systems, the follow ing areas of concern were established within which detailed recommendations
were formulated: (a) understanding, by MSB staf f of the role and capabilities of MSB; (b) under-
standing by clients and other functional areas of the role and capabilities of MSB; (c) development
of resource skills w ithin the branch; (d) development of external linkages between the branch,
headquarters and the region; (e) development of MSB marketing policy; (f) organisation structure
of the branch; (g) measures of performance for control.
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It is not really appropriate to discuss the detailed recommendations here, but one that may have
more general applicability is the experience matrix .

As an aid to creating a greater appreciation of the extent of the branch’s capability, as well as
providing a vehicle by which conscious decisions could be made on the allocation of marketing
effort, it was suggested that the matrix be construction. This showed, in the one picture, the areas of
work undertaken by the branch as a whole and also the degree of effectiveness achieved. This is
reproduced as Figure 6.13. The vertical scale a listing of existing and potential clients and the
horizontal scale was a listing of task areas. The elements of the matrix could be filled by a symbol
for each project (the density of such symbols in any one element indicating the degree of experience
in that area) or by a number (on a scale from 1 to 7, say) indicating the outcome of the project. Such
a scale could be

1 � enhanced understanding
2 � improved organisation of information
3 � new organisation structure and/or processes
4 � improved level of service or quality
5 � better utilisation of resources
6 � reduced operating costs
7 � increased productivity

Although one matrix only was considered, it is clearly possible to develop others which separately
show level of activ ity in specific projects in particular client areas, or outcome in relation to
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particular clients, or outcome in relation to particular kinds of projects. The analysis of these
matrices could provide information on how effective the branch was in relation to certain clients
or in relation to particular kinds of projects.

The total picture could demonstrate those areas (both client and project) in which the branch had
experience and those in which it had not. Thus decisions could be made on where, and how, to
direct marketing effort and on what skills were required in order to provide the total problem-
solving/advisory capability.

Such a matrix would have to be constructed for a particular historical period and subsequently
updated. In this case the previous three years was suggested as a suitable period over which to survey
existing branch capability and type of activity.

The methodology derived at the start of the project, listed previously as a two-phase analysis, was
consciously modified as it was being used. Phase I, in particular, was changed as difficulty was
experienced in using the issue-based models derived from the variety of views that existed about the
role and activ ities of the MSB identified from the initial interview ing of branch staff and their
clients. It was at this stage that the control analogy was used to extract a relevant model from a
primary task model of the w ider system related to electricity provision for the region as a whole.
The resulting methodology that represented phase I is illustrated by Figure 6.14.
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This chapter has concentrated on the ‘w ider-system extraction’ approach to CPTM construction
and a few examples have been described as a means of illustrating its use. The model building has
been included within the context of each project both to illustrate what was done and also to place
each model w ithin a particular methodology. The concepts being used and the methodology cannot
be separated in actual problem solving. The CEGB project described above demonstrated that, as
the methodology adopted in phase I of the project changed, so did the models and the way they
were used.

A crucial feature of this approach is the draw ing of the boundaries to explore the content of ‘the
system’ w ithin the w ider system. Four critera have been used as an aid to deciding how to place
these boundaries and the chapter concludes w ith a description of them.

(1) The use of an alternative concept An alternative concept was used in the CEGB project.
Essentially the concept that was used was that of an adaptive control system. This was mapped
onto the model derived from the mission statement of the CEGB and those activities that
represented the adaptive elements were taken to be relevant to the role of the Management
Services Branch: the focus of the investigation.

(2) Expertise requirement For a particular boundary mapping to be feasible the assumption is
made that personnel exist (or can be acquired) w ith the expertise necessary to do the activities
w ithin the boundary. This assumption can be reversed and used to define the boundary implied
by the existence of a particular expertise set.

(3) Wider-system feasibility Although something like a mission statement may be used as the
source of a w ider-system model, activities may be implied which do not exist in the actual
organisation. This is problematical if a boundary is drawn around activ ities, some of which may
be missing. It is also problematical if the derived system boundary includes activ ities that are
present, or are seen to be desirable, but that depend upon activities outside the boundary that do
not, themselves, exist. Such missing activities outside the derived system boundary may raise
questions about the feasibility of the w ider-system model on which the mapping is based.

(4) Decision-taking power/authority allocation Since any role, however derived, has to lie
w ithin some power or authority structure w ithin an organisation, this can be used as a criterion
for deciding on boundaries that are feasible in relation to this particular context. If the model has
been partitioned into subsystems, each subsystem boundary represents an area of authority of
the subsystem controller. Thus the mapping can be carried out in relation to a feasible set of
controllers and the derived system boundary drawn around the appropriate number of sub-
systems.

The criteria used in any situation must be based upon the political and social context in which the
investigation is being undertaken. The actual critera are likely to be some combination of the above
set rather than any particular one.

110 CPTM —Formulation Using Wider-sy stem Extraction

CONCLUSION



Chapter Seven

CPTM � Assembly Using the
Enterprise Model

The Enterprise Model was first used as a way of thinking about the different management processes
w ithin an organisation (Wilson 1984, 1990). Over the last few years it has been used increasingly as a
device for ensuring that the total range of systems required w ithin a CPTM have been considered
and included. Thus as an ‘aide-mémoire’ it has been extremely useful and its application has proved
highly successful.

For convenience, it is introduced again here.

The E nt erpr ise Mo del

THE ENTERPRISE MODEL



As the above diagram illustrates, there are four types of system to consider. The transformation
process (T) represents the core purpose of the organisation (or organisation unit) under considera-
tion. It may be usefully considered as the non-contentious (i.e neutral) primary task model as used
within the W-decomposition approach described in Chapter Five. However, it doesn’t need to be.
It is up to the analyst to decide what would be the most useful. In a sophisticated application, the
analyst may use the W-decomposition approach to derive the model for the T. This could be useful
if there is no clear concept to represent the core purpose of the organisation. (see the description of
the West Yorkshire Police project described later).

However, once the T has been decided the other elements become more straightforw ard. S
represents that system (or those systems) needed to facilitate or support the transformation.
These systems are usually concerned with ensuring that the necessary capability is in place through
the provision of human and physical resources. The support also goes beyond the transformation to
the enterprise in total. The whole concept represented by the CPTM must be capable of working
(even if the part of the real world it is intended to represent, does not). Thus the other elements (i.e.
L and P, M, C) must also have the necessary capability. L represents those linking systems which
provide the required interfaces to the environment of the enterprise. If the CPTM is intended to
represent an organisation unit rather than the organisation in total, then some of the interfaces
required may be internal as well as external to the organisation.

The environment that is important is everything outside the organisation unit and those features
need to be represented that have significant impact on the OU.

P,M,C represent the planning, monitoring and controlling systems that ensure that the enterprise
is adaptive and is capable of developing in response to internally generated future vision as well as
external messages provided by the linking systems.

As a simple illustration, suppose that we wished to develop concepts to represent the marketing
and sales functions w ithin a manufacturing company.

The systems, for which we could produce RDs, are named in Figures 7.1 and 7.2. Here only the
Enterprise Model elements are shown.

The connections betw een the elements are formed, as logical dependencies, when the models are
assembled. These two models, of course, are based upon a single perception of what the functions of
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marketing and selling mean to me. Any analyst can form their own models based upon interaction
with a specific group of relevant people w ithin a specific manufacturing company. The models are
neither right nor wrong but they are explicit and they represent what the analyst is taking the
respective functions to be.

The procedure to assemble the models is similar to that adopted for the W-decomposition approach
except that, in this case, there is not a neutral (non-contentious) model that forms a common set of
activities in each system. Thus the activ ities are additive from the models representing each type (i.e.
for T, S, L and P,M,C). The simplest approach is to model one system first, usually the T or P,M,C,
and then to take each other RD in turn and add the activities, w ith appropriate connectivity, to the
first model derived and so on. The procedure is illustrated in Figures 7.3 and 7.4.

Referring to Figure 7.3, the Enterprise Model at the top identifies the set of RDs taken as
definitions of the four elements. In this example only one RD is taken to represent each element.
In practice more than a one-to-one representation will be required. For example, in Figure 7.1 eight
systems are defined whereas in Figure 7.2 six systems are taken to represent the total concept.

In stage 1 a selection is made of the system to start the modelling process. Here RD4 is taken but,
in practice, it could be any. Having started with the PMC system, the RD corresponding to the T is
taken next. As the conceptual model for RD1 is developed, it is added to the model from RD4 and
the total logical connectivity added as the model is constructed. Stage 2 is completed when the sets
of activities and the connectivity appropriate to the combination of the two models is complete.

In stage 3 the next system to be added is chosen and in this example it is the system required to
facilitate, or provide support for, the T, i.e. RD3. Here the same procedure is adopted.

As activities appropriate to RD3 are derived they are added to the total model existing at the end
of stage 2. Once this is complete, the final model is constructed from RD2 and added incrementally
as in the previous stages.
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Irrespective of the number of RDs representing the four Enterprise Model elements the complete
CPTM is obtained by the sequential addition of both activities and connectivity as each RD is taken
in turn.

Where to place the activ ities on the page is obviously a practical consideration and is important
when it comes to locating the connectivity and performing the subsystem decomposition later on.
This requires prior thought and here one is effectively planning the layout. The first aspect of this
planning is to form some idea of what kind of subsystems are likely to arise from the total range of
RDs being developed. Understanding the structure of each RD is a helpful first consideration by
thinking about the CATWOE elements. The T (of CATWOE not the enterprise model) w ill give
rise to at least one subsystem and so will the W. The specification of a customer (C) w ill usually
produce a subsystem to do with responding to the deliverable(s) of T. The E will lead to a constraint
management subsystem and so on.

The next consideration will be to think about how one subsystem relates to another in the context
of the Enterprise Model. Figure 7.5 attempts to illustrate this consideration for a CPTM relevant to
a manufacturing company.
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First, however, we need to derive the set of RD relevant to the various CPTM elements. The
follow ing set, together w ith the expected subsystems, leads to the arrangement in Figure 7.5.

T A system to convert components into a range of quality finished products to satisfy the needs of
a variety of customers according to a derived schedule.

Subsystem
T1 Product assembly
T2 Component acquisition
T3 Product quality control
T4 Customer response assessment
T5
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L A system to distribute finished products to customers in response to generated orders in order to
acquire revenue.

Subsystem
L1 Customer order processing
L2 Product delivery
L3 R evenue collection
L4 Product promotion

S A system to ensure physical resource capability matches the requirements while making best use
of relevant developments in technology.

Subsystem
S1 R equirements derivation
S2 Current physical resource assessment
S3 R esource matching
S4 Technological intelligence assembly
S5 Technology exploitation

PMC A company-ow ned system operated by suitably skilled personnel to realise the desired
strategic development of the company by defining the product range to be made available
through an assessment of market and competitor intelligence, while constrained by com-
pany policy and the finances available.

Subsystem
SS1 Overall performance control
SS2 Human resource management
SS3 Product planning
SS4 Plan realisation management
SS5 Constraint management
L5 Intelligence assessment
L6 Intelligence assembly

In Figure 7.5 a number of subsystems appear to be unconnected to the remainder. This is because
they impact on all the remainder. All subsystems need to be resourced; w ith both physical and human
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resources (S1 . . . S5, SS2) and all subsystems are subject to overall performance control (SS1). The
constraint management subsystem (SS5) w ill also impact on all the others, through their control
activities, but in this case the finance available w ill be dependent upon the revenue collected (L3).

We can use this example to illustrate the process of CPTM assembly detailed in Figures 7.3
and 7.4.

Although we could choose to start w ith any of the RDs let us take that derived for the PMC
element. The RD actually overlaps into the linking element, since it requires the assembly of market
and competitor intelligence, and into the support element, since the human resources are specified
through the inclusion of Actors.

Given the complexity of the overall CPTM, illustrated by Figures 7.5, a further practical con-
sideration is the size and aspect ratio of the paper onto which the model is to be developed. The
subsystem layout suggests an aspect ratio appropriate to ‘landscape’ and the number of subsystems
(22) suggests an AO-size paper. This makes an illustration in book form difficult since the aspect
ratio is essentially ‘portrait’ and the page size is A5.

We can start to model the RD for the P,M,C element by choosing to ignore (initially) the phrases
for Owner, Actors and (E) constraints. The resultant model is in Figures 7.6 and 7.6(a). This latter
model illustrates the four subsystems L5, L6, SS3 and SS4.
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As in Figure 7.3, the RD for the T element is taken next. The resultant activities are then added to
the model of Figure 7.6.

In order to assess whether or not the customers’ needs have been satisfied (i.e. subsystem T4) it is
necessary to receive orders and to get the products to the customer. Hence the activities appropriate
to the linking system have been included at the same time (i.e. subsystems L1, L2, L3 and L4).The
resultant model is reproduced as Figure 7.7.

Stage 3 of the process illustrated in Figure 7.3. can be completed by taking the RD relevant to the
support (S) element of the enterprise model and extending the model of Figure 7.7 by adding the
activities of Figure 7.8.

This model covers the scope of subsystems S1 to S5 but the detail has been reduced so that only
two subsystems are represented; one concerned with matching physical resources to requirements
and the other related to technology exploitation.

The CPTM can now be completed by adding the subsystems related to Human Resource
Management (SS2), constraint management (SS5) and overall performance control (SS1).

The complete CPTM is reproduced as Figure 7.9 w ith the subsystem decomposition in Figure 7.10.
Since it was know n at all stages of the assembly of the CPTM, that the system was constrained

(i.e. the E of CATWOE had been specified), it is useful to include the constraint (C) arrow in each
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Figure 7.9 The CPTM (the original figure may be viewed on ftp://ftp.wiley .co.uk/pub/books/wilson/)

Figure 7.8 Model of S



Method of Assembly 121

F
ig

u
re

7.
10

S
ub

sy
st

em
de

co
m

po
sit

io
n



controller as the model is developed. That way no controllers are missed. Omissions might happen
if the inclusion of constraints is left until the whole model is assembled.

The process of model assembly may, initially, appear complex, but after a little practice it is
relatively straightforward. It does, of course, rely on the basic ability to form a defensible conceptual
model from a root definition. Thus the rules and principles expounded in Chapter Two must be
follow ed and sufficient experience accumulated at the level of developing a single RD and asso-
ciated model before attempting the assembly of a CPTM.

The real skill that needs to be developed is to ensure that the range of RDs representing each of
the enterprise model elements are consistent and fit well together.

Since it is known at the outset that a single (CPTM) model is to be produced it is not necessary
to replicate all CATWOE elements in each RD formed. Customers may differ from RD to RD
and hence they would need to be specified appropriately. The Ow ner is best specified only once
since the Owner that is appropriate is that relevant to the w ider system with respect to the CPTM
rather than any one of the enterprise model elements. Environmental constraints are essentially
those impacting on the CPTM and need to be included within one RD (usually the P,M,C,
definition).

However, there may be constraints that are of limited concern. Technological standards, for
example, may only be related to those activities to do with exploiting new technology. Hence they
should be introduced explicitly w ithin that subsystem. The overall constraints (again usually
specified w ithin the P,M,C definition) w ill have general applicability (like company policy, the
law , etc.) and will limit the degrees of freedom of each controller via the broad arrow annotated
with C.

It was mentioned in Chapter Four, in the discussion about BPR , that a study is currently under-
way within the Met. Office. Since the enterprise model assembly method is being used extensively,
futher discussion had to be delayed until this method had been described. It would now be useful to
continue the discussion as an actual illustration of the use of the enterprise model.

Although it is essentially a BPR study, this terminology is not used. In 1999 the Met. Office
embarked upon what they termed a major BPI exercise (where BPI is Business Process
Improvement). This was to be undertaken in two phases. Phase I was a determination of the
major business processes required by the Met. Office to achieve its strategic vision. Phase II was
concerned with undertaking a detailed review of each division within the Met. Office in order to
derive changes (not necessarily radical) to bring about the improvements that were desirable and
also feasible. The link between phase I and phase II is an organisation mapping. This is a necessary
intermediate stage to relate the current organisation groupings (Divisions), to the business processes
(i.e. CPTM activities).

The Enterprise Model assembly method was used to construct a model that was taken to be the
CPTM relevant to the Met. Office and its future vision. Eight RDs were derived to represent the
four Enterprise Model elements and the total model was obtained using a process similar to that
described in Figures 7.3 and 7.4. The final model contained about 300 activities and was decom-
posed into 35 subsystems. This is too large to display here but it is the process that is being illustrated.
The 35 subsystems represented the major business processes. They could be defended as ‘major’ since
they could all be shown to be necessary in achieving the future vision. The internal project manager
was conversant w ith SSM modelling and the model logic was discussed and agreed. Thus at the end
of phase I we had derived the major business processes (the required deliverable) and we had
achieved organisational ‘buy-in’, in the form of a senior Met. Office manager.
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As part of phase I and to enable us to move to phase II we went through an organisational
mapping. This served to define (for each division within the Met. Office) those major business
processes that they currently undertook. This also helped with the ‘buy-in’ process since the map-
ping showed that the model was at least w ide enough in scope to accommodate all divisions. The
mapping was actually done by using large acetate sheets and forming coloured boundaries for each
division by using overhead projector pens. This is a very graphic method which illustrates areas of
potential overlap (and possible duplication) together w ith gaps in the current responsibilities. The
mappings were converted into matrix representations for reporting and communication purposes.
These are given in Figures 7.11 and 7.12.

Phase II is being done sequentially. The order in which the various parts of the organisation are
reviewed is being driven by the respective managers. All are aware of the BPI exercise and we are
responding to their readiness to be involved.

Essentially we are moving down the organisation hierarchy rather than the systems hierarchy.
This is necessary if we are to generate the commitment of the various managers to the changes
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emerging. The organisation mapping was the mechanism used to relate the organisation hierarchy
to the systems hierarchy so that when R Ds are derived for systems to map onto the various
organisation units we know what scope of activities we need to represent. Some models represented
a re-use of the activ ities in the Met. Office model since they were at a useful level of detail already.
In other cases, minor expansion of some areas of the existing Met. Office model was all that was
required. However, several models have been developed as more detailed CPTMs, using the
Enterprise Model assembly method.

Market Development

As an example of the latter, an examination of the customer service-oriented activities illustrated in
Figure 7.11 was undertaken for Commercial and Business Divisions. In this, eleven  R Ds were
derived to represent the elements w ithin the enterprise model. Figure 7.13 illustrates the structure
and the level of complexity of the resultant model.
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In this figure the relationship between the eleven R Ds and the four elements of the Enterprise
Model is also illustrated. The individual activ ities were the source of questions about current

recommendations for change.
Two other areas for which individual ‘Enterprise-based’ CPTMs were developed were for

Human R esource Management and Constraint Management. Although these are specific to the
Met. Office they represent illustrations of expansions in detail of the models arising from
the specification of A and E w ithin any R D. Because of their more general applicability they are
included here. Further discussion of human resource management appears in Chapter Eight as an
area of particular interest.

HUMAN RESOURCE MANAGEMENT

Within the Met. Office the management of human resources is undertaken in the Centre as well as
in Divisions. The HR management subsystem, in the CPTM, relevant to the Met. Office as a
whole, was developed from the statement of Actors w ithin one of the R Ds. This is not sufficiently
detailed to be used as the comparison device for further analysis in phase 2 of the project. Thus, the
‘Management of HR ’ requires elaboration in order to be useful.

To cope w ith the complexity of the real world of HR management, it was necessary to develop a
CPTM for this particular part of Met. Office activity. The Enterprise Model assembly method was,
again, chosen as the most appropriate to use since the original subsystem had been accepted as
relevant and all we were seeking to do was to maintain a consistent expansion. The structure of the
model developed is given below :

The R Ds corresponding to this model were:

RD1   A system to satisfy specified opportunities for staf f  by acquiring selected candidates
w ith the required skills, competences and other characteristics through both internal
and external acquisition which can be permanent and/or temporary, in a timely and
cost-effective manner while recognising the need to adopt the requirements of
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‘open and fair’ competition, MOD recruitment guidelines, personnel procedures and
employment legislation and constrained by finance availability.

RD2   A system to assemble intelligence about relevant competition in order to assess com-
parative levels of remuneration and other terms of employment to facilitate the main-
tenance and acquisition of Met. Office personnel.

RD3   A system to match physical resources to requirements in order to facilitate the opera-
tions of HR management while exploiting developments in relevant technology, on
the basis of authorised business cases, as a means of enhancing performance.

RD4   A system to seek to improve the operations of HR management by extracting lessons
from those operations, storing and disseminating the learning as appropriate.

RD5   A Met. Office-owned system, operated by HR Department personnel and line
managers in association with the unions and the Pay and Pensions Agency, to maintain
the required roles w ithin the Met. Office as the roles change in response to planned
departmental and strategic developments and as staf f changes give rise to vacancies,
by specifying opportunities, both now and in the future, for recruitment and staff
development while seeking to balance organisation needs and those of the individual
w ith respect to career development and conditions of contract.

RD6   An HR -owned system to derive policy in line w ith Met. Office HR -related policy
developments together w ith its dissemination to all staff associated with HR matters in
order to ensure consistent interpretation and action across the Met. Office while, in
particular, realising the adoption of performance-related pay.

N.B. MOD � Ministry of Defence.

The CPTM resulting from these R Ds is given in Figure 7.14 together w ith the subsystem
decomposition in Figure 7.15.

Sixteen subsystems have been defined and these are:

(1) Personnel requirements specification
(2) Policy derivation and dissemination
(3) Opportunity planning
(4) Opportunity specification
(5) Promotion and candidate introduction
(6) Candidate selection
(7) Needs (organisation and individual) balancing
(8) HR personnel management
(9) HR expectations management

(10) Physical resource management
(11) Learning management
(12) Constraint management
(13) Appointment cost–benefit management
(14) Performance-related pay adoption
(15) Competitor intelligence/HR policy management
(16) Overall performance control

This was the model that was used to derive HR -related recommendations across the Met. Office
in relation to both the Central and Divisional areas of activity .

Constraint Management

As with HR management, constraint management is dispersed across the whole of the Met. Office
divisions. Within the overall model relevant to the Met. Office, the constraint management
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subsystem had been represented by the simple generic model resulting from the specification of E in
one of the R Ds. Again, this was not detailed enough to be useful in phase 2 of the project.

The word ‘constraint’ required elaboration because there are essentially two kinds of constraint.

(a) There are those constraints whose impact can be minimised. An example is the constraint of
locality. If an organisation is operating w ithin an area occupied by a number of high-tech
enterprises paying high salaries there is little that the specific organisation can do other than
attempt to match salaries or compensate through other aspects of employment conditions. Thus
it could seek to minimise the impact of the constraint of locality.

(b) The second kind of constraint are those that must be obeyed. These are the more common kind
and are the ones most usually quoted. Examples are the law , regulations, standards, etc.

Both of these interpretations were introduced into the R D that was used as the source of the
model. Only one R D was produced to elaborate this area of activity since the model could be more
generic as it would be replicated  across the div isions rather than split betw een different kinds of
organisation. The R D used was:

A Met. Office-owned sy stem, operated by suitably skilled personnel with required degrees of authority , to ensure
conformance to those constraints derived and developed by relevant regulatory bodies and to minimise the impact of
those which could be avoided, by allocating appropriate responsibility within the Met. Office and by establishing
auditable procedures for their execution and reporting as necessary , while reacting to finance available and to those
discretionary elements of company policy concerned with HR , quality , security , technology and others which may
appear from time to time.

This definition resulted in the model of Figures 7.16 and 7.17.
The subsystems of Figure 7.17 are:

(1) Constraint intelligence assembly
(2) R esponsibility allocation
(3) Procedure establishment
(4) R eporting
(5) Policy response management
(6) Personnel appointment
(7) Overall performance control

Although this model was derived for use w ithin the Met. Office, it has general applicability as a
detailed model of constraint management that could replace the generic model of constraints
included in Figure 2.9 of Chapter Two.

GUIDANCE

Given four methods for the production of a CPTM an obvious question to consider is how to select
the method to be used. What guidance is available?

Looking back over the situations in which a CPTM was developed and trying to generalise those
situations, leads to the follow ing suggestions:

(a) Mission statement This is the most defensible method since the starting point is a ‘definition
of purpose’ arrived at by personnel in the situation itself. There is already some commitment to
it and the production of the mission statement (or vision) w ill already have achieved accom-
modation of the variety of Ws that those personnel (unknow ingly) possess. This feature also
makes it the least likely method to be adopted since the accommodation may have resulted in a
statement that is so woolly that the words in it are capable of multiple interpretations and it
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will, therefore, be useless as a single statement of purpose. The other drawback is that the in-house
commitment may be superficial. However, if a mission (or vision) statement is sufficiently precise
to be useable, it is the simplest (a single R D) and the most defensible method.

(b) W - deco mp o sition  This is the most difficult method to be used since the combination of the
resultant W-dependent models has to be based upon a well-specified non-contentious (neutral)
R D and model. The conditions under which this seems to be an appropriate method are as
follows:
f  W differences are slight (subtle).
f  A well-defined neutral (non-contentious) primary-task model can be derived. For example, a

hotel, to be a hotel, must provide temporary accommodation and associated facilities, of a
specified standard, at published rates. (This is not defining, but is a necessary requirement.)

f  There is ease of access to relevant stakeholders.
(c) Wider- syst e m extrac t io n This method is relatively easy to use once a w ider-system model

has been derived. It may be the case that a mission statement can be the source of the w ider
system (as in the CEGB case, described in Chapter Six). However, the w ider system itself may
be derived using any of these methods. In Chapter Nine a project is described which used the
‘Enterprise model’ method to derive the w ider system.

Once the w ider system has been described the process of extraction relies on a defensible
method for mapping the system boundary and, hence selecting the activities regarded as
relevant. The suitability of this method relies on the acceptability of the selection criteria.
These may be based on the follow ing:
f  The use of an alternative concept (the CEGB example in Chapter Six)
f The mapping of a defined set of skills
f The definition of an area of authority
f Wider-system feasibility (i.e. the activ ities outside the system boundary on which the system

 activities depend are present w ithin the organisation or can be implemented)
(d) ‘Enterprise Mo del’ assembly  This is the most w idely used method and is the most accept-

able from the client ‘buy-in’ point of view . Of course, the client must have some initial
appreciation of the status and purpose of the models being generated in order that acceptance
can be pursued. The method, apart from being based upon a very simple generic model of any
enterprise, is an appropriate method given widely differing Ws. With a little practice, it is a
relatively easy method, but relies on the ability to construct a logically defensible conceptual
model from a RD.

The above statements are derived from observations on experience and represent only
broad guidance. The overriding message is to use that method with which you feel most comfortable
and which seems to be appropriate for the situation in which you find yourself. Declaration of the
intellectual processes to be used at the start of a study and the contribution of the models w ithin that
process w ill allow conscious learning and adaptation to take place. What you will eventually do may
be a combination of methods. The healthcare project (in Chapter Nine) is an example of the combi-
nation of the ‘Enterprise Model’ method and ‘Wider-system extraction’.

A project which used a combination of W-decomposition and the Enterprise Model assembly
methods was undertaken for the West Y orkshire Police. This was essentially a strategic review and
a brief description follows since it also used a particular selection criterion in a w ider-system
extraction mode to define organisation sub-roles.

THE WEST YO R KSHIRE POLICE

Recently, the West Y orkshire Police undertook a major strategic review and organisation study.
The project was already underway when I became involved and the situation, on joining, can best
be described through a brief account of its early history.
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A large group of managers had been involved in a number of ‘brainstorming’ sessions as a means
of identifying those areas of activity of major interest for the strategic review . The outcome of these
sessions was the definition of five areas:

f Organisation
f Policy dissemination
f R esources
f Buildings
f Personnel

For each of these areas a Task Force had been established to undertake the detailed review and the
whole project was under the control of a chief superintendent. His concern at this stage was the
considerable overlap in the areas defined. As he pointed out, ‘you cannot examine resources w ithout
considering buildings and personnel; and policy dissemination must consider organisation’. Thus,
‘how do we define the terms of reference of the various task forces to avoid duplication?’ was a
question he needed to answer. Also, he was concerned that the process of brainstorming may have
missed areas that were not current issues, but which, nevertheless, should be addressed w ithin a
strategic review .

A further worry that he had was the lack of any defined approach. So far they had relied on
brainstorming, which was fine as far as getting individual commitment was concerned, but of no
use as a vehicle for doing the actual review .

As part of his own know ledge development, he had pursued a couple of Open University courses
and in one of these there had been reference to SSM. He felt that it might have something to offer
and I was invited to visit him to discuss its relevance. The outcome of this visit was the setting up of
a 3-day workshop for himself and 10 of the members of the strategic review team in order to
explore the ideas and how they might be used within the West Y orkshire Police.

It was also an extremely useful session in presenting the language of conceptual model building.
They were not likely to become practitioners in this process in 3 days, but they would be able to
understand the models and participate in their use later on.

Two members of the group plus myself were given the task to progress the review down to a
level at which we could be definitive about the terms of reference of the task forces and also to
undertake an organisation study.

It had already been decided, w ithin the Force, that the West Y orkshire area was to be split into 15
geographically separate areas; each under the control of a superintendent. These were termed ‘Basic
Command Units’ (BCUs). Three major Areas were to be defined, under the control of an assistant
chief constable (an Area Commander), w ith the task of overseeing five of the BCUs each and finally
there was to be a Headquarters.

The major questions associated w ith this organisational philosophy were related to the tasks to be
undertaken within each BCU and each Area, the ‘job specifications’ of the superintendents and the
assistant chief constables and the function of the Headquarters.

To undertake the strategic review and to answer the organisation questions, we needed, first of
all, to answer the fundamental question: ‘What do we take the organisation to be doing?’ (see Figure
1 in the Preamble). We needed to develop a CPTM to map onto the organisation as a whole.

Formul ation of the CPTM

The first task in thinking about the construction of a CPTM is to form some view s about the
potential purposes to be pursued by a police force and, in particular, the West Yorkshire Police.

We (the three team members), in discussion with the project manager, derived six purposes that
we felt might be relevant but, before proceeding to consider R D, we decided to involve a greater
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number of members of the police force. We circulated every member of the West Yorkshire Police
w ith an invitation to visit a specific room in the Headquarters, over a 2-day period, in order to
participate in the strategic review . It was our intention to generate some commitment to the review
by initiating this early involvement in the process as well as achieve our aim of ‘opening up’ the
thinking about ‘purpose’. This turned out to be extremely useful, in both respects, and our initial list
of six potential purposes was increased to 14. They were not all of the same level in that they could
not be taken to map onto the Force in total, but they provided elements of the ‘Enterprise Model’. It
was this feature that led us to use this particular method of assembly. However, there were other
features of the list that caused us to consider the W-decomposition method as well. The total list, as
it emerged from the wider discussions, was to:

f Maintain community well-being (1)
f Facilitate transfer of goods and people (2)
f R espond to and manage incidents (3)
f Identify and apprehend those violating the law (4)
f Maintain security of people and property (5)
f R ecognise and defuse situations which could lead to a breach of the peace (6)
f Educate the community w ith respect to security (7)
f Assemble community intelligence (8)
f Develop communications (9)
f Develop resources (10)
f Develop CID expertise (11)
f Plan Force development (12)
f Assess performance of BCU and Areas (13)
f Manage role maintenance (14)

An examination of the above set led us to segregate the list as follows:

T—(1) to (6)
L—(7) and (8)
S—(9) to (11)
P,M,C—(12) to (14)

The W-decomposition method was used to develop a CTPM to represent the T. Within this the
neutral (non-contentious) model was derived from a R D based upon:

A sy stem to identify and apprehend those violating the law

It was argued that for a police force to be a police force, irrespective of what else it might be, it must
be describable as that.

Having now produced a model to represent T the remaining purposes were structured as R Ds
and the total model produced using the Enterprise Model assembly method.

It is difficult to illustrate the resultant model, given the size limitations of the page but a subsystem
decomposition resulted in nine subsystems. This was a fairly coarse decomposition, w ith several
control systems in each subsystem. The coarseness was deliberate in order to use the model as a
source of recommendations for the definition of the organisational groupings. The nine subsystems
were:

f Strategic control (1)
f R esource development (2)
f Community education (3)
f Force operational planning and control (4)
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f Communications development (5)
f Transfer of people and goods (6)
f Community intelligence assembly (7)
f Crime prevention (8)
f Community well-being management (9)

There is no significance underlying the names of these subsystems. They were merely chosen to
give a broad indication of the basic purpose of each subsystem.

The organisational philosophy mentioned earlier effectively defines 15 different communities
corresponding to the 15 BCUs. Thus, if we examine the model and identify those groups of
activities that are community dependent we can define the role of a BCU. The activities that
this represents w ill, therefore, need to be replicated 15 times to correspond to the total operational
task of the whole West Yorkshire area. These activities are represented by subsystems (7) and (9).
Subsystem (3) also refers to the community, but it was argued that ‘community education’ was
regarded as a Headquarters task w ithin West Yorkshire.

Further examination of the model yields a group of activities w ith the responsibility for opera-
tional planning and control; subsystem (4). Thus these could define the role of an Area and represent
the job specification of an Area Commander (an assistant chief constable). These would have to be
replicated three times to give the total set of activ ities, at this level, w ithin the total area of West

The remaining activities w ithin the model need only occur once and therefore could represent the
role of Headquarters. Thus the subsystem decomposition was the source of the organisational
recommendations. They were largely accepted, though to cope w ith the size of the task for a
superintendent, the number of BCUs was increased to 18, thus reducing the geographical area
over which they had responsibility.

Having made our recommendations w ith regard to the organisational arrangements we pro-
ceeded to the broad-level strategic review . This involved a comparison of the activities w ithin the
CPTM against the current activities of the Force. A comparison table was created for each of the
nine subsystems and in it we added a column to record the current allocation of task force respon-
sibility . The format is shown in Table 7.1.

The tables were completed over a 3-w eek period by other workshop members. It was important
that they were involved since they understood the ‘systems’ language and also the domain (West
Y orkshire Police) language. The fourth column provided the feedback to the task forces regarding
their terms of reference. If, say, task force numbers 3 and 5 appeared this would indicate duplication
for that particular activ ity and one of them would have that activ ity removed from their con-
sideration. If, on the other hand, no task force number appeared against a particular activity the
question would be asked, ‘why not?’

It may have been that the activity had not been raised during the brainstorming sessions, or it
might have been decided that the activity was of little importance to the review . If the former was
the case, the activ ity would be introduced as the responsibility of one of the task forces. In allocating
activities in this way, an attempt was made evenly to load the five task forces.
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Does it currently Current mechanism Task force
Activity exist? ‘how ’ responsibility Assessment Comments

Taken a subsystem Y es, no, in part Existing procedure 1 . . . 5 Good (no change) Impact of
at a time (if existing) Poor (further analysis) assessment

Does not exist (explore re IT, Org,
change) HR , etc.

Yorkshire.



The discussion of this particular case has gone beyond the model building in order to illustrate
the way in which the CPTM and its subsystem decomposition have been used to tackle two
different kinds of problem.

The process of analysis adopted was extremely efficient. It occupied 11 days of my time and this
included the 3-day workshop. There was a large intermittent involvement of members of the West
Y orkshire Police Force during the two days set aside at Headquarters to explore potential purposes.
There was an involvement of 10 members of the task forces for the 3-day workshop plus about 1.5
days each over a 3-week period to complete the comparison tables and 8 weeks’ involvement of the
other two members of the team. The total elapsed time of the project was 8 weeks for both the
strategic review and the organisation study.

THE DUKES THE ATR E

In order to develop the Enterprise Model, six R Ds were derived. The choice of these six came from
a series of interviews w ith staff w ithin the theatre ranging from the Artistic Director to the staff
w ithin the box office. Thus a w ide range of view s and expectations were explored. The chief
executive was a member of the problem-solving team as was the marketing director. Both of
these individuals w ished to participate fully in the analysis and therefore initial sessions were con-
cerned with them gathering an appreciation of the language and status of the systems models. Both
were also new appointments and saw the involvement as a way of understanding the particular
situation at The Dukes Theatre. An additional member of the problem-solving group was an ex-
theatre director, who was an associate and who had been a ‘caretaker’ chief executive of The Dukes
Theatre while the new incumbent was being acquired. Thus I had an associate who was familiar
w ith the situation and who understood the ‘domain’ language. I regard this as a necessary require-
ment of a problem-solving group as I find it unrealistic, as a consultant, to become a domain ‘expert’
as well as an SSM practitioner.

The resultant CPTM is presented in Figure 7.18 together w ith the structure and R Ds. The major
outcome of the comparison, which led us to abandon the extraction of a marketing system, was the
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realisation that the theatre was not actually run as a business. It had had financial problems and had
recently received a grant from the National Lottery. We argued that this provided a breathing
space, not a solution. Thus our concentration was not on marketing alone, but on the relationship
betw een marketing and the business. Marketing was seen as an essential interface function and,
unless that interface operated effectively, long-term viability would suffer.

Our concentration, therefore, was to derive recommendations to bring about this interface
function within, what we termed, a basic business operating cycle. The cycle is illustrated in
Figure 7.18.

The conceptual model representing the CPTM is given in Figure 7.19.

THE AR MY

At the other extreme to the small theatre referred to above is the British Army. This is a highly
complex organisation. It is geographically dispersed, structurally complex, politically exposed and
subject to considerable change. The particular change processes that gave rise to this project are
those surrounding the use of information, developments in associated technology and the changes in
doctrine related to joint and coalition operations. These changes are major and require a complete
migration from the development of information systems based upon a ‘stovepipe’ philosophy, in
which the resultant systems are independent, to a philosophy based upon ‘interoperability’, where
the resultant systems are capable of integrated communication.

In order to explore the implications of the impact on information systems development, a project
was established to produce a business process model relevant to the Army.

Again a CPTM was assembled using the Enterprise Model. It is not my intention to give the
complete set of R Ds that were used in the development of what was called ‘The Single Army
Activity Model’, (the SAAM), but just to give an example to show the nature of the R Ds used. One
of these R Ds, to represent the T is as follow s:

A superior commander-owned sy stem, operated by a commander and subordinates, to continually make decisions
about the deployment, employment and sustainability of land forces, together with the execution of those decisions, in
order to successfully achieve the superior commanders intent with respect to a specific mission, whilst learning from
this process and recognising the changing operating (phy sical) environment and operational constraints.

The model that resulted from the assembly of the total set of R Ds (six in all, of similar complex-
ity to that for the T), is reproduced as Figure 7.20.

The model of Figure 7.20 is at the first resolution level. In order to be useful as a source of
information requirements, further expansion was required. The model and its developments were
captured using a software tool called ‘MooD’. This is briefly described later and the total context in
which the model was used is described in Appendix Three.

This chapter has concentrated on the Enterprise Model method of assembling a CPTM and a
number of real examples have been included in order to give the flavour of what is involved and the
scale of actual model building. It is the most powerful of the four methods described but, as some of
the examples show, a particular situation may call for a combination of methods. Don’t prejudge a
situation. Let the most appropriate method emerge from the specific situation.
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Chapter Eight

Application to Training Strategy
and HR

INT R ODUC TION

In Chapter Seven an analysis of human resource management was discussed as part of the Met.
Office BPI study, and this chapter is concerned with the ‘human’ aspects of organisational analysis as
an area of particular interest. By this I do not mean analysis at the level of political, behavioural or
cultural considerations, but the exploration of organisational issues surrounding training, career
development, performance appraisal and the management of human resources in general. It is
specifically the application of conceptual models to some of the above issues that w ill be described.

Whenever we insert ‘Actors’ into a R D, we are emphasising this ‘human’ role w ithin the concept
being developed. Logic suggests that if the overall concept is to be complete and capable of
functioning, if it were to map onto reality, then the ‘Actors’ must be sufficient, competent and
properly allocated. Thus the inclusion of this particular CATWOE element w ill demand a parti-
cular set of activities (or subsystems) for the resultant model to meet the criteria of its minimum and
necessary activ ity specification. It could be argued that in any model for which ‘Actors’ are specified
there w ill be a generic set of activities to consider. Previous examples w ill support the argument,
though the choice of actual wording must depend upon the way ‘Actors’ are specified w ithin a R D.
A number of examples are contained in Chapter Two but consider the most general specification:

A system, operated by Actors A to - - - - -

This is modelled as Figure 8.1.
Each activ ity can be seen to address the issues mentioned above. Activity 8 (‘Develop Actors’) is

concerned with training and career development. Activity 9 (‘Monitor performance’) represents the
source of performance appraisal and the whole subsystem is concerned with human resource
management. The constraints w ill be those aspects of E in CATWOE that are related to personnel
management. Thus they may represent the manpower and/or personnel policy constraints.

If there is a policy of no recruitment then activity 6 (‘Acquire Actors’) would not be included.
A policy of no redundancy would remove activity 7 (‘Dispose of Actors’) and an organisation
structure constraint would remove activity 4 (‘Allocate Actors to activ ities’).

Activity 1 (‘Determine the scope and range of expertise required to do all activities’) links this
subsystem to the remainder of the model of which this subsystem is a part; hence the broad arrow
denoting an activity information input. It is this activity that defines the skills needed and the
numbers of those skills required to enable the total system (defined by the complete RD ) to



work if it were to map onto reality. The system must be capable of working if the mapping process
is to identify potential deficiencies in the real world.

A number of projects w ill be described in which this concept was used to define the structure of
the analysis. The first two are concerned with training and it is argued that before any judgements
can be made about the adequacy of training provision activity 1 (of Figure 8.1) must be undertaken
which in turn defines a requirement for the remainder of the model. This is an application of the
‘service system/system served’ relationship since the provision of training is a serv ice to whatever the
Actors have to do (determined by the system served). As illustrations of this particular aspect of
human resource management let us consider two projects w ith a concern for training. The first
project is concerned with the development of a training strategy for the R oyal Navy.

THE ROYAL NAV Y

Introduction

The Naval Service contains the R oyal Navy, the Fleet Air Arm (FONA) and the R oyal Marines
and as such is a highly complex organisation. There is a great variety of tasks to be undertaken in a
modern naval serv ice and hence the training requirements are equally varied. The variety is com-
pounded by the particular personnel policy which requires personnel to be redrafted and re-
appointed on a three-yearly cycle. Thus the current training organisation, which has developed
over many years in response to changing demands, has also become extremely complex. The
project to which this particular application refers was concerned with a strategic review of current
training provision in order to develop potential strategies for the future provision of training which
could lead to an organisation that was simpler to manage, more effective in terms of the training
delivered and more efficient in terms of the training resources consumed.

The project team was under the management of a Captain. There were six other officers and I
provided the intellectual structure of the project and the SSM-related analysis.
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It was a requirement of the project team that an audit trail should exist in order that the
recommendations derived could be traced back to the assumptions made. This implied that the
whole of the analysis should be explicit. SSM was seen as the appropriate vehicle through which the
audit trail could be provided.

Project Manag em ent

It had been decided that the PR INCE project management method was to be used and the
organisational arrangements required by this approach had been established. In particular, there
is a requirement for a high-level project board who oversee the project and ‘sign off’ deliverables at
various stages of the project, together w ith the Project Assurance Team (PAT) who have the
responsibility for the quality of the work done.

PR INCE was originally developed for the control of IT projects where something like SSADM
(Structured Systems Analysis and Design Method) is being used as the design method. It requires (a)
well-defined stages to be established within the project and (b) at each stage, the definition of a set of
deliverables which are again described in detail (as product descriptions). The project initiation
document (PID) is where all this detail is described and this is produced prior to any analysis of the
situation. The role of the PAT is then to compare the actual deliverables against the product
descriptions and to reach judgements about their quality. On the assumptions that this is the case
decisions also need to be made as to what should be submitted to the project board and in what
format.

There are difficulties associated w ith using PR INCE on non-IT projects and in particular when
using SSM.

(a) The detail of the deliverables is not known prior to the start of a project.
(b) In order for the PAT to be an effective quality monitor they need to be familiar w ith the

language in which the analysis is carried out.
(c) The PAT need to be involved in the project more than they have time to be. Because of (b),

reporting to the PAT in a language which they do understand requires considerable effort
which detracts from making progress on the project. Also because of (b) more reporting is
needed than would otherw ise be necessary.

However, the purpose of this description is not to discuss the unsuitability of PR INCE in relation
to an SSM project, but to illustrate the application of a particular methodology and associated
models to this highly complex situation.

Business Analy sis — Why Mo de l?

In order to make decisions about the strategic development of training for the Naval Service and to
derive options for the delivery of that training it is necessary to make some basic assumptions. In
addition, if those decisions and options are to be defensible, the assumptions made need to be explicit
and communicated.

For example, it w ill be necessary to form a view as to what the size and shape of the Naval Service
is taken to be in order to make judgements about the volume and scope of the training provision
required. It is in forming that view that business modelling can make a contribution. Training is not
an end in itself and it is taken as given that training is a support for the business of the Navy. If
military capability is to be maintained (at whatever level) then it is essential that the personnel who
deliver that capability, and who plan and manage the delivery, are adequately trained in the total
range of skills and disciplines to run the business effectively.
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Wh at th e n i s th e bus i ne s s o f t h e N av y ?

This becomes a difficult question to answ er when the political and military environment of the UK
is in a state in which major single threats have been replaced by minor (but potentially significant)
distributed threats. Nevertheless, a role needs to be defined and the management processes need to
be in place in order that the Naval Service can derive and satisfy that role in an effective and efficient
way. Thus it is not only the operations of the business that require appropriately trained personnel
but also management processes which lead to the difficult decisions referred to above.

What is needed therefore is a CPTM to represent what we take the business of the Navy to be.
Since we were not doing a strategic review of the Navy itself but required a model from which to
derive skill requirements, all that was needed was a defensible starting point. The annual plan of the
Navy contained a usable mission statement. This was then taken as the source of the business model.

This model can be taken to be an appropriate and relevant description of the Naval Service and
hence each activity in it would need to be undertaken by naval or other suitable qualified personnel.
The skills and competencies of the personnel required can therefore be defined on the basis of the
respective activities.

The Bus iness Mo del

As stated above, the business model is the source of training needs in terms of the range and scope of
what has to be delivered. The design of the training provision in terms of volume, frequency, etc.
w ill be determined by the decisions made about the size and shape of the Naval Service of the
future, but the business model represents the necessary starting point.

If the business model is to be representative of the Naval Service a definition of the overall
purpose must be chosen which, itself, is recognisable as a plausible statement of its mission. The
R D  chosen as the source of the derived version of the CPTM model, derived from the published
mission statement, is as follows:

A First Sea Lord-owned system, operated by suitably qualified (skilled) personnel in association with
other agencies, to maintain and develop sufficient military capability and appropriate infrastructure to
realise its role in the execution of the defence policy of the UK while making ‘best’ use of appropriate
technological developments and recognising the impact of the changing political and military environ-
ment, but w ithin the constraints imposed from financial considerations, government initiatives and the
structure of TLBs.

(Note: TLB —Top Level Budget holder.)

The model was produced through a number of hierarchical levels but essentially it represented a
statement of the activ ities that the system must do to be the one described by the above definition.
Once produced the model could be decomposed into a number of subsystems. The model produced
is too large to display here, but a diagrammatic version was used as a means of communication
within the Navy, and this is reproduced here, as Figure 8.2 in order to convey the model scope. This
model is effectively in terms of its subsystems.

Subsy s tem Desc ript io ns

Each subsystem consists of a number of activities interconnected so that they collectively seek to
achieve a particular defined purpose. In addition to this group of operational activ ities there is a
further group concerned with monitoring the performance of the operational activities and, on the

144 Applicatio n to Training Strate g y and HR



basis of the performance information so generated, taking control action, where necessary, to ensure
that the particular purpose is achieved.

It is the logic of the model that if the individual subsystems achieve their particular purposes, the
model as a whole w ill contain the minimum necessary set of activities to realise the overall definition
of purpose previously presented. The subsystems described are:

f Strategic Planning
f Government Initiative Management
f Infrastructure Development
f Type Command Management
f New Technological Application
f Personnel Management
f Support Management
f Non-Naval Agency Management
f Financial Management
f Naval Service Performance Management

All the activities in the business model are on-going all the time and hence there is no starting point.
Operations w ill be taking place at the same time as strategic planning. It would have no relevance to
reality if this were not the case. Thus there is no defined order to the above list of subsystems but
Strategic Planning is a reasonable place to start.

St rat e g i c p l a nni ng

It is taken as given that, whatever the future role of the Naval Service is, it is to contribute to the
UK’s defence policy. The achievement of the role w ill be financially constrained but the ultimate
product of all the ensuing activities (or business processes) w ill be the delivery of military capability
in whatever form is required.

This subsystem essentially consists of the ‘exploration’ and ‘defining’ activities that w ill lead to the
articulation of the role of the Naval Service, the required roles of the various Type Commands and
other support roles. A product of this subsystem is also Naval Policy.
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Since all the activities w ill be ‘on-going’ activities and hence, the roles defined will be updated
and relevant to whatever the current UK requirement is, given the changing political and military
environment in which it is operating.

Government initiative management

As well as a continuous input of UK defence policy into the business, it is required that the model
should respond to government initiatives which may well be ad hoc and totally unrelated.
Nevertheless, the R D takes them to be a constraint and this subsystem handles the management
of the response to those initiatives. The initiatives may impact upon the desired role, Naval Policy or
specific tasks to be undertaken and it is the overall purpose of this subsystem to assess the impact and
to ensure that the required action is implemented and managed.

It may be the case that some initiatives require the introduction of totally new activities, unrelated
to running a Naval Service (e.g. Market Testing) and this subsystem ensures that these are
recognised and actioned.

Infrastructure Development

The realisation of a particular role w ill require the defining, linking and support of organisationally
and physically discrete functions. Infrastructure w ill be necessary to provide integration and
facilitation of these functions. The activities in this subsystem describe this process and its manage-
ment.

Typ e c o mma n d ma n a g e me n t

Because of the constraint of the current command structure in the R D the organisational  terminol-
ogy of ‘Type Command’ has been used to represent the group of activ ities that realise the roles
prescribed to them by the Strategic Planning subsystem. Each Type Command is taken to be similar
in relation to these activ ities and this subsystem will be replicated by the number of Type
Commands defined. In developing the model, separate definitions were derived to represent
systems relevant to surface fleet and the marines. It was found that, if the most detailed level of
description was related to the concept of a ‘platform’, the models were identical. A ‘platform’ is
defined as any operating entity, i.e. a ship, helicopter, submarine, platoon of marines, etc.

Although this is the most detailed subsystem in the model its content can be described through
further partitioning. Thus its subsystems are:

f Execution Planning —the product of this set of activities is a management plan which defined the
‘operational capability requirements’ and the ‘readiness state requirements’ of each platform
within the command.

f Infrastructure Maintenance—is at the level of the Naval Service itself, each Type Command w ill
need to maintain its ow n infrastructure if it is to operate as an integrated set of functions.

f Logistics Support—although this could be seen as part of infrastructure it has been separated
logically, because the activities and their requirements are less stable and need different skills to
organise supply, maintenance, etc. of operating platforms.

f Operations Management—this set of activities describe the tasks and their management under-
taken by a Type Command in association, if appropriate, w ith non-naval agencies.

f Personnel Management—as w ith the infrastructure maintenance activities, this subsystem reflects
the Personnel Management at the level of the Naval Service but in particular to those personnel
allocated to a Type Command.
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f Platform Performance Management—since the Executive Planning subsystem w ill have laid
down performance expectations in the form of ‘operational capability requirements’ and
‘readiness state requirement’ this subsystem is concerned with monitoring the total effectiveness
and efficiency of the Type Command as reflected in platform performance.

Ne w te chnolog y ap p l ication

The phrase, ‘making best use of appropriate technological development’ in the R D leads to a
general set of activ ities concerned with scanning the developments underway, relating them to
all areas of the business and to managing the application of those shown to benefit the business.
Technology covers the range of developments specific to platforms, infrastructure (IT, etc.)
through to intellectual development (design and analysis techniques, etc.).

Pers onnel Manag ement

All resources available to the Naval Service need to be managed but personnel require specific
activities since personnel have career, social and cultural expectations which need to be recognised
and related to the organisational (business) needs. The subsystem includes recruitment, development
(training), capability assessment and allocation (including disposal). The activities are subject to
Naval Policy (personnel) and finance in particular, but w ithin these constraints the activities seek to
match total (allocated) personnel capability to business requirements while recognising personal
needs.

Supp ort manag ement

The set of activities in this subsystem are concerned with achieving the support roles defined by the
Strategic Planning subsystem. Performance measures are included as are the monitoring and control
of all activ ities concerned with supporting the operations in total.

Non-Naval agency management

It is recognised that the role of the Naval Service and the execution of those activities to realise its
role may require association with other services, civilian organisations or foreign agencies. The
activities in this subsystem are concerned with assessing the impact, translating the impact into tasks
to be undertaken by the Naval Service and then with managing the association so that the tasks are
undertaken with the required performance.

Financial management

All activities w ithin the model are constrained by the overall finances available and the way they are
allocated. Each set of control activ ities w ithin the model are subject to those constraints, but this
subsystem, in particular, is concerned with making the allocation and monitoring and controlling
the adherence of each subsystem to its allocation. It is the responsibility of each subsystem to manage
its own finances w ithin the constraints applied by this particular subsystem. Additional constraints
(arising, for example, from the Naval Policy derived in the Strategic Planning subsystem) are also
the responsibility of the Financial Management subsystem.
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Nav al Serv ice performance manag ement

Within the R D the First Sea Lord is given the overall ownership of the system. The implication of
this w ithin the model is that his expectations for performance, in total, must be identified and the
whole service managed so that it achieves these expectations. Thus the set of activ ities define, at this
level, performance measures (critical success factors), collect and process information relevant to
those measures and take control action through all the other subsystem controllers to ensure the
achievement of desired overall performance.

The Next Step

The model described briefly in the previous section is a logical construction of the set of activities
that the system must do to be the one defined. It may now be used in two stages.

Mapping

The reality of the Naval Service is highly complex and has developed to its present state through
time rather than through the logical process leading to the model described above. However, the
model w ill lead to a coherent set of questions about the current state of the Naval Service. Thus for
each activity in the model the follow ing questions can be asked of the current situation:

(a) Does the activity exist?
(b) Where in the current organisation is it located?
(c) Could its current performance be improved by better training?
(d) If the activity does not exist, should it?
(e) What would the training implication be arising from its introduction if it should exist?

The above questions need not be answered in any detail since the purpose of mapping is to
determine the relevance of the model to reality. The answ er ‘Y es’ to the majority of question (a)
would be sufficient confirmation, particularly if supported by ‘Y es’ answers to question (d).

Tr ai ni n g ne e ds a na l ysi s

Assuming that the mapping leads to acceptance of the model as a definition of the business activities
to be undertaken by the Naval Service, each activity can be analysed in terms of the skills, com-
petencies and expertise required in the personnel allocated to carry them out. This then leads to a
definition of the range and scope of the training that must be available as the output of any training
organisation irrespective of how it is provided.

As stated earlier, the model has only described activities to the level of a platform. It is assumed
that the range and scope of skills and expertise required to operate a platform are well defined. Thus
further expansion of the model is not required in this area as a means of defining more detailed
requirements from the training system.

The project so far had defined the business model and, as a result of a skills analysis, had defined a
skills hierarchy for each of the subsystems. This is summarised in Table 8.1. It had been found in this
analysis that a set of skills were replicated in each subsystem and these were extracted into a set
headed ‘General Management’. The ‘platform’-derived skills were added to this hierarchy.
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Training Pro v isio n Asses sm ent

The business modelling completed so far has enabled the range of expertise needs (and hence the
required output of training provision) to be defined. An assessment could now be made of the actual
training provision. Thus the follow ing questions were addressed:

(1) Does the range of training provision match the requirements?
(2) In what areas is provision deficient?
(3) In what areas is overprovision made?

Training is currently provided through a number of discrete establishments both internal and
external to the Naval Service hence considerable effort was needed to obtain reliable information in
response to the above questions. This was minimised by producing a structured questionnaire in
which a skill listing was produced and the various training establishments were required to identify
those courses which were aimed at developing competence in each skill area.

Gaps in provision were immediately obvious but duplication was only potential. Further analysis
of these areas was needed to determine the level of skill competence that the course was intended to
develop.

This analysis identified the degree of match betw een range of skills required and range of skills
provided. Before complete assessment of provision could be carried out forecasts of numbers
requiring training had to be made. These would be dependent upon manpower planning assump-
tions and personnel policy assumptions. In order to assess the effects of these assumptions on the
training requirements a System  Dynamics  model was developed and used to predict the capacity
requirements in specific areas. The above assessment was used within the overall process of con-
structing a strategy for the future shape of naval training.

Training Pro v isio n Management

The above has described how a business model of the Naval Service was used to define skill
requirements which in turn were used to assess the adequacy of the actual training provision.
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Table 8.1 Sk ills hierarchy

Platform skills Non-platform (specialist) skills General management skills

Platform handling Infrastructure Communication skills
Platform systems Safety Inter-personal skills
Platform maintenance Logistics (supply, etc.) Personal management
Personnel maintenance IT/IS Counselling
Warfare Facilities Presentation
Finance Leadership
Law* Finance management Conceptual thinking
Safety/security Personnel management Change Management
Communications Manpower planning, etc. IT
Weapons handling Planning Budget management
Support logistics Strategic
Met & oceanography Operational
Training* External agencies
Professional Procurement
Personal attributes Contract management
Ceremonial Technology management
Public relations Project management

Cost/benefit analysis

* Also specialist skills

Design/maintenance



This is still only part of the picture. The assessment was completed by undertaking an audit of the
management process involved in transforming a total need for training into an effective and efficient
organisation for satisfying that need as an on-going requirement.

This required the construction of another business model to use as the basis for comparison
against the current training organisation. A view was taken of the overall purpose of training
and a R D formed as follows:

A training executive-owned system, operated by appropriately skilled personnel both within and external
to the Naval Service to enhance the skill and expertise of those personnel requiring development in order
to satisfy their prescribed role and career requirements w ithin the time scale defined, but recognising
naval policy constraints and those constraints arising from financial, establishment, facilities and cultural
considerations.

The model resulting from this definition is given in Figure 8.3 along with its subsystem decom-
position.

Objective assessment of the current training organisation required the establishment of the
evaluation criteria which support the judgements made and which also support the options for
the future.

Evaluation criteria

The approach to the derivation of these criteria was based on the terms in which each activity in this
model could be assessed; related to both its existence and its performance. Thus, for each activity it
was necessary to:

(a) identify one or more outputs which could confirm the existence of the activity w ithin the
current organisation
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(b) identify criteria by which to judge the quality of these outputs
(c) identify the cost drivers for the activ ity

The identification of outputs and quality criteria together defined the efficacy of the activity: the
cost drivers assist in determining the efficiency with which it is carried out.

The application of the efficacy and efficiency criteria to the current training organisation in total
led to the derivation of evaluation criteria for Effectiveness. This is assessed in relation to the complete
system rather than its individual activ ities.

Again, because of the complexity of the organisation, structured questionnaires were used but in
this case, because of the particular interpretation of the evaluation criteria, they were supplemented
by workshops carried out at each training establishment.

A pplic at io n

This section elaborates the criteria developed to assess each of the three Es—Efficacy, Efficiency and
Effectiveness—and, for the first two, details how the current training organisation was measured
against the criteria.

Me as ure me nt o f e f f i c acy

‘How well is the activity carried out? ’ and, by implication, ‘is the activity carried out at all? ’
Training establishments and HQ organisations w ith training interests were asked to confirm the

activities carried out w ithin their units. For each activity, outputs had been identified which, if
identified w ithin the organisation, confirmed that the activity was carried out w ithin that organisa-
tion. Units were asked to indicate whether these outputs do exist, and/or propose other outputs
which could equally confirm the existence of the activity.

Quality criteria were also proposed for each identified output, and units were asked to indicate
how well they met these criteria. It was accepted that these individual judgements would, in many
cases, be subjective, but it was considered that the data received from the expert practitioners
responding to the criteria would be sufficient to provide a significant consensus view .

Finally, units were asked who (individual or group) carried out the activ ity w ithin the organisa-
tion.

Me as ure me nt o f e f f i c i e ncy

‘How much does the activity cost in relation to the required quality of its output? ’
The intention here was to identify the cost drivers for the various activities. In the questionnaire,

units were asked to confirm or correct the suggested cost components, and also, in the case of
personnel costs, to estimate the amount of time spent on the activity each year (in person-days or
person-years as most appropriate).

Meas urement of effectiv enes s

‘How well does the sy stem satisfy the requirements of the owner? ’
The Training System activity model was derived from a R D formed from a statement of the

training mission, which was accepted by the project board. It was argued that if each activity can be
assessed in terms of its quality (efficacy) and consumption of resources (efficiency), sufficient mea-
sures of performance have been specified. The question that remained, however, was whether the
overall process of training provision performed adequately.
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The criteria which addressed this question are the measures of effectiveness and these refer to the
performance of the overall system, related to the expectations of the training executive through
reference to the operational requirement and environmental constraints.

Efficacy and efficiency are based upon the activities w ithin the business model of the training
system and hence can be defined explicitly. Effectiveness, as stated above, is dependent on the
expectations of the training executive in terms of the overall provision of training. Thus effective-
ness of the totality of the activities w ithin the business model cannot be assessed until the structure of
the training executive is defined. Information systems would need to be in place to do all these
performance assessments and, since the expectations of the training executive may change, it is only
the information systems that could be specified in relation to the overall effectiveness at this stage.

Findings

The total assessment led to the overall finding that both the specification of needs and the training
provision were highly fragmented. There are a number of customers of training, each specifying
their requirements in different ways. Since these requirements are not independent there is no clear
picture of the overall demands placed upon the training organisation. Also there are a number of
suppliers of training both inside and outside the Naval Service and again no overall picture of the
capability of the training organisation existed. The situation found (at a broad level) is illustrated in
Figure 8.4.

For confidentiality reasons the detailed findings cannot be disclosed but the illustration in Figure
8.4 is sufficient to defend the need for a training organisation which rectified this fragmentation.

The business model of Figure 8.3 was used to define an organisation structure and a set of roles
which would provide an on-going integration of both the training needs specification and the
training provision.
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Organisation Mapping

A number of activities in the training model are concerned with the design and delivery of training
and therefore in any organisation structure these activ ities would have to be replicated at each
establishment providing training. Various mappings were undertaken:

(a) to identify replicated activ ities (establishment based)
(b) to identify the remainder (HQ based)
(c) to identify roles w ithin both (a) and (b)

The relationship betw een (a) and (b) was taken to be a concern for training quality and hence the
roles linking HQ with each establishment were those w ith a direct responsibility for quality. This
represented the organisational philosophy used to select a particular structure from the many
possible.

Figure 8.5 illustrates the set of roles and role structure derived at this stage of the study and which
represented the source of the organisational options w ithin the recommended strategy. The deriva-
tion of these roles required a number of assumptions.

Assumptions

The first assumption is that the design and delivery of training w ill be through a number of
establishments, both internal and external to the Naval Service. Thus a number of activities on
the training model may need to be replicated and be carried out at each establishment.

The second assumption is that the remaining activ ities can be undertaken within some central
(training HQ) organisation and can be grouped according to a ‘common interest’ (or product).

The areas of authority of the various control systems within the model suggest a particular
hierarchical relationship both in the central (HQ) organisation and within establishments. This
hierarchy is represented by Figure 8.5 in terms of the role names chosen for the activ ity groupings.
The relationship between the central (HQ) roles and those at each establishment is taken to be a
concern for the quality of training provision and hence the link is from a ‘training provision
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management’ role (in which decisions are made on which establishments provide what training
programmes, i.e. the customer/supplier interface) to the ‘quality assurance role’ at establishments.
The management roles are defined in terms of the activities w ithin each boundary but they may be
described briefly as follows:

(a) Training directorat e role: This role has overall responsibility for the performance of training
provision. It has authority to take whatever action is needed (w ithin specified constraints) to
ensure that the skilled personnel available to undertake the business of the Naval Service are
appropriate to that task. The role must also ensure that it fulfils that requirement w ith a
performance that meets the training executive requirements.

(b) Training provision planning ro le: Ensures that the training that is available in total is
responsive to changing needs and is at all times capable of satisfying those needs.

(c) Training pr ov isio n int el lig enc e o fficer and requirement s analy st role: These are
supporting roles to ‘training provision planning’. The ‘requirements analyst’ is concerned
with identifying training needs across the service and will require significant information
support based upon a skill classification and projected personnel complements and personnel
changes. The ‘training provision intelligence officer’ role is again heavily information-
supported in terms of what training is currently available both internal and external to the
Naval Service. These are support roles so that training requirements and sources of provision
can be brought together w ithin the planning function.

(d) Finance manager ro le: Is concerned w ith using the overall financial budget in the best way. It
is this role that decides how to allocate funds in a way that facilitates training provision and will
set sub-budgets for each establishment w ithin the training organisation.

(e) Training pro visio n manag er ro le: Has an overall concern for the quality of training pro-
vided irrespective of whether the provision is internal to Naval Service or external to it. This
role w ill have associated w ith it a quality assurance role at each establishment.

The remaining roles are replicated at each establishment w ithin the control of the training
organisation.

(f ) A dmissio ns o ffic er ro le: This role has responsibility for the trainee reception process. It w ill
handle applications to the stage of ensuring that the applicants w ill be embarking upon training
programmes/courses that are appropriate to their entry qualifications and future career and role
requirements.

(g) Co urs e/pro g r amme t eam ro le: Course/programme design and delivery are the responsibil-
ity of this role. It includes not only the course/programme content but also the costing of
modifications and design and the total delivery w ithin specified budgets.

(h) Qualit y assuranc e o ffic er ro le: Is the link betw een each establishment and the central (HQ)
‘Training provision manager’ role. It w ill also have responsibility for feedback monitoring in
terms of quality of achievement of personal and role requirements.

Conclusio ns — Audit Tra il

Soft Systems Methodology, as used in this project, effectively started ‘below the line’ w ith Systems
Definitions (R Ds) developed from taken-as given statements of the purpose of the Naval Service
and of training extracted from current internal documents. These then led to the two business
models of Figures 8.2 and 8.4. They were confirmed as relevant both on the basis of the service
know ledge of the project team and also by the construction of a tabular ‘confirmation’ document
based upon the existence of each activity.
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These models represented the basic assumptions of the business of the Naval Service (that requires
skill support), together w ith the necessary business activities of the skill provider (i.e. The Training
Organisation). They therefore provided the starting point for the audit trail. Assessment of the
current training organisation was undertaken on the basis of the activ ities w ithin the model provid-
ing an evaluation of both the structure and scope of training. Evaluation criteria were defined prior
to the assessment and hence any judgements made that led to the formulation of desired changes and
hence the strategy for the way ahead, were all based upon an explicit analysis.

Figure 8.6 illustrates the shape of SSM used within this project and Figure 8.7 provides a
diagrammatic version of the audit trail.
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ASKAM CONSTR UCTION LTD

Askam is a small (about 30 employees) construction company based a few miles south of Lancaster.
My offices were rented from Askam and so we had a fairly close relationship. Some of their senior
managers shared an interest in the kind of work that I was involved in and it is probably because of
this close relationship that the follow ing project took place. It is unusual for a small construction
company such as this to use consultants and it makes a useful contrast to the Navy project which has
just been described. Askam were also interested in training. They had been involved in the
‘Investors in People’ initiative and as a result were concerned about the development of skills w ithin
their own personnel. One of their senior managers had been given the responsibility for in-house
training and he discussed w ith me the possibility of developing a training strategy. As it was to be
‘their’ strategy he wanted guidance on what was to be done to establish this as an on-going process
w ithin the company.

The main differences between this and the Navy project are as follow s:

(a) Size of organisation.
(b) In the Navy project a training strategy was produced which included a review of their training

establishments. In Askam only guidance was produced on how to establish a training strategy as
part of an on-going process.

(c) The Navy project took 40 days of my time, only 4 days were used in Askam.
(d) In the Navy a published mission statement was taken to be a defensible starting point. In Askam

a consensus view of their objectives was obtained through interviews and discussions.
(e) The Navy had a complex bureaucracy, Askam was essentially informal. The only structure

that existed was a management group consisting of four senior managers together w ith the
necessary contracting management structure established for each construction site. Other roles
were administrative, accounts, quantity surveying and design. The only relationship betw een
these was contract based.

Because of the small and relatively informed nature of Askam it was felt important to emphasise
some basic principles which might not have been necessary in a more sophisticated organisation
with its own human resources management function.

From the point of view of completeness w ithin the description of this project they are reiterated
here. The reader may also find them useful.

Basic Princ iples

Training is a support for the activities undertaken by the business (Doing and Managing Activities),
it is not an end in itself. From the individual’s point of view , training may provide career oppor-
tunities beyond Askam and therefore be related solely to the individual’s need and not the needs
of the company. It may be highly motivating to the individual to have the opportunity for self-
betterment at the expense of the company (if only in time) and this motivation could help in
implementing the particular training that is company oriented. Prior to the implementation of
any training strategy, therefore, some mechanism must exist for finding out, recording and updating
the needs of the individual and their current capabilities. It is this recorded information that provides
the first part of the answ er to the question—who needs what training at what level for what
purpose? The second part of the answ er requires an analysis of the company in order to define
purpose.

If training is going to be taken seriously it cannot be totally informal and ad hoc. Like other
significant activities w ithin the company, it needs to be planned, monitored and controlled and,
irrespective of the content of the training, the procedures for doing this need to be given some
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thought. Thus the first part of establishing a training strategy is to introduce responsibility for it
w ithin the company and to ensure that procedures are in place for answ ering the follow ing questions:

f Planning
(1) What training is needed?
(2) Who requires specific training?
(3) When is it to be made available?
(4) Who is going to provide the training?

f Monitoring
(5) How is the training to be assessed?

f Control
(6) What options are available to improve training?

Question No. 1 is on-going and some form of company analysis is needed in order to provide the
starting point (or baseline) for the training strategy.

Co mpa ny Analy sis

As mentioned earlier, interview ing and discussion were used to obtain an agreed statement of
company purpose. This was the starting point for the remainder of the analysis. This statement
of purpose was converted into a R D though, in fact, two definitions were taken to produce the
model; one representing the total company and the other representing an expansion of one of the
activities to do with completing a project. The definitions are given below .

(1) A J.L.-owned system, operated by Askam and other contracted staff to provide and develop a
civil engineering and building serv ice to clients w ithin a prescribed geographical area by
creating and responding to those opportunities seen as beneficial to the company and by
realising resultant contracts in such a way that satisfies client requirements for timeliness and
quality, personnel career and job satisfaction needs and company financial requirements while
recognising the constraints arising from legal (including heath and safety regulations), compe-
titor and environmental considerations and the recognised working practices of the industry.

(2) A system to transform a contractual agreement into a completed project w ith a performance
that balances customer satisfaction against overall final cost while accommodating the particular
site conditions, temporary work requirements and the availability of personnel and equipment.
(Note: J.L. is John Lowry, the ow ner of the company. It was later argued that the management
group had an overall concern for performance and, therefore, should be ‘The Ow ner’.)

The model resulting from the combination of these two definitions is given in Figure 8.8 as the
total model.

This model was used as a description of what we were taking the company to do now (in terms of
what it does, not how it does it). Each activ ity was examined in terms of the skills that an individual
would require in order to be a competent practitioner in that activity. Hence taken as a totality , the
model of Figure 8.8 leads to a statement of the skills needed by the total set of individuals w ithin
Askam. This set is represented by the skills hierarchy in Figure 8.9.

The mechanism referred to earlier for assessing individual needs is to decompose the model into
its subsystems and to group the results of the assessment according to the subsystem requirements.
Figure 8.9 represents this grouping.

The process of developing a training strategy is to identify skill shortfalls and to explore ways of
rectify ing them over a specific timescale. The method that was proposed was to, initially, construct
two matrices. A simple matrix could be constructed as follows in Table 8.2.
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Once completed, the gaps could be related to the jobs of the particular individuals (and/or promo-
tion prospects) and a second matrix assembled which recognises the company priorities in relation
to filling the gaps (Table 8.3).

Training  Strategy

It is useful to consider a training strategy in two parts. The first part refers to the short term. The
main purpose behind this aspect is to ensure that current company personnel are ‘up to speed’ in
whatever skills are needed to run the company now. It is in respect to this that a comparison of the
model, of Figure 8.9, against current practices w ithin Askam was used.

Table 8.4 represents an extract from the comparison. This includes those activities (and their
priorities) which could be improved through training. This is the input to the second matrix below
(Table 8.3), which was then used to derive the short-term strategy. Short-term was defined as the
time to implement current skill deficiencies. It needs to be an on-going process as personnel and
personnel roles change.

The long-term training strategy is related to where the company is going in terms of its devel-
opment. The long-term training strategy can only be derived from a long-term business strategy.
The important activities, in this respect, from the model of Figure 8.8 are:

‘Formulate plans for the development of the serv ice to be provided’
‘Define capabilities of staf f required to realise company developments’

The latter activity is dependent upon the former, hence the requirement specified above. A recent
example had been the development of Askam Marine (concerned with underwater construction
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and maintenance). It was necessary to establish what requirements were implied. Askam Marine had
been an ad hoc development and was, in essence, a response to a personnel-driven opportunity rather
than a necessary expansion based upon a business strategy. It has since been abandoned. The short-
term strategy was derived and actioned but the formality of linking a long-term training strategy
w ith explicit business planning has not been undertaken.

SKILL GR OUP HEAD

Within another large company, which was seeking further formalisation of its training, a new role
was introduced. The organisation was in the communications business and the new role was
introduced within the IT function. This function required the development of a number of skills,
from softw are design, computer systems development, testing and roll-out, to project manage-
ment. In order to ensure that the necessary skill development took place a new role was created, that
of skill group head.

Although the role was intended to be broad-based and with responsibility for a set of skills, no
definition of the role existed and there was no job specification. It is not unusual for a role to be
created as the result of a ‘bright idea’ and for various individuals then to be given the responsibility
of realising it. In this instance a conceptual model was generated to represent a R D encapsulating the
desired purpose to be fulfilled by the role. The model reproduced as Figure 8.10, specified what the
role holder was required to do.

How to do it was left to the individual. A llow ing this degree of freedom was seen to provide
commitment to the role and also to accommodate the potential flexibility needed to relate to the
specific skills being considered.
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PE RFO R MANC E AS SE SSME NT

Performance assessment (or appraisal) is an important feature of human resource management in
most organisations. Management by Objectives (MBO) is a process commonly used in which, for a
particular role, targets for the coming year (0.5 year or quarter) are agreed between the role holder
and his or her superior. Performance is then evaluated against the degree of achievement of those
targets. This process is essentially piecemeal and although targets are explicit they may be related to
business processes that overlap (or significantly interact) w ith those of other role holders. It is not
clear how such interactions are accounted for in the resulting evaluation.

The use of conceptual models to represent the role of a particular organisation unit ensures that
any resultant evaluation of the performance of the various role holders w ithin that organisation unit
is coherent, explicit and defensible. These become extremely important criteria when the organisa-
tion concerned is using a performance-related pay scheme.

This was the case in a project undertaken for a consultancy company which was providing
computer-based services. A particular part of the company had the responsibility for the delivery
of a specific group of serv ices and this was called the Technology Management Unit (TMU). The
concept which was used to investigate performance is illustrated in Figure 8.11.

The business unit of concern is the TMU and as emphasised earlier the first question to be
answ ered is ‘what is the role of TMU?’ This can be answered by developing a CPTM to map
onto the organisation boundary of TMU. This becomes the description of the business processes to
realise the role. Individual roles w ithin TMU can be defined by mapping their responsibilities onto
the CPTM (i.e. organisation mapping). The activ ities (business processes) w ithin the CPTM lead to
performance measures for each activity based upon the use of Efficacy (E1) and Efficiency (E2).
Combining these w ith the results of the organisation mapping will identify the measures of per-
formance appropriate to the particular role holders.

The evaluation of those measures provides the performance appraisal. The information so
derived can be used to effect change in the business processes themselves as well as to provide the
HR management function with the basis for the component of pay related to performance assess-
ment (see Figure 8.11).

Within the particular company the role of TMU was represented by the R D and model in Figure
8.12.

One of the roles identified was the management of service delivery (subsystem 1). Other roles
were combinations of the remaining subsystems. As an example consider the role represented by
subsystem 1.
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The evaluation of Efficiency for this role is computed from the two components:

f Services actually delivered/serv ice delivery capability (i.e. delivery resource utilisation).
f Percentage customer acceptance w ithin the service level agreement (SLA).

Efficiency is assembled from a consideration of resource usage (manpower, time and IS/IT
support). Thus:

f Actual HR usage as % of planned use
f Time to achieve customer acceptance/time specified in SLA
f Cost of IS/IT support

Thus Efficacy measures the existence and quality of the deliverable and Efficiency measures the
resources consumed in achieving that deliverable. Similar measures of performance for each of the
activities w ithin the boundary of subsystem 1 will identify areas of change w ithin the business
processes that the particular manager can effect to improve performance.

CONCL USION

This chapter has sought to illustrate the use of conceptual models to address the concerns of human
resource management; in particular those of training, a specific role w ithin HR development and
the processes of performance assessment. It is the case that successful HR management is dependent
upon many other factors including interpersonal relationships, values and culture development,
attitudes, priorities, etc. but it is also the case that w ithout defensible and coherent processes HR
management w ill stand little chance of succeeding. The use of conceptual model building, as the
basis for deciding what those processes need to be, is a good start.

A more detailed analysis of the processes of HR management, derived as a means of carrying out
a strategic review of this function, is contained within the discussion of the Met. Office project in
Chapter Seven.
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Chapter Nine

Generic Model Building

INT R ODUC TION

After the emphasis on uniqueness and the introduction of W as a necessary variable w ithin SSM, it
may seem totally inappropriate to discuss ‘generic’ models. However, there are situations w ithin
organisation-based analysis where they can be useful. A lso, they have a place in the context of
demonstration or illustration. In Chapter Two, Figures 2.6 to 2.11, a generic model was used to
illustrate the nature of the logical processes used in the construction of a conceptual model. Again, in
Chapter Three, Figure 3.7, a generic model of a problem-solving system was used to introduce the
idea that the intellectual processes involved in problem solving could usefully be view ed as purpo-
seful activity and modelled through the mechanism of a R D.

In both these examples, the use was solely illustration. The R Ds to be used in specific situations
must, of course, be made specific to those situations.

My concern in this chapter is to introduce a few examples where use was made of generic models
to aid the investigation of a problem situation and which were argued to be useful in progressing the
investigation. The first example was in a recent project w ithin the National Health Service and here
a generic model was used to scope the project itself.

T HE MO R E C AMB E B AY AC U T E AN D P R IMAR Y C AR E T R U S T S

The Morecambe Bay area is the largest in the UK. It was formed from three former trusts in the
area: The R oyal Lancaster Infirmary; Furness Hospitals and Westmorland Hospital Trust. The
merged organisation (The Morecambe Bay Hospitals NHS Trust; MBHT) serves the largest geo-
graphical area in England and brings together three organisations from two different counties w ith
more than 45 miles between its two main hospital sites.

As well as a large geographically dispersed set of health-based resources, the organisation is also
complex. The Morecambe Bay area has six health organisations providing healthcare to a popula-
tion of 310 000. These are the Morecambe Bay Health Authority, the Morecambe Bay Acute Trust,
the Bay Community Trust and three Primary Care Groups based in Barrow , the South Lakes and
Lancaster and Morecambe. Recently there was a move away from a split between purchasers and
providers to an approach based upon commissioning services aimed at improving the health of the
population.

The project was w ithin the government’s initiative on ‘information for health’ and consisted of
two parts. One part was to define the information requirements for commissioning with reference
to one of the Primary Care Trusts (PCT) and the other was to define the information requirements
to provide electronic patient records (EPR ) with reference to one of the Acute Trusts.



The initial concern with both projects was to determine their scope. Since there was no definitive
statement as to what commissioning was or any definition of how wide patient records might be,
this was an important consideration.

The procedure that we adopted to define ‘scope’ was to develop a broad-based model of health-
care provision, to follow this w ith a series of interviews w ith selected stakeholders, to derive
individual primary-task models and to then map these onto the healthcare provision model in
order to assess its legitimacy. Once we were satisfied that the model of healthcare provision was
itself of adequate scope (which might have involved iteration), we could identify those activities
w ithin it that could be taken to represent ‘commissioning’ and also the set of activ ities that could be
taken to use ‘patient’-type information and also contribute to that information. Thus our defined
‘project scope’ represented an assumption, but it was an explicit assumption that had been derived
in discussion with our client on the basis of a selection of activities from a model that had been
‘validated’ in terms of legitimacy and scope. The scope of the areas of concern for both projects
were derived and agreed with the client by adopting this procedure.

The healthcare provision model was developed as a CPTM using the ‘Enterprise Model’
assembly method. The follow ing seven R Ds were used:

T A system, operated by medical and other resources to execute discrete episodes for the
treatment of specific patient conditions to the satisfaction of both the patient and the
defined medical personnel w ithin the time and resources determined by an explicit care
pathw ay.

L1 A system to bring together patients requiring treatment and the required levels of medical
resources at a time and place appropriate to the treatment required while recording and
making available the medical history of that patient.

L2 A system to make healthcare advice and services available to the community in order to
reduce susceptibility to a range of conditions requiring treatment while using the results of
relevant research and generally available know ledge in this field.

L3 A system to assemble classified intelligence about the healthcare needs of the community as

and disseminating this intelligence as required.
S1 A system to match to its healthcare needs, the variety and scope of the total medically

oriented resources, in such a way that allows flexibility in usage, responsiveness to national
and local changes and allows effective and authorised exploitation of developments in
relevant technology.

S2 A system to ensure that healthcare provision continually improves its performance by
adapting its operations through the assembly, storage and dissemination of lessons arising
from the total processes.

P,M,C A health authority-owned system, operated by dedicated human and physical resources, to
plan the development and structure of healthcare provision within the authority and to
realise its implementation, while reacting to the geographical structure of the region,
national arrangements, health legislation, local policy, national standards of provision
and the total finances available.

The structure and resultant model are given in Figure 9.1. This was decomposed into 13 sub-
systems as illustrated in Figure 9.2. This model was used to describe the activities and logic of the
model to the client (he understood the status and language of the model), but it was the model of
Figure 9.1 that was used to define project scope. Mappings are illustrated in Figures 9.3 and 9.4,
which show the scopes of commissioning and patient records respectively.

The activities w ithin each boundary were the source of information requirements and progressed
according to the information version of SSM (Wilson 1990).
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THE MET. OFFICE

During the execution of the Met. Office project (discussed in Chapter Seven) it became apparent
that a number of models were required that represented activities occurring across organisational
boundaries. It was argued that in order to avoid undue emphasis arising from current interdepart-
mental issues the models would be more useful if derived as generic models.

Plan ni ng , Le a r ni ng a nd Ch a ng e Ma na g e m e nt

One set of processes that fell into the above category were those to do with planning, learning and
change management. Although they were seen to be concerned, initially, w ith strategic level
processes it was realised that they cascaded down through the total organisation. Thus a model
that described them in generic terms could be used recursively throughout the organisation. A
CPTM was constructed based on seven R Ds for the ‘Enterprise Model’ assembly method.

T A system to execute a defined planning process by accessing relevant learning and envir-
onmental intelligence in order to derive actionable change programmes while responding
to internal and external pressures to change.

P,M,C A Divisional Management Board (DMB)-owned system, to define the agreed planning
process and its decomposition to be executed in order to realise the strategic vision of the
Met. Office while accommodating the current divisional and branch structure together
w ith their individual desired intent w ithin the MOD DIA guidelines, legal and regulatory
constraints.

L(1) A system to disseminate the specified change programmes resulting from the planning
process so that authorised projects may be formulated for implementation within the
respective areas of the Met. Office.

L(2) A system to ensure that authorised change projects are realised according to overall
requirements while learning from the process and ensuring the achievement of expected
business benefits.

L(3) A system to assemble environmental intelligence to support the planning process in such a
way that potential future scenarios can be formulated relevant to the Met. Office vision
and the internal pressures to change arising from the processes of innovation.

S(1) A system to ensure that learning is extracted from Met. Office operations in total and that
it is structured, stored and made accessible in order to contribute to improvement in Met.
Office performance.

S(2) A system, operated by Met. Office planning personnel, to ensure that the capabilities
are available to realise the various change programmes, in both the human resources
and the technology available.

These R Ds produced the CPTM illustrated in Figure 9.5 and the decomposed version in Figure 9.6.
So far the model has only been used at the highest organisational level, but as it gets used for more

detailed comparison, the ‘ownership’ w ill have to be redefined, the vision will become Divisional
rather than Met. Office and ‘environmental’ w ill be external to the Division rather than external to
the Met. Office.

Co mmuni c a t i o ns

The planning, learning and change management processes described above are applicable to a range
of organisational levels and can hence be re-used as the investigation becomes more detailed. This
was the argument used to support the generation of a generic model.
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A further argument was mounted, in support of a generic model, for a system that would have
relevance irrespective of the organisational level. This was a system to define communication
process requirements, i.e. those business processes that would result in the appropriate communica-
tions betw een all levels of staff. The model could be seen as those processes that could be used to
derive the requirements for an Intranet, but this was not the purpose of deriving the model. It was
used as a basis for questioning and improving current methods of communication.
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Figure 9.5 A concept for learning and change management (the original figure may be viewed on ftp://ftp.wiley .co.uk/
pub/books/wilson/)



In this instance a single R D was derived and this, together w ith the resultant model, is given here
in the hope that such a generic model might be useful to the reader. The R D used was:

A Company Secretary-owned sy stem, operated by company personnel, to facilitate the timely and accurate
exchange of information and opinion concerning the changing Company role and its activities, between all levels
of staff, by ensuring that the format of messages aids understanding, that the channels available have required
characteristics and that advantage is taken of developments in relevant technology , but recognising company policy on
confidentiality and information retention, finance availability , the requirements of the Public R ecords Office and
MOD security .

The model and its subsystem decomposition are illustrated in Figures 9.7 and 9.8 respectively.
For application elsewhere the ‘ownership’ and ‘environmental constraints’ would need redefin-

ing.
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QUALITY MANAGEMENT — IS O 9001

A final example which arose w ithin the Met. Office project but which has general applicability
is a concern for quality management. In this instance the argument for the relevance of a generic
model is that the resultant processes are due to the imposition of an external requirement or
standard. Here the particular standard is ISO 9001. Thus, any organisation that w ishes to obtain
accreditation as a quality organisation must be seen to be adopting a predefined quality manage-
ment structure. The Met. Office was interested in ensuring that all of its Divisions and Branches
were properly organised in relation to this particular quality standard and, hence, the process
improvement study had to address this aspect. The notion of a ‘standard’ implies commonality
of ‘measures of performance’ in relation to the management of quality, but what are they
‘measures’ of ? We can answer this question by defining the purpose of ISO 9001 and then
by defining what activ ities must be in place to achieve the defined purpose, i.e. by producing an
R D and associated CM.

R eference to the documentation describing this standard leads to the requirement to produce a
CPTM since the description is too complex to capture ‘purpose’ in a single R D.

Five R Ds were used to define the elements of the ‘Enterprise Model’ and these are given
below :

T A system to satisfy customer requirements for a product by ensuring that the stages
from concept formulation, through design to production are executed with minimum
risk to achieve the specified quality standards w ithin the required time and financial
constraints.
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L A system to ensure that relationships w ith the customer are maintained and developed
in order to ensure that the products delivered recognise and conform to the customer
need.

S(1) A system to ensure that the physical resources necessary to support and operate the defined
quality processes are made available while responding to opportunities to explore new
technology as a means of improving performance of those processes.

S(2) A system to ensure that the skills and capabilities of the personnel, undertaking the quality
processes in total, match requirements, while balancing individual and organisational
needs but w ithin the derived HR policy.

P,M,C A quality manager-owned system to derive the quality policy, standards, roles and related
responsibility/authority requirements for the institution and operation of quality processes
w ithin and throughout an organisation, while ensuring that lessons arising from the
operation of these processes are recorded and acted upon to lead to continuous perfor-
mance improvement, while reporting as necessary but recognising legal constraints and
the accepted standards of the industry.

The model resulting from these R Ds, assembled into the CPTM, is reproduced as Figure 9.9.
This model decomposes into eleven subsystems as illustrated by Figure 9.10.The model represents
the set of activ ities that needs to be in place, in order to implement ISO 9001, irrespective of the
business area to which it applies.

Another model must be generated, in association with it, that is specific to the business area to
give a complete representation.

THE UNIVER SITY OF UTOPIA

An example of the application of a generic model arose w ithin a project to derive an approach
to IS/IT strategy development w ithin a university. Since reference cannot be made to the
particular university the discussion of the approach and the situation has been generalised. The
university had never produced an IS/IT strategy. Piecemeal development of computer support
had taken place over the years though some standardisation of the technology had happened.
Prior to the introduction of the next generation of the technology (at that time, expected
around the year 2003), the university decided to develop an IS/IT strategy to enable more
effective application of the new technology.

A university is a complex organisation with three major areas of activity. There is the manage-
ment of the institution itself, including the maintenance and development of buildings, the provi-
sion of support serv ices such as library facilities, student accommodation, catering and the necessary
infrastructure. There is also the w ide variety of academic departments w ith their own administra-
tion associated w ith the development and operation of courses ranging from Diploma to Masters
level. Third, there is the research area, including that of the academic staff, as well as the depart-
ment-associated PhD programmes.

Given this degree of complexity w ithin the one organisation it is not easy to see how a
single IS/IT strategy can be evolved. However, we believed that this was possible, given some
assumptions which could lead to variety reduction; in particular, through the use of a generic
‘departmental’ model. Such a model could ignore subject-based variety and assume that the
information required related to the particular area of expertise would be the responsibility of the
particular department.

All departments admit students who satisfy acceptance criteria. All departments develop and run
courses for those students, which lead to qualifications awarded on the basis of assessment. All
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departments maintain staff w ith the appropriate skill and expertise and all departments operate
w ithin an administration, which is hierarchically arranged. At the departmental level, the admin-
istration is concerned with admissions, course support, timetabling, meetings organisation and
reporting. All departments are members of schools or faculties, which, in turn, are responsible to
Council and Senate.

Before discussing the approach to the model building appropriate to this situation, it is worth
emphasising the major assumptions underlying the approach:

(1) Information is derived from the activ ities requiring it. Thus the basis for information require-
ments is the total set of activ ities making up the ‘taken to be’ institution. Since we are con-
sidering the derivation of a strategy we are concerned with the institution in transition and,
hence, the information related to the process of transition is also required.

(2) Information requirements lead to the assembly of information systems (IS). Then, only when
the IS have been determined can the IT requirements be explored.

(3) Information needs, determined by a consideration of the subject area of a department, can be
left to the individual departments. Thus, subject-based information will be excluded from the
IS/IT strategy.

(4) Some idea of the environmental factors determining the potential future scenarios for the
institution will need to be available. Thus it is assumed that a comprehensive business strategy
w ill precede the derivation of the IS/IT strategy. If not, the approach will have to start by
deriving a business strategy based upon future vision statements for the institution.

Approach Adopted

Assumption (4) above determines the actual start of the analysis but, as in all such studies, it is useful
to express the situation. Thus a ‘rich picture’(Chapter Three) has been derived on the basis of the
generalised description given above, which illustrates the assumptions, in total, about the situation
(see Figure 9.11). This highlights the institutional activ ities, processes and structural elements and
emphasises the transitional situation, which is our focus of attention.

A major question is related to what we take the ‘university 2003’ to be. (We were concerned with
a 5-year time horizon, but the work was done in 1998.) Thus the first stage must be the resolution of
this question.

Stage 1

Obtain ‘future vision’ statements from a predetermined business strategy or derive them from
interviews (or workshops) w ith relevant stakeholders. These may cover the variety of institution
aims from ‘teaching only’ through ‘selected subjects only’ to ‘research only’. These may be seen to
be desirable as well as undesirable. Each vision statement can be structured into the form of a R D
and corresponding models derived. Dependent upon the degree of variety in these vision statements
they could be combined into a single model using the W-decomposition method. This model could
then form the T in the Enterprise Model. Given the great variety, separate Enterprise Models w ill
need to be constructed. A ‘research only’ vision would not contain course elements and this would
have an impact on the kind of ‘departmental’ model to be included. However, for every other
vision a generic departmental model could be part of the T within each vision-related ‘Enterprise
Model’.

An issue-based model(s) w ill also need to be constructed for the institution development process.
This forms part of the P,M,C element w ithin the ‘Enterprise Model’. The ‘linking’ elements consist
of environmental intelligence gathering to support the know ledge assembly regarding the factors
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that govern the development of the institution, together w ith institution promotion, lobbying and
negotiation to achieve desirable rather than undesirable potential futures. The ‘support’ processes
are those required to develop and maintain institution facilities in total, including buildings, services
and infrastructure.

The deliverables of stage 1 are the set of CPTMs which represent the adaptive systems describing
each vision (or the combined vision, given low variety).

Stage 2

The total ‘information category’ requirements can be derived for each CPTM by constructing
information tables for the subsystems obtained by decomposing the model(s) of stage 1.

Some subsystems will be common to all models and, hence, the information requirements can
be divided into sets which represent ‘vision-dependent’ and ‘vision-independent’ requirements
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(i.e. irrespective of the vision, information will be required to manage facilities, finance, human
resources, etc.). The deliverable of this stage is the specification of information requirements.

Stage 3

Some way of combining information requirements into information ‘system’ requirements needs
to be explored. This may be determined by organisational or functional groupings. However,
‘organisational mapping’ w ill be an integral part of this stage as a means of defining ‘user’ roles.
Whatever the basis that the particular institution chooses for defining information system require-
ments, a deliverable is the future IS needs. Incorporated into this stage w ill be a comparison against
current IS provision in order to identify opportunities for re-use as well as new requirements.
A ‘Maltese cross’ may be found to be useful as a means of undertaking the required comparison.
The identified changes to the current IS provision will form the basis of the IS strategy. The IS
strategy must precede the IT strategy, since it is concerned with defining ‘what’ is required. The IT
strategy determines ‘how ’ the IS is to be provided. See Wilson (1990) for a description of the
information-oriented version of SSM in which a more detailed description of the above three
stages appears.

Stage 4

Technology options need to be explored. The options may be constrained by the costs of migrating
from current technology, but the implications must be examined. The total deliverable, i.e. the IS/
IT strategy, includes the decisions on technology, phasing of IS requirements on the basis of the
issue-based information collection (defined in stage 2 to support the adaptive elements w ithin
the CPTM) and the organisational responsibilities for performance monitoring and control of
the change processes.

Of the above stages, only stage 1 is relevant to the discussion of this chapter. It was argued that
significant reduction in variety could be obtained by producing a generic model that could be
expected to map onto an academic department. Again it was the ‘Enterprise Model’ approach that
was adopted. The R Ds used are as follows:

R D1  A school of studies-owned system, operated by suitably skilled and know ledgeable staff, to
produce students w ith appropriate qualifications by exposing them to courses supported
by research while acting upon the admission and assessment criteria relevant to those
courses and operating w ithin the financial constraints specified by higher management.

R D2  A system to ensure that the courses on offer, in both the long and the short term, are
appropriate to the changing characteristics of the selected market and that the facilities
available match the requirements of the courses provided, while recognising the courses
offered by competing institutions and the conditions laid down by the relevant accredita-
tion and award-giving bodies.

R D3  A system to assemble intelligence about the appropriate student and career market in order
to support course development and student acquisition, while recognising the competitive
element and the potential for external funding.

R D4  A system to allocate available facilities to the total activities related to course presentation,
research and the defined administrative procedures associated w ith financial and depart-
mental management together w ith reporting as required.

The model resulting from these R Ds is reproduced as Figure 9.12. The subsystem decomposition
is reproduced as Figure 9.13.
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As the model structure illustrates, R D1 includes some elements of S and L as well as the T. It may
frequently be the case that a R D centred around one of the enterprise model elements w ill contain
some other elements. In the case of R D1, to expose students to courses one must obtain students,
hence it made sense to include this aspect of ‘Linking’ w ithin the R D.

Similarly , for the courses to be research supported one must undertake research. Thus there was
an aspect of S also included in R D1.

The model of Figure 9.12 can now be used as the T element w ithin an Enterprise Model for the
institution as a whole. Of course, there is more than one department and the model of Figure 9.12
requires some elaboration to include those activities to assemble a set of such models. Since we have
ignored subject dependence, these activities are merely associated w ith totalling resources and
allocating finance. Within the remainder of the model, systems were developed as follows:

S Buildings development and maintenance
Services provision
Facilities (e.g. library, catering, sports, etc.)
Infrastructure development

L University promotion
Grant acquisition
External representation
R eporting

P,M,C Management of the university , i.e.
Strategic planning
HR management
Finance management
Performance monitoring and control
Change management

The CPTM describes the activities that represent ‘what’ we are taking the institution to be doing
in the future and in the ‘Transition’ process. These activ ities are the source of information require-
ments needed to support the institution in this state of change and, on the basis of what the desired
vision is taken to be, the final state. Thus, comparison against what information is currently
provided leads to the definition of the changes required by the information strategy. The IS strategy
represents the assembly of I-requirements into IS requirements which in turn (stage 4) leads to the
production of the IT strategy. The information derivation is beyond the scope of this book but, as a
brief illustration, consider the beginnings of an information table for a selection of activities from
the generic model of Figure 9.12.

Table 9.1 is an example of the assembly of operational and performance information. The
measure of performance (M of P) information categories are determined from:

E1—Efficacy (i.e. what you have to monitor to know (a) that the activity has been done and (b) that it has
been done with adequate quality)
E2—Efficiency (i.e. what you have to monitor to know what resources have been consumed in achieving
the above efficacy).

These two measures represent ‘management’ or performance-monitoring information for each
activity. The ‘targets’ against which performance is assessed and against which the decision to
take control action, or not, are defined in the control activ ities themselves. The set of tables, so
derived, represent the deliverable from stage 2 in the approach described earlier.
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CONCLU SIONS

The above examples of the use of generic models is intended to illustrate a number of reasons for
ignoring the situation-specific features that make such situations unique. It was initially argued that
it was the uniqueness of each situation that made organisational analysis so complex and was the
underlying reason for the development of a modelling language that was rich enough to cater for
the multiple perceptions of the actors in those situations. This is still the case and every study should
start from that assumption. Generic models should only be considered if a defensible argument can be
mounted for their adoption.
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T able 9.1 Operation and performance information

Promote courses O btain potential U ndertake
Activity on offer students Select students Run courses assessment

Input f Course details f Student ID f Admission f Course timetables f Assessment criteria
f Locations of f Student CV criteria f Staf f availability f Course module to

promotion f Course required f Student ID f Facility availability be assessed
f Costs f Promotion f Student CV f Student IDs f Form of assessment
f Available finance f  Student (selected) f Time of assessment

requirements
Output f Promotion f Student ID f Student IDs f Course module to f Student ID

f Course required f Student CV (selected)  be assessed  (selected)
f Form of f Module ID

assessment  f Assessment results
f Time of assessment

Measures of f List of locations f Application list f Selected lis t f Timetable f Assessment results
performance f Applications from f Quality of f Quality of achievement f Quality of

each location  applicants selection f Student/peer assessment w ith
f Cost f Cost f Cost feedback respect to course

f Cost taught
f Accuracy of

assessment
f Consistency of

assessment
f  Cost



Chapter Ten

Conclusions

In the Preamble to this book the point was made that defensibility was the criterion to be used in
organisation-based analysis if the situation under examination was to be regarded as ‘soft’ rather
than ‘hard’. If this was the case then ‘optimisation’ or the ‘right’ answer was unlikely to be achiev-
able. It was further argued that the defensibility of any outcomes relies on making the analysis that
leads to those outcomes explicit. Unless this is the case, then what emerges from the analysis is little
more than opinion. What is called for is an explicit audit trail. This means that both the concepts
being used within the thinking process and the thinking process itself need to be made explicit.
In order to achieve this, an appropriate language must be available in which to express these two
features. The emphasis of this book has been on demonstrating how to ensure that the way in which
that language is constructed and used is also defensible.

The language that emerged from the action research programme at the University of Lancaster
was based on the concept of a Human Activ ity System. For this to be a powerful and defensible
analysis tool, confusion must be avoided between the human activ ity that takes place in actual
organisations and the activity described in the concept. This turns out to be a difficult distinction to
make and to maintain. It represents one of the major sources of confusion for students since it is our
natural language that is being used both to construct the concept and to describe the real world to
which it is being applied.

The distinction is not problematical if we are using differential equations, or some other branch of
mathematics, to describe how we are thinking about some taken-to-be ‘hard’ aspect of reality,
because it is obvious that mathematics is a modelling language. Human activity is altogether more
complex and requires a more sophisticated and richer modelling language if we are to cope w ith the
ill-defined and messy aspects of ‘soft’ situations. Our natural language has this capability.

However, we must remember that when we are developing a model, (in whatever language is
appropriate), we are not describing reality but we are always describing how we are thinking about
reality .

As long as we retain the thought that what we are describing, in relation to these two aspects, are
two totally different things, i.e. in one case we are describing what is in our head and in the other case
what is outside it, the confusion might be avoided.

It is actually the case that we are using two different languages even though we might be using the
same words. At a particular level of resolution, the language of the concept is always in terms of
‘what’ whereas in the real world (at the same level of resolution) the language is in terms of ‘how ’.
We cannot do a ‘what’ w ithout deciding ‘how ’ to do it. So that our observations of the real world
(i.e. of people actually doing things) are of the decided ‘hows’. Thus, if ‘what’ we want to do is ‘take



exercise’ we might choose to ‘ride a bicycle’ or ‘pump iron’. These alternatives represent choices at
the same level of resolution.

If we wish to change the level of resolution then each of these ‘hows’ can become a ‘what’, i.e. if
‘what’ we want to do is ‘pump iron’ we can decide ‘how ’ to do it. The level of resolution is the key to
avoiding confusion.

Given that we w ish to make the thinking process explicit, the R D/CM pair are the mechanism
for its achievement. They represent the fundamental building block of SSM and so provide the basis
for defensible analysis. The supporting tools which help to ensure the proper structure and
formulation of these concepts (i.e. CATWOE and the FSM), are also necessary components of
the intellectual process. They need to be declared in order to demonstrate the legitimacy of the
constructs so derived. However, once sufficient practice has been accumulated, they tend to become
internalised and thought about as the R D/CM are being developed. Within this b ook, it is assumed
that by the time that an analyst is producing a CPTM, su ff icient expertise w ill have been acquired to
omit reference to CATWOE and the FSM. They are still relevant and should be available if needed.
T h is is al l th at s h o ul d be inte rnal is e d. The R D/CM pair (or sets of pairs) should never be internalised
but should always be available, even to the analyst who is developing them, so that it is know n that
legitimate concepts are being used. Once the basic concepts themselves are allow ed to be inter-
nalised we are back to making assertions or merely offering opinion.

Frequently, I have been asked the question ‘what computer tools are available to support SSM?’
There are, in fact, very few . Within the information-oriented version of SSM (Wilson 1990),
computer-based representation of the ‘Maltese cross’ is sometimes used, but I personally find that
it adds little of value to the process. A software program that is used extensively is called MooD
(Salamander 2000). The example, given in Appendix Three, uses MooD. All the MOD applications
and Met. Office work, using SSM, record the conceptual models in this language. I don’t find it a
helpful application at the conceptual model development stage, since it is essential, I find, to have the
entire developing model on display; particularly if it is a CPTM that is being produced. A sheet of
A0 paper is the most practical aid during model development. However, once completed, MooD
provides a useful medium for storing and transmitting a large model.

As a simple example to illustrate this discussion, let us take a project concerned with a strategic
review of the consulting company, Hi-Q Systems. This study was to be followed by an analysis of
information requirements and both aspects required the development of a CPTM to cover the scope
of the whole company. As an illustration consider the element of the Enterprise Model associated
with the T. Figures 10.1 and 10.2 illustrate the two formats of the models representing my version
and the MooD version respectively. The subsystem decomposition in MooD can be demonstrated
through the use of colour and that was the case here (hence the greyness in some of the activities).

Explicit boundaries can also be represented in MooD and as a second example consider one from
the Met. Office project. Within the HR management analysis, a detailed model was developed
relevant to a part of the organisation know n as ‘The Job Advice Centre’. This represented an
expansion of one of the activities w ithin the total ‘HR management’ model. Sufficient detail
could be produced by using a single RD. Figure 10.3 presents the R D/CM pair (w ithout decom-
position into subsystems). The equivalent model (w ith decomposition), described in the language of
MooD, is given in Figure 10.4.

A number of ‘draw ing’ packages exist which could be used to record already-developed models,
but the significant advantage that MOOD offers is that it can reproduce hierarchical model decom-
positions while retaining the logical dependencies.

Although a computer-based tool exists, which seems to be well received and used, it is worth
remembering that the model is never the deliverable. It is an intellectual construct to be used in some
organisation-based analysis and it is what the model leads to (either as the source of a service system
or as a standard to compare against reality) that is the useful outcome. Given this role, the model
need not be communicated, except to others w ithin the problem-solving team.
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Figure 10.1 The ‘Hi-Q’ model for T (the original figure may be viewed on ftp://ftp.wiley .co.uk/pub/books/wilson/)

Figure 10.2 The MooD version of Figure 10.1 (the original figure may be viewed on ftp://ftp.wiley .co.uk/pub/books/
wilson/)
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Figure 10.4 The MooD version of Figure 10.3 (the original figure may be viewed on ftp://ftp.wiley .co.uk/pub/books/
wilson/)

F ig ure 10.3 C M corresponding  to  the  Job  Advice  C  entre  (the  original  figure  may  be  viewed on  ftp://ftp.wiley  .co.uk/
pub/books/wilson/)



The previous chapters have attempted to reinforce the logic stream of analysis w ithin the total
range of intellectual processes that make up SSM. They have also illustrated the developments that
have taken place over the last few years related to the class of analyses needing a definition and
description of an intellectual construct, which maps onto an organisation boundary. This is the
CPTM.

It is worth emphasising that the ‘consensus’ referred to in the title of this concept is the consensus
of the problem-solving team and not of everyone within the particular organisation. Thus it
represents an explicit answ er to the question, ‘what are we taking the organisation unit to be
doing?’ This concept then becomes ‘the basis’ on which the rational analysis of the set of organisa-
tion-oriented problems, illustrated by Figure 1, can be progressed.

It is unfortunate that some of the academic publications that appear argue for the removal of
rationality in relation to the analysis of real-w orld problem situations. Action research, the original
source of SSM, has always tried to be useful and learn from application and I have not yet seen any
evidence that argues for its removal on the grounds of improving utility. Action research is not
scientific research, which can argue for repeatability in its findings; that is not achievable in human-
dominated situations. Neither can it lead to public know ledge about the interpretation of events.
What we can expect from action research is a set of transferable ideas that have application across a
w ide variety of situations. Some of these ideas rely on the application of logic; not groundless logic,
but that which is informed by the general act of living on this planet. Some would-be practitioners
may find this application difficult and argue for the abandonment of it. I would wish to argue for
the retention of as much logic and rationality w ithin the intellectual processes as is possible. This
book was written to offer help in this endeavour.
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Appendix One

The Albion Group

(1) The information contained in the follow ing pages describes a situation in a company in which
you, as a consultant, have been asked by the Managing Director of the group to carry out an
investigation.

(2) The main purpose of this exercise is to give practice in analysing a problem situation.
(3) Information is available in the form of:

(a) set of internal letters about a particular problem in the company
(b) some additional notes prepared recently for other consultants
(c) other information relating to certain areas of activity in the group.

(4) The description of the process technology of the group is intended to provide a plausible
sequence of events leading from raw material to finished product that is adequate for the
purpose of the exercise.

(5) It does not purport to be a detailed description of actual processes in any industry. Similarly, the
market forecasts and sales figures do not apply to any specific product.

(6) Assume the year to be 1984.
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Albion Group Case Study

(NB 10a)
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From Production Scheduling

BETTERFINISH

Specimen Production Schedule (Partially Complete)

Week 17

for Machines 1 and 5

Machine 1 Machine 2

Gauge Finish Ft Gauge Finish Ft

Machine 3

Gauge Finish Ft Gauge Finish Ft

Machine 4 Machine 5

Gauge Finish Ft

9

8

6

9

6

6

6

8

6

8

6

5

6

4

1

1

3

6

3

1

1

3

600

720

240

80

920

160

840

140

540

140

60

9

9

6

9

6

8

8

6

6

6

8

6

9

2

2

2

2

2

2

2

2

2

2

2

2

2

280

320

160

1120

960

340

280

40

180

80

40

960

640

Albion Group Case Study

(NB 44)
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Independent Market Forecast for Finished Board

(Market Research Inc.)

Total U.K. Sales

20

15

10

5

Sq. ft. 10,000,000×

YEAR
84 85 86 87 88 89 90

light

medium

Heavy

The main increase in heavy gauge is due to the increase in fitted kitchens and bathrooms,
and prefabricated wall sections. Light gauge is decreasing because of the increasing use of
plastic surfaces.

80% of the market is in the London Area, and Surface Stockists have good contacts with a
large number of outlets in this area. From a distribution point of view they are ideally
situated.

1

2

A lbion Group Case Study

(NS 32)
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Appendix Two

The follow ing examples represent illustrations of organisational problem-situations. Use whatever
concepts and approaches you feel are appropriate to tackle the stated concerns. However, each
situation is ‘soft’ and therefore lends itself to the ideas discussed w ithin this book.

(1) A small publishing company wishes to launch a new technical journal as a diversification from
its present concentration on book and manual publication. The editor sees the introduction of
the journal as an opportunity for making use of new technology for the recording, storage,
manipulation and accessing of all information related to circulation, trade advertising, produc-
tion and finance. During the launch, decisions w ill have to be made about frequency of issues,
size of production runs, number of articles and pages, etc. But since these decisions, w ill have to
be reviewed continually on the basis of performance information once the journal is up and
running, he sees no difference between the information required for the launch and that
required on a continuous basis. Thus he w ishes the technology to be available and in place as
soon as possible. However, he wants to make best use of the opportunities provided by the
technology, and hence would like you to undertake a fundamental and unconstrained analysis,
to identify what information he needs to have available to manage the publishing of the journal
in a way that makes it both effective and efficient.

(2) Gotham County Police Department are about to conduct a strategic review of their total
operations w ith a view to improving both their effectiveness as a crime control service to the
community and their use of resources in providing that service. As part of this review they are
carrying out an audit of their current IT systems.

We are members of a consultancy company who have been asked to tender (bid) for either or
both of the pieces of work mentioned above. It is our belief that the two areas cannot be
separated since the information support needed (via the IT systems) is itself dependent upon
the findings of the strategic review . We will therefore tender for the whole study.

I would like you to contribute to the tender by writing the section which describes our
approach. Please illustrate the various stages w ith examples of models, etc. relevant to their
business. We have already discussed various aspects of SSM with them so feel free to use systems
language.

It is important that we recognise the various facets of police activity such as traffic control,
security of property, community education, etc., as well as crime prevention and control.
Clearly a police department is a multi-role organisation and both a strategic review and an
information requirements analysis must recognise this. The organisation must also contain
non-police-specific activities, e.g. human resource management, strategic planning, maintain-
ing an awareness of the developments in relevant technology, etc. Deciding how to define this

Exercises



role must be an integral part of our approach.
The police department has already invested in significant IT support and has an ageing

mainframe which contains all the processing and storage associated w ith criminal records,
crime statistics, finance and personnel details. A lthough at the tender stage we cannot be
expected to know the current status of the IT support, our approach must show how we
would take it into account.

(3) Comminc (UK) Ltd are the UK subsidiary of an American Cable Telecommunications
company. They are a relatively young organisation; having been operating for only
seven years. They compete w ith companies like BT for the supply of a range of cable

customers.
They have a corporate headquarters near London but all the sales activity is carried out

through eight geographically distributed franchises.
Being a new organisation, they have been given growth sales targets by their American

parent, which they are not achieving. Part of the problem, they believe, is the lack of adequate
customer/sales information on which marketing initiatives (campaigns) can be based and
evaluated. These campaigns can be nation-w ide and driven by the corporate marketing depart-
ment at headquarters, or they can be based upon local initiatives, driven by a particular
franchise. Either way, corporate marketing need to be able to assess the response to these
campaigns as part of their desire to assemble customer intelligence which they can then use
alongside competitor intelligence to help them decide how to attack the market and so improve
their overall business performance.

Corporate marketing have decided that they need a ‘data warehouse’ and have asked the IT
Department to provide it. There is no common understanding of what a data warehouse is or
how it should be used though a budget of some £1.5 million has been authorised.

The IT project manager, (our client), knows about SSM and believes that it is worth
investing in some SSM-based consultancy in order to define what the role of marketing should be
taken to be and hence, what information they need to provide the necessary support.

We have been asked to provide a short tender (bid) document, which illustrates how we
would go about this part of the project. We must give examples of the various stages that we
propose in order to demonstrate the power of using SSM and its relevance to their situation.
Please provide me with a draft document covering the above requirement so that I can convert
it into a tender document format, add CVs, etc.

(4) A recently established group of consultants who operate as general business and management
consultants are considering employing you as part of their BPR and IT section. They already
have technical IT skills w ithin the section but they have found difficulty in linking these skills to
the more generally oriented business skills. They see you and your skills providing the required
link and consider using you as a liaison individual w ithin projects utilising both business and IT
skills.

To help them reach a decision they require you to illustrate your approach by taking a
management consultancy group as the client organisation and show, w ith relevant examples,
how you would define its information requirements and relate these to the IT systems that it
already operates.

Note: Make whatever assumptions you feel are necessary

(5) The Utopia Grand Hotel adjacent to the university campus is under pressure from the owner,
Great Eastern, to improve the utilisation of its facilities and so enhance profit generation. The
hotel has a multi-role and provides the usual facilities for its guests in the form of a range of
room standards, bar and restaurant facilities, gymnasium and a sw imming pool. The latter are
also available for non-residents. It operates the usual room services and employs sufficient staf f to
ensure a four-star standard of provision. The hotel also operates a conference and teaching
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products, (such as TV and telephones) and other services to both business and residential



facility available both to university and external organisations. This obviously interacts w ith the
normal hotel function since the conference and teaching activity frequently requires hotel
accommodation provision.

As part of this performance review the hotel manager is proposing to undertake an audit of
current IT support. At present they operate a PC-based reservation system covering the hotel
accommodation which is integrated w ith the Great Eastern nation-w ide reservation IT system.
Conference bookings are handled via a separate IT system (also PC-based). There is further IT
support for the total accounting processes but activ ity to do with maintaining room amenities
(including bedding, laundry, minibar, washing, commodities and tea making) are all manual.

Clearly an audit of IT support would have to start w ith an identification of information
requirements related to the total hotel operation and management.

You are asked to contribute to the audit:

(a) by suggesting a suitable approach to the audit and
(b) by illustrating the various stages in this approach through the derivation of models etc,

related to the hotel business.

(6) A small Kendal-based insurance company operates through a central headquarters and field sales
representatives (reps). It provides a range of insurance products from straightforward whole-life
policies, which pay a lump sum on the death of the policyholder, to endowment schemes,
which pay a lump sum to the policyholder on a maturity date.

The headquarters processes the various policies, keeps records of sums due and paid out,
together w ith all the records of the policyholders. The administrative staff, who deal w ith these
records, are paid a fixed salary but the sales representatives are paid a basic salary plus a
performance-related component (bonus).

The salaries office, which administers the pay-related activities, including the company policy
on pay, has recently raised the issue of how the performance-related component is derived.

The sales reps are each allocated a geographical area w ithin Cumbria, part of north Lancashire
and north Y orkshire. They have both a marketing and a sales role so they each have the freedom
to launch promotional schemes in their area, in order to attract potential customers, as well as
undertaking visits to individuals at home or in the workplace.

The company pay the cost of these schemes plus all expenses. The sales reps are required to
maintain records related to actual and potential customers, promotional schemes and their
outcomes and all financial data. This is meant to provide opportunities for learning about
ways of improving both the marketing and selling activ ity so that the lessons can be shared
with other sales reps.

Some reps are good at maintaining records but others are not, as they currently receive no
recognition for it.

Previously the sales reps received a bonus based upon the value of the policies that they
attracted but recently it has been argued, by the salaries office, that some of the costs incurred in
schemes for attracting new policyholders has been excessive and the schemes have not been all
that successful. Performance, they argue, should be assessed on the basis of the ‘whole job’ not
just the policy value.

This has given rise to a debate about what the ‘whole job’ means.
How would you use systems ideas:

(a) to explore this situation?
(b) to arrive at a definition of the ‘whole job’?
(c) to determine what records should be maintained?
(d) to derive a rational basis for the performance-related pay component?
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Abstract
In January 1996 work began on the development of the United Kingdom’s Army Operational Architecture
(AOA). Three models of the Army; High Intensity Conflict (HIC), Peace Support Operations (PSO) and a
Business View covering the delivery of Military Capability were developed. Whilst this work was being
undertaken, separate but related modelling and analysis was being carried out to produce a formal
Statement of User Needs (SUN) to support the development of a future Formation Battle Management

The Development of the United Kingdom’s Single Army Activity Model and



System (FBMS). This work included the examination and modelling of the processes associated w ith
Command and Control (C2) on the battlefield including Intelligence Preparation of the Battlefield (IPB)
and Intelligence, Surveillance, Target Acquisition and R econnaisance (ISTAR ) and the linkages to Combat
Service Support (CSS) and Targeting. In January 1999 work began to develop a model, which covered
activities that had not been in the previous models and also to consolidate the separate models into a Single
Army Activity Model (SAAM), set w ithin the context of Defence/Joint activity. This paper sets out how the
model was built, its associated information taxonomy, how information was captured for each activity, the
lessons learnt and how the work is planned to be exploited to analyse real world issues in order to develop
future C2 systems and support Information Management.

1. Introduction

In May 1998 the UK’s AOA Version 1.0 was released on CD-R OM. Its aim was threefold; to explain what was
meant by an Operational Architecture from a UK perspective, to provide access to the models which had been
built using the Soft Systems Methodology (SSM) and captured using the MooD case-tool and to illustrate how
an Operational Architecture could be used for a variety of analysis. It was planned that Version 1.0 would be
followed by subsequent models, which covered those areas that had not been developed and that all the models
would be merged to form the SAAM (in SSM this is referred to as a Consensus Primary Task Model (CPTM)).
It was proposed that the SAAM, when complete, would consist of:

f A pictorial depiction of those activities which the Army should undertake to be the organisation, which is
defined by capstone documents. These documents include; the Army Plan, Defence Missions and Military
Tasks (as defined by the Strategic Defence R eview (SDR ) and subsequently the Strategic Plan), and high
level Defence and Army doctrinal publications. This pictorial depiction includes activities to provide the
land components of capability, generate the land component of a specific force and the employment of the
land component of this specific force. The SAAM is termed ‘conceptual’ because it is derived from a logical
decomposition of the definitions of the Army and is independent of current organisations and equipment. It

now nor how it does it. Implicit in the pictorial depiction is the logical dependencies between activities.
f An information architecture, which defines, for each activity w ithin the model, three categories of informa-

tion: that required for the activity to take place; that produced as an output of the activity; that required as a
measure of performance of the activity. From this the sources and sinks of information can be identified.

fThe mapping of one or more Command and Staf f Functional Areas (CSFA)1 to each activity.

1.1 Initial Plan

The initial plan had seen this work beginning in June 1998 but resources were required to support the SUN
modelling effort. This modelling was looking in more detail at C2, IPB, ISTAR , Targeting and CSS, and was
considered more important at that stage because it was intended to inform potential contractors for the British
Army’s FBMS about the relationship between these key areas. This is illustrated in Figure A3.1.

In addition, the staf fw ithin the AOA Team was tasked to look at what activities were associated with ‘Force
Preparation’.2 This was a new term and it was through conducting a detailed analysis of the Business View (to
be retitled Force Preparation) that the team were able to develop a paper that allowed a definition of ‘Force
Preparation’ to evolve and identified key activities. A lthough this was important work and illustrated how an
Operational Architecture could be exploited, it had delayed the development of the SAAM until January 1999.
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1 Command and Staff Functional Area are also referred to as Key Business Function’s in other related areas of work; they
describe generic types of ‘real-world’ functional processes undertaken within Defence.
2 The term ‘Force Preparation’ is used within this paper to describe all military activities that take place prior to the
operational deployment of a force and subsequent to its recovery or redeployment, and which must also be maintained
during conflict. These activities are largely conducted in-barracks, but are all focused in support of operational effectiveness.
Force Preparation as been defined as ‘All activities necessary to define, resource and deliver British Army capability, w ithin
graduated readiness criteria, for operational employment in the Land Component of a joint/combined force’.

defines what an Army must do to be the organisation defined in the capstone documents, not what it does



1.2 The Challenge

The challenge that faced the team was how this model was to be built and how could the existing work within
the AOA and SUN be used and show clearly the linkage from the AOA into the SUN. The SUN models were
effectively a subset of activities w ithin the AOA that had been described in the language of the ‘real world’ and
were then modelled to a higher resolution. Figure A3.2 illustrates the situation.

In addition:

f An information taxonomy was required so that the information captured by the modelling could be linked
to the work ongoing in the UK’s Defence Command and Army Data Model (DC ADM) and existing
Information Products (for example AdatP3 messages). The latter because information products, although
providing the wrapper for information were being used by research staf fw ithin the Defence Evaluation and
R esearch Agency (DER A) to describe the Information Exchange R equirements (IER) between organisa-
tions in the Joint Information Flow Model ( JIFM).

f A mapping of one or more generic CSFAs to each of the lowest level of activity associated w ith each of the
sub-models developed, which could then support the mapping of organisations, where lead responsibilities
for key activities are likely to lie.

1.2 Selection of Modelling Methodology

The models developed as part of the AOA Version 1.0 had been developed using SSM, which had been
adapted to support the AOA approach to modelling. A brief explanation of SSM is at Appendix A. This
methodology had now become more w idely accepted within the Ministry of Defence (MoD) and two of the
Army’s Commands were using both the methodology and the MooD case-tool to support the work in
defining their own business processes and the R oyal Navy had adopted a similar approach. It was therefore
decided to continue w ith SSM however the team had an open mind on whether to continue to use MooD to
support SSM or utilise other case-tools.

1.3 Selection of a Case-tool

The AOA Version 1.0 had used MooD Version 3.32 as a case-tool to support the modelling process. Using
MooD the team had been able to develop Aggregate Models3 for each of the sub-systems developed. A major
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Figure A3.1. SUN Modelling Context Diagram

3 In order to ensure coherence and compatibility of approach when building complex models, the AOA models were
developed by decompositing activities into component sets of sub-activities which themselves were further decomposed
to higher levels of resolution. The Aggregate Model represents the complete set of activities at the highest level of resolution
together w ith the logical dependencies between these activities. Aggregate models at lesser levels of decomposition were also
built to support specific analyses.



problem however was to bring all the models together to form an overall aggregate model in order to conduct
the analysis, and as the average number of activities for each of the three views modelled exceeded 600, MooD
did not provide a practical solution to the problem. A member of the team came across an application called
Power Designer, which contained a suite of tools, one of which was Process Analyst Version 6.1. Utilising this
tool the team were able to produce models which included all the activities at Level 3 (i.e. the third level of
decomposition of activities) on a single A0 sheet of paper. There were a number of drawbacks; activities were
limited to 80 characters and a direct link to MooD could not be established due to the proprietary nature of the
database in Process Analyst. As a result a number of potential case-tools were reviewed by the team prior to
January 1999 to see if one tool could support both SSM and allow aggregate models to be developed.
Ultimately it was decided that both MooD and Process Analyst would be used and the penalty of having
to rebuild the models in Process Analyst would be accepted.

2. D eveloping the SAAM

2.1 Initial thoughts in developing the SAAM

Initial thoughts centred on the relationship between Military Capability and Military Operations and earlier
work had indicated that there was a relationship between the generation of specific capability to meet a specific
operation. Each of the three views modelled to support the AOA Version 1.0 had included a generic sub-model
which, although given three separate names because the MooD Case-tool did not allow duplication of
processes or activities, were all the same. These were ‘Generate the Force’, ‘Generate Military Capability’
and ‘Generate Military Capability required’. In addition a comparison of the two operational views had
provided a clear insight of those activities, which were either the same in each view or were similar. With
this as a starting point a series of Root Definitions were developed and two high level models built. An early
context diagram for the Military Operations model showing this relationship is at Figure A.3.

Work on the Force Preparation paper indicated that the relationship was however more complex, and that
other areas, which had not been specifically addressed in either the modelling contained in AOA Version 1.0 or
the SUN, had also to be considered. An example was R esource Accounting and Budgeting (R AB), which was
a new process for managing MoD resources. This complexity is illustrated in Figure A3.4.
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Figure A3.2. The problem in developing a Single Army Activity Model



The shaded area, in ‘Green’, is about the employment of Military Capability for specific Military
Operations. What was clearly indicated by the analysis was that future battlefield systems would need to be
supported by what had hitherto been described as Non-Operational Systems, particularly in the Deployment
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2.2 Building the SAAM

In December 1998 a contract was awarded to The Smith Group and Hi-Q Systems for support to the military
AOA staff, forming a multi-disciplinary team responsible for building the SAAM. One of the key objectives
was to reuse, where logically sound to do so, the existing work within the AOA Version 1.0 and SUN Models
Version 4.1. To facilitate this process a member of the military staf fmapped SUN activities against those in the
AOA HIC and PSO models. At the same time the team began a top-down process of determining a series of
R oot Definitions that described the purpose of the British Army against the laid down Defence Missions and
Military Tasks that had been agreed in the SDR . With the support of Dr Brian Wilson, a Level 1 CPTM was
developed. This was based on the concept of an Enterprise Model. This is shown diagrammatically at Figure
A3.5.

Further refinement of the R oot Definitions and the need to take in the relationship w ith the Defence and
Joint environments lead to the development of the Context Diagram at Figure A3.6, which then allowed the
development of four sub-models, which were colour coded and numbered as follows:

f Overall management and control of the Army (Grey —4).
f Provide and maintain the Land Component of military capability (Y ellow —1).
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f Conduct overall military strategy and operational planning (Purple—3).
f Command and Control the execution of a specific Land Component mission (Green—2).

2.2.1 The ‘Scope’ of the SAAM

The links between the Army and the Defence, Joint and Combined areas were not well developed in previous
work in both the AOA and the SUN which had addressed mainly single Service activity. In developing the
SAAM it was essential to move from a single Service (‘Sector’) view to an Environmental view in which the

purely single Service objectives whilst others take place in the w ider environment; mainly that of the Land
Component, but there are complex overlaps between the single Services (RN, Army, R A F) and Environments
(Sea, Land, Air) views. The potential complexity of the ‘extended’ boundary of Army interest is shown in the
diagrams in Figure A3.7 below which also show the boundary for the SAAM:

The concept for broadening the scope of the SAAM is implicit in the definitions of the four major sub-
models in Paragraph 2.2 above. Fixing this scope for the SAAM should then provide the ‘hooks’ for other OAs
into the SAAM’s environment and vice versa. Thus, if the boundary of Army interest were drawn on the
context diagram for the SAAM at Figure A3.6, it would pass through some of the activities. An example is the
sub-model for ‘Conduct overall military strategy and operational planning’ (Figure A3.8); this example also
well illustrates the value and robustness of models developed using SSM.

The activities w ithin the large central square represent those, which, logically, must take place to support the
main activity of conducting overall military strategy and operational planning. This conceptual model may be
‘instantiated’ to look at the ‘real world’ by identifying which real-world organisation performs each activity. In
this particular model w ith this particular set of activities, some are performed in the real world by the Joint
staffs, some within MoD HQ, and some by Army organisations. Boundaries (or goose eggs) may therefore be
drawn around activities to shown the boundary between the Army and outside organisations; the activities
outw ith the Army boundary then represent the overlaps or ‘hooks’ into the other environments w ithin which
these organisations exist. The activities w ithin the model are independent of current organisations because they
represent a logical view of what must take place, not how it takes place. Therefore the model would be just as
valid a view in, say, 1990 as 1999 as 2009. However, between 1989 and 1999 the real-world boundaries would
have changed with, for example, the increasing emphasis of Joint operations and the formation of the UK’s
Permanent Joint Headquarters (PJHQ) as a key player.

2.2.2 Root Definitions and CATWOE

The R oot Definition ‘attempts to capture the essence of the system being described and hence it is more than a
mere statement of the objectives of the system. It incorporates the point of view that makes the activities and
performance of the system meaningful’ (Wilson, 1992). The R oot Definition can be tested to see how well it is
formulated. This test is performed against the follow ing elements, often remembered by the mnemonic
CAT WOE:
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Army operated as the Land Component of a joint/combined force. In this view , certain Army activities support



C ustomer
Actors
Transformation
Weltanschauung
O wner
E nvironment

The system exists so that a certain Transformation Process may be performed by Actors within the system
for the benefit (or otherw ise) of Customers. The system is controlled and resourced by an (external to the
system) O wner and the system must operate w ithin constraints imposed by the w ider E nvironment. The
R oot Definition will have been written in consideration of some particular framework of perceptions or
outlook (Weltanshauung) which make this particular R oot Definition a meaningful one.

The root definition provides the basis from which a conceptual model can be built. The model is derived by
writing down the activities, which must take place for the system to be that defined in the root definition;
arrows, which show some type of logical dependency, link these activities. Models may be taken to higher
levels of resolution by deriving root definitions for activities in the top-level model and then deriving the lower
level model in a similar manner to the first. Opinions differ as to the number of activities in an ideal model;
either few if any level of decomposition (i.e. a large ‘flat’ model) or several levels of resolution with relatively
few activities against each root definition (i.e. a collection of linked ‘deep’ models). In practice, and because of
the need to use a supporting tool, the latter approach, which had been adopted for the AOA, was retained for
the SAAM.

The supporting R oot Definitions and CAT WOE for the SAAM are as follows:

f Overall management and control of the Army.

R oot Definition: A Secretary of State-owned system to contribute to the Defence Missions and the immediate
strategic aim, as laid down by the Secretary of State, by utilising appropriately organised Army personnel in
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conjunction with other forces and non-military personnel as appropriate to execute the total range of functions,
represented by that organisation through the application of good management practice and the application of
those constraints that are relevant to the achievement of Defence Missions and the immediate strategic aim.

f Provide and maintain the Land Component of military capability.

Ro ot Definition: A system to advise on, provide and maintain the Land Component of military capability
required, augmented by ‘others’ as appropriate, to respond to a series of Defence Missions and Military Tasks
ranging from High Intensity Conflict against a sophisticated, complex and adaptive enemy in uncertain
circumstances to the creation and maintenance of a benign operating environment (PSO) and others, as laid
down by the Secretary of State, and within an agreed readiness criteria, whilst recognising previous experience,
potential international relationships, technical and doctrinal developments and within financial and other
appropriate constraints.

f Conduct overall military strategy and operational planning.

Root Definition. A system owned by a Superior Commander and operated (by the Army) in conjunction with
other forces, allied and neutral personnel, where appropriate, to provide advice both on the capability poten-
tially available and utilisation of the Land Component during the conduct of the Strategic estimate and
development of a specific Campaign plan, taking account of existing contingency plans and previous experi-
ence where appropriate, in order to contribute to the achievement of the immediate strategic aim as specified
by the Secretary of State and within economic, political, legal and cultural constraints.
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C Secretary of State.
A Not specified.
T Application of good management practice and the utilisation of appropriately organised Army per-

sonnel, other forces and non-military personnel to the achievement of the immediate strategic aim and
provision of the capability required to meet the Defence Mission and Military Tasks.

W The application of good management practice and appropriately organised Army personnel w ill con-
tribute to the achievement of the immediate strategic aim and the generation of the capability required to
meet the Defence Mission and Military Tasks.

O Secretary of State.
E Good management practice, constraints relevant, Defence Missions and immediate strategic aims.

C Secretary of State.
A Not specified.
T To advise, provide and maintain the Land Component of military capability required to respond to a

series of Defence Missions and Military Tasks laid down by Secretary of State.
W By knowing what range of missions and tasks are to be met, you can maintain the appropriate Land

Component of military capability.
O Not specified.
E Need to take account of previous experience, potential international relationships, doctrinal and tech-

nical developments, and financial and other appropriate constraints.

C Not specified.
A Other forces, allied and neutral personnel, where appropriate.
T To provide advice both on the capability potentially available and utilisation of the Land Component

during the conduct of the Strategic estimate and development of a specific Campaign plan.
W Defining specific Campaign plan by taking into account previous experience and existing contingency

plans where appropriate is the way to achieving an immediate strategic aim which will be specified by
the Secretary of State.

O Superior Commander.
E Available capability, economic, political, legal and cultural constraints.



f Command and Control the execution of a specific Land Component mission.

Ro ot Definition: A Superior Commander-owned system, operated by a commander and subordinates, con-
tinually to make decisions about the deployment (and recovery), employment and sustainability of Land
Component of a military force together w ith the execution of these decisions, in order successfully to achieve
the Superior Commanders intent w ith respect to a specific mission whilst learning from this process to bring
about improvements in operational effectiveness and recognising the changing operating (physical) environ-
ment, operating constraints and coordinating action with other forces and nonmilitary organisations as appro-
priate to the mission.

2.3 The Relationship to Command and Control

The End State for Future Army C2 for the British Army, achieved through Digitisation of the Battlespace
(Land) (DBL), is defined as:

‘A highly effective command and control capability that exploits information for force preparation, force
generation and the conduct and sustainability of operations around the spectrum of conflict, that is optimised

tributing towards operational impact and strategic significance.’ 4

Work in support of the SUN had focused predominantly on C2, IPB, ISTAR , Targeting and CSS and it
was important to ensure that the SAAM maintained this link, which although implicit in the AOA Version 1.0,
needed to be explicit w ithin the SAAM. Figure A3.1 showed the relationship between those processes that had
been supported in the SUN Models Version 4.1. The Level 1 C2 model is in Figure A3.9.

The SUN C2 model was built to reflect the OODA loop (Orientation, Observation, Decision and Action).
This was retained in developing the SAAM. The relationship of the SUN C2 model to the SAAM is shown at
Figure A3.10.

The key differences are that although the SAAM as incorporated the C2 model based on the OODA loop
and the underlying activities, they are now linked to the w ider environment. In addition by follow ing the SSM
a clear audit trail now exists from the top-level context diagrams in the SAAM to the SUN models. The three
MooD processes; ‘Mission Analysis’, ‘Evaluation of Factors’ and ‘Consideration of Courses of Action (COA)’
shown in the rectangle box marked ‘Orientation’ in Figure A3.9 have been incorporated into one MooD
process ‘Interpret Superior Commander’s intent and determine potential COAs’ in the SAAM and expanded at
the next level.

2.4 Level of Decomposition

In the AOA Version 1.0 the models were taken to three levels, w ith the exception of a number of monitoring and
control activities, in the SUN the level of decomposition was taken to four levels, the 4th level only for key
activities. In the SAAM it was not possible to model to a specific level across the model. Each sub-model was
therefore modelled to a level of resolution that was considered useful. This is illustrated in the diagram in Figure
A3.11.
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C Land Component of a military force.
A A commander and subordinates.
T To make and execute decisions successfully to achieve the superior commander’s intent w ith respect to a

specific mission.
W Mission will be achieved by continually making decisions about the deployment (and recovery),

employment and sustainability of Land Component of a military force together w ith the execution of
those decisions. Learning from the process w ill enable improvement. The force may operate in con-
junction with other forces and non-military organisations and therefore there w ill be a requirement for
co-ordination.

O A Superior Commander.
E A changing operating (physical) environment and operational constraints.

4 Draft Paper ‘Operational Parameters for Digitization of The Battlespace’ (Land) (ADC/P(99)1 dated 12 Mar 99).

for joint combat w ithin an alliance/coalition context, w ith the object of delivering tactical success, con-



It was only after the models were built that work could begin on capturing the information associated w ith
each activity as either an input to the activity or an output from the activity, mapping CSFAs and identifying
MoP for each activity. This was captured in MooD using an Object Association Model. It was at this point that
work could also begin on developing an aggregate model. Aggregate models provide not only an ideal tool for
conducting system or organisational mapping but also assist in the integrity checking of the complete model. The
diagram in Figure A3.10 illustrates an aggregate model developed to support the AOA version 1.0 Business
View . The mapping shown in Figure A3.12 is the system boundaries for each of the five sub-models developed.
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3.

3.1 Background

The SAAM has been built w ith the information requirements of an activity in mind from the outset. This has
required a common understanding of ‘information’ in order to identify inputs and outputs to activities as well
as the relationship of information to the measure of performance of activities. Consequently staff from both the
AOA and the Army Data Services were engaged in discussions in the early stages of the development of the
SAAM. This generated information relational terms (taxonomy) and a method for producing descriptions of
data and information to support both the SAAM and DCADM respectively.

3.2 Information Taxonomy and Information Architecture Development

The method for developing the SAAM information architecture was as follows:

f Define information taxonomy, and information categories (input, output, MoP) to be captured in the
SAAM.

f Create an information category catalogue from the AOA and SUN information categories, and reference to
information products where applicable. The information products were derived from AOA/SUN, JIFM,
DER A User R equirements Database (UR Db)/Information Architecture/Battlefield Information System
Tool (BIST) descriptions and STANAGS (ADatP-3).

f Map information categories from the catalogue to SAAM using MooD;
f Develop the SAAM information categories further as the activities are populated. Use the information in

MooD to populate the top half of the Maltese cross.5 An example of a Maltese cross is shown in Figure
A3.13.

The successive stages in this development are described in the remainder of this section of the paper.
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Figure A3.11. Decomposition Process using MooD Case-tool

5 In essence the Maltese cross is a four-part matrix. The upper half or north axis contains the activities taken from the activity
model, the east and west axes are identical and contain information categories deemed essential for the support of those
activities (The west axis (represents inputs) is the mirror image of the east axis (represents outputs)). The south axis is a listing
of information processing procedures (automated and manual) that exist prior to any review . In a greenfield site the lower
half of the cross w ill be blank.
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3.3

3.3.1 General

The relationship between information and data, described here as the information value chain, is illustrated in
Figure A3.14. Information is used, through the learning process, to create knowledge that is acquired through
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training (in such establishments as the Joint Services Staff College) and experience (such as Operations). Data is
a series of observations or measurements. Data w ith context can be regarded as information. Data processing is
the sequence of operations performed on data by a computer and only becomes information when read in
context by a human.

Information categories are the set of information classes necessary to describe the nature of information that
is required, or produced, by SAAM activities. Information products can be thought of as the container for
carrying one or more information categories. In order for operators to use products, they have to populate
templates by applying their knowledge through a combination of experience and the current operational
circumstances. Taxonomy is a classification scheme, that is, a standard means of identifying and describing
things, in this case meta-information. Meta-information is information about information’, that is, information
used to describe the properties of real information. The same concept exists for data. Figure A3.15 represents
taxonomy of information relation (meta-information), detailing the framework for producing the SAAM
information architecture. The taxonomy was required to facilitate:

f The creation of a SAAM Information Architecture;
f The structural definition of the SAAM Information R epository.

The SAAM Information Architecture comprises the information inputs to and outputs6 from activities,
expressed as information categories. The structure of the SAAM information repository is based upon inputs
and outputs recorded as a series of hierarchical objects w ithin MooD.

Figure A3.15 illustrates the relationships between the follow ing:

f Inf o rm at io n C at eg o ries. The information categories, in this instance derived from the names and descrip-
tion in the SUN and AOA catalogues, are contained within a hierarchy. The hierarchy is not unique, for
example the information category ‘enemy mission’ could be under the heading ‘enemy’ but just as easily fall
w ithin a category ‘mission’ which has another child information category called ‘own force mission’. The
hierarchy is simply a tool to aid navigation through the information categories. The information categories
captured in the SAAM as activity inputs and outputs are defined down to the level that is meaningful for the
activities.

f Inf o rm at io n P ro duc t s. The individual elements of existing information products are used to derive and
refine the lower level information categories. Once in place these categories can be utilised to define new
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information products. An element of any given information product may map onto a number of informa-
tion categories both within the same hierarchy and/or w ithin separate categories as indicated in Figure 16.

mation categories and the highest level semantic data defined within the DCADM. The degree of conver-
gence should increase, as the information categories are refined. Any disparity that remains between low-
level categories and semantic data w ill identify areas requiring more detailed activity modelling. Ultimately
the completeness of convergence can only be established through cooperative evaluation between the
SAAM and DCADM projects.

Appendix Three 237

Information
Category

Information Product Content Mapping

(includes qualifying comment)

Information
Product

Data Mapping

(See Airspace Control Order Example)

DCADM Semantic Data

Desirable
Information
Product

comprised of

Existing
Information
Product

part of

part of

High Level Information
Category

Base Level Information
Category

(Includes description in text)

comprised of

reference to

part of

defined formally through

within formal definition of

reference to

reference to

detail of

containing information
detailed through

comprised of

cited in

.

Figure A3.15. Taxonomy of SA AM Information Architecture

Data (leaf
nodes)

Air movement corridor

Movement

Manoeuvre

Operations

Information
product
elements

Information
Categories

Position

Location

Mission

Task Org

Identities

Controlling Authority

Orders

Originator

High Level Category

Reports

Top-level Information Products

Position

ATO
ACO

Figure A3.16. Convergence of Information Categories and Information Products

f  DCAD M  Semantic  Data. It is anticipated that a convergence w ill occur between the lowest level infor-



3.4 Information Analysis Method

3.4.1 Stages of Information Analysis

The method for producing the information architecture has evolved throughout the SAAM project. The first
stage was to agree an information classification scheme, as described in paragraph 3.3 so that all analysts and
subsequent users of the SAAM shared a common view of data and information. Subsequently a mechanism was
needed to create a single information catalogue of information category names and descriptions. This was
achieved firstly by logically rationalising the AOA and SUN information catalogues and then refining this by
relating the content of existing information products w ith the information categories from the AOA or SUN
catalogues.

An understanding of the utility of the information contained in the catalogues, when related to the real
world was obtained which lead to the production of the initial SAAM catalogue. The SA AM catalogue,
known as the SAAM information repository has been refined throughout the project. Once in possession of the
SAAM catalogue and the MooD SAAM activities the mapping of information categories as activity inputs and
outputs was completed to form the SAAM information architecture.

Figure A3.17 below illustrates the information analysis method adopted. There are four key stages to the
method:

f Definition of the Information Taxonomy.
f Associating information product elements w ith information categories.
f Development of the SAAM Information R epository.
f Development of the SAAM Information Architecture.

Appendix B describes how by using Airspace Control as an example, information categories were rationalised
from the existing AOA and SUN work and enhanced where appropriate.

3.4.2 Defining the Information Taxonomy

The taxonomy details the framework for producing the SAAM information architecture. Its completion was
essential to ensure that a consistent method was adopted in the development and refinement of the information
catalogue. An illustration of the taxonomy produced together w ith an explanation of the relationships between
its comprising elements has been provided in paragraph 3.2.

3.4.3 Associating Information Product Elements with Information Categories

The existing information product elements help identify information categories by both name and description.
It was felt that an analysis of the operational products would enhance the descriptions of AOA categories and
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provide an in-depth understanding of how to develop and use the catalogue during the information analysis. A
list of information products/information categories were obtained from the follow ing sources:

f JIFM.
f DER A BIST descriptions.
f Army reports and returns.
f SUN Information Catalogue.
f AOA Version 1.0.

The information products were examined to establish which of the existing information categories, con-
tained within either the AOA or SUN catalogues, most closely corresponded to each of the information
product elements. Depending on the degree of correlation one of the follow ing actions was taken:

f Where a direct correlation was found between the category description and information product element an
association was created to the appropriate AOA or SUN category and no further action taken. These
associations can be used in engineering new information products envisaged in follow on work.

f Where an appropriate AOA or SUN category was present, but deemed to require clarification, then the
information product element names together w ith any qualifying comments were included with the
category association. These details w ill allow the relevant category descriptions to be refined at a later stage.

f Where no appropriate AOA or SUN sub-category existed, information product elements were associated
with the most closely related high level category. Clarifying information was included with the association
so as to allow the creation of new sub-categories at the appropriate time.

An example of the results of the association of the selected JIFM product elements to AOA/SUN categories
is in Appendix C.

3.4.4 Development of the SAAM Information Repository

Having associated various information product elements w ith the appropriate categories found either w ithin
the AOA or SUN activity models, the category hierarchies defined within each model were compared.
Categories from the two separate models were combined with, or subsumed by, categories defined within
the other to create the initial SAAM Information R epository.

3.4.5 Development of the SAAM Information Architecture

The initial SAAM Information Catalogue was imported into MooD as an Object Hierarchy. Once w ithin this
tool it was utilised to categorise the Information Inputs and Information Outputs for the modelled activities
thus creating the SAAM Information Architecture. This information was recorded using MooD Object
Association Models (see Figure A3.18). The SSM equivalent terminology is shown in brackets. The Object
Association Models were then automatically interrogated and the results presented as the Activity Information
Category Inputs and Outputs on the North half of a Maltese cross.

The process of categorising information flows identified a number of refinements to category names that
were later applied to the catalogue.

Capturing inputs and outputs in MooD is achieved by assigning a service to an Object. For each activity an
Information Category object was either consumed or created, or in the case of MoP, measured by and CSFAs
performed by . It was by this method that the northern half of the Maltese cross could be generated and a separate
Information Architecture Database populated. Within MooD the Object Association Model is presented as
shown in Figure A3.19. The actual links and object diagrams are hidden.

4. V alidation, Evaluation and E xploitation of the SAAM

Version 1.0 of the AOA was subject to rigorous validation, in order to ensure that the models represented a
legitimate and coherent set of activities representing the purpose required of the organisation which the Army
was defined to be in top-level planning and doctrinal documents. The activities w ithin the model were also
subject to evaluation to identify those, which might offer the most cost-effective areas for investment in
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information systems to support, for instance, improved tempo of operations. Subject matter experts from all
areas of the Army carried out both validation and evaluation. The SAAM was built by reusing as much of
AOA V1.0 as possible, and the ‘green sticker’ principle can probably be applied w ith reasonable confidence to
these areas of the model. Nevertheless, it is intended that the SAAM will be subject to similar rigorous
validation and evaluation where necessary.

The ‘ideal’ and logical view provided by the SAAM of what activities the Army/Land Component should
do and what information is required or produced by these activities, can inform a whole series of analyses by
owners of Lines of Development7 and those responsible for information management, organisational design
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and the provision of coherent information systems to support the effective operation. In general, this is achieved
by mapping the model against actual (i.e. ‘real world’) organisations, information requirements, systems and
SOPs.

The SAAM then provides a coherent and consistent over-arching Army-w ide environment (or context)
w ithin which, lower level analyses can take place; a simple analogy is to that of the picture on the box of the
jigsaw . The SAAM provides a coherent and consistent view of the w ider environment into which the
individual pieces of the jigsaw , be this related to operations, an information system, organisation or indeed
doctrinal or force development issue, should fit. Examples of these analyses include:

f Support to production of Statements of User Needs (the actual SUN consisting also of textual descrip-
tions—i.e. Concepts of Use).

f Doctrinal development.
f Capability gap/overlap analysis.
f Force development.
f Information management.
f Information system applications design.
f Information services design.
f Organisational structure design.
f Process improvement.
f Performance (efficacy, efficiency, effectiveness) monitoring of activities.

In general, analyses will be conducted by ‘instantiating’ the conceptual model into the real world. Given that
the models are designed to be robust and have longevity, it is desirable that real world, and hence rapidly
changing, data is not recorded in the actual model since this would then become monolithic and difficult to
maintain. Ideally, real-world information should be linked to the model through one of the properties
associated w ith the conceptual activity in the model. For example, in the diagram below , the real-world
organisations of the G2 Intelligence Cell at say Division or the G2/G3 cell at Brigade can be linked to a generic
activity w ithin the model of ‘Collating Sources of Information’. The link is via the real-world function of G2
Int, which we can map to a generic function (the CSFA), Intelligence, which is one of the properties associated
with activities in the model. If, in the real world, staff functions are reorganised, and say G2 Int became X21,
then all that we need change is the association (i.e. the link from the real to the conceptual world) between the
CSFA of Intelligence and G2 Int to X 21, and not every single instance of where G2 Int occurs in the real-world
instantiation of the model.

The diagrams at Figures A3.21 and A3.22 overleaf illustrate the principles in more detail.
A key enabler to the Federation of Systems for Joint Battlespace Digitization is an understanding of

anticipated information needs and information flows across the battlespace. It is recognised by the Central
Staff responsible for determining these needs in Joint CIS projects that the understanding had to be traceably
derived from military processes in developing Operational Architectures for the Joint and Single Service
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environments. Figure A3.23 illustrates how the work from the relevant Operational Architectures is related to
the work in developing the JIFM. Currently the linkage to the JIFM is through a common description of
business function areas and information categories, which have been linked to information products. The
SAAM work has already identified the need for a number of additional Key Business Functions (KBFs) in
the JIFM (CFSAs in the SAAM) to adequately describe the Army’s business. Further work is needed in the
JIFM to provide the linkage to Operational Architectures.

4.1

It is proposed that as well as exploiting the SAAM in its current format that the SAAM will be migrated to
MooD Version 4.0, which the AOA staff, are currently evaluating prior to release. MooD 4.0 will offer
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significant advantages in developing the information flows at all levels unlike MooD 3.32, which only allowed
objects to be associated at the Process Activity Model level. This is illustrated in Figure A3.24, which highlights
a selected activity at the Process, Capability Model level, the information required on the logical links and the
associated information categories and the changed state of an object. In addition scenarios can be developed in
MooD 4.0.

5. Lessons Learnt

A number of lessons have been learnt in the process of building the SAAM and its Information Architecture.

f The need to have a multi-disciplinary team involved in the process at the outset, w ith the customer
maintaining control of the project. This creates a greater risk on the part of the customer but ensures that
the work remains focused. This was particularly important in developing the conceptual models, as it was
too easy to begin to focus on the real world of how things are done not what should be done.

f A ll members of the team needed to be familiar w ith SSM and how to use the MooD Case-tool at the outset
given that the project had only 3 months in which to complete the initial work.

f An understanding of doctrine and awareness of future concepts.
f Maintaining links w ith the other Sectors and staf f in the Defence/Joint environment so that they are aware of

the work being undertaken.
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Appendix Four

(A method for the analysis and definition of information requirements)

Soft Systems Methodology (SSM) is, in reality, a set of methodologies. Each methodology is represented by a
set of ideas (concepts) structured in such a way that their use is appropriate to the situation being analysed. The
use of SSM as a powerful problem-solving tool requires this flexibility. Each situation is unique and hence the
methodology must be tailored to fit the situation and also the style of the analyst using it. Application of this
kind is a sophisticated use of SSM and the analysts need to develop the ability to be so flexible as a result of
considerable experience in a variety of situations. However, a few standard methodologies have been devel-
oped as a result of the experience of practitioners such as Peter Checkland and Brian Wilson and these have
general applicability for particular types of situation, such as Information Re quirements Analysis, Role
Exploration, Issue Resolution and Re-organisation. An overview of the Checkland Methodology is shown
in the diagram at Figure A4.1.

An overview of the information-oriented version is shown at Figure A4.2.

Approaches to systems development often fail to satisfy users’ problems and requirements. Both the problems
are not understood, or not identified, and therefore the information requirements which are supposed to
address these problems are inappropriate, or at worst, not known. The secret to successful systems development
is in understanding the users’ situation, the problems associated w ith it and correctly identifying the informa-

An Overview of Soft Sys tems Methodology

1. Introduction

2. Why is the Soft Systems Methodology useful?

Figure  A4.1. The Checkl and Methodology



tion requirements. Often the problem is knowing what the problem is, and resolving conflicting views of
problems and requirements between users. SSM addresses all these issues in the analysis and definition of
information requirements.

Specifying information requirements relating to a business area is complicated. Information was confused
with data and what are commonly referred to, as information systems are really data processing systems. If we
take the definition of information to be:

‘Data together with the meaning ascribed to the data’

Then we can develop a process of defining information requirements. This is based upon an analysis of
how the data is used in supporting business processes. The SSM essentially supports the process of analysis
of information requirements.

When we describe a set of business processes necessary for the achievement of a business objective further
complications w ill arise; different individuals w ill interpret the objective in different ways. If, for example,
we are developing information support for a prison, the set of business processes w ill vary depending on what
we take the purpose of a prison to be.

We could take its purpose to be:

f To control the interactions of offenders and the community (a security perspective) or alternatively:
f To instill society’s norms and values (a rehabilitation perspective)

Clearly the set of business processes required (and therefore the information support) would be vastly different
in the two cases. In reality a prison is not any of these but is a mixture of these and other perspectives. However,
different individuals w ill subscribe to different mixtures. This example, although extreme, represents the
situation in all businesses though the differences may be subtler.

3. What does the Soft Systems Methodology provide?

f An explicit, organised and defensible way of reconciling different and/or conflicting perspectives.
f The means to build a model of business processes appropriate to the users w ithin the area of concern.

4. T he Use of the Methodology

The methodology starts w ith the construction of a ‘rich picture’ of the situation in which some concern has
been expressed or in which some kind of information system is desirable. This identifies those organisational
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entities relevant to the investigation. It illustrates the interrelationships of material, information and other
resources, in addition to the features of the situation, which give rise to the concern or request. Features of the
social situation such as interpersonal conflict, views of the situation, etc. may have a significant impact on the
conduct and outcome of the study and should be considered.

After this initial study the next stage in the method is to use the knowledge gained by the construction of the
picture to derive a model representing the business processes which accommodate the many perspectives and
issues.

It is assumed that whatever the business is about individuals w ithin it w ill play a meaningful role. Their roles
and purposes may well be different because of the many perspectives described above but they w ill not be
acting randomly or w ithout purpose. Their function is therefore significant and relevant to the development of
the system.

Carefully structured definitions known as Root Definitions are built which state the purpose of the system,
for each of the different user perceptions identified. Purposeful activity models (known as conceptual models)
are developed next to represent this set of perspectives. These are built to form logical descriptions of what
must be done to achieve the objective contained in each of the Root Definitions. These models then are not
models of the situation but are modelling the perceptions of the situation.

A number of techniques are used within the methodology to assist in the analysis and definition of informa-
tion requirements. The building of a rich picture, the organisational mapping (defining responsibilities for
activities) and the Maltese Cross (which allows comparison between the information systems required and
those already in existence) are all valuable techniques.

5. How are the products of SSM used?

The models may be used in several ways:

f To compare against reality in order to make recommendations for procedural change which can be argued
to be beneficial.

f To form a single model, reconciling the many perspectives, representing a taken-to-be’ description of a
business area.

f To compare this model against reality in order to re-define roles and organisational structures.
f To use this model as a source of information requirements to support the business area.

This last approach is particularly useful when developing an information strategy w ithin an organisation or
carrying out an audit of current information support for a business area. It is also recommended to be used as an
initial analysis for systems development projects using structured methods such as SSADM (Structured Systems
Analysis and Design Methodology).

The rich picture provides the context of the situation in which such a development is taking place. The
analysis identifies the organisational change, which is necessary effectively to incorporate the development. It
also confirms, or otherw ise, whether the proposed development is feasible, appropriate and if it should
approved.

The SSM is a powerful, rigorous and prescriptive approach providing a sound foundation for proposed
information systems development, w ith clearly defined.
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Appendix Five

Example of Applying Information Analysis Method to
Airspace Control Function

1.

The focus for the example has been taken from the Airspace Control function, due to its ‘Joint’ flavour and the
availability of a Short R ange Air Defence (SHOR AD) activity model. Several of the main activities in this

(

  

)

function, of relevance to this example, are shown below underlined:

Control of AD Fire (High-Medium Altitude AD (HIMAD), SHORAD, AD Fighters):
Weapon Control State �WCS�;
Arcs of fire;
Co-ordination with Joint Force ( JF) AD, Operational Commander;
Use of Mobility Corridors for friendly forces Fixed Wing Rotary Wing �FW RW�;
Control of Indirect Fire, BATES (Battlefield Artillery Target Engagement System) Messages:

(
  

)

SPRT GEOM (Support Geometry);
SPRT ACA (Support Airspace Control Authority);
Friendly Force Operations:
Manoeuvre;
All Arms AD (AAAD).

The follow ing example of the SAAM information analysis is described using the four stages described in

//

paragraph 3.4 in the main paper.

2. Definition of the Information T axonomy

The informational relational terms expounded in paragraph 3.2 in the main paper are followed.

3.

3.1 Identifying Information Products

The follow ing Information Products from the JIFM were identified as being relevant to this example:
Orders operations

f ACO (Airspace Control Order)
f ATM (Air  Tasking  Message)
f ATO (Air  Tasking  Order)  Multinational
f ATO National
f Operation Order

Introduction

Associating Information Product E lements with Information Categories



f Call for fire message
f Movement Orders

The example relates to Control of Airspace in the context of SHOR AD, WCS and Mobility Corridors for
friendly R W/FW. The ACO product is identified as being most relevant and is selected for further analysis.

In addition to identifying the ACO information products w ithin JIFM, the use of the ACO in the Air
Defence Control BIST was also considered.

Having identified the relevant Information Products it is necessary to examine the individual Information
Product Elements. Examining the JIFM identified the follow ing elements of the ACO Information Product:

f ACO Identifier
f Controlling Authority
f Area
f Period
f ACM
f Type
f Dimensions

The Air Defence Control BIST Definition and data flow diagrams were also examined in limited detail. This
cursory inspection did not identify any additional elements to the ACO Information Product.

4. Identifying relevant AO A or SU N Information C ategories

The method advocates inspection of the AOA and SUN catalogues to identify categories for information
product elements. In its simplest form this requires a syntactical comparison using key words such as ‘Air
movement’ or ‘Airspace’. This procedure identified the categories shown in Table A5.1.
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Applying domain knowledge, together w ith a familiarity w ith Information Category names, it was possible
to identify additional categories that although without syntactical similarity, were the most appropriate to the
Information Product Elements in question. This process allowed the follow ing associations to be established
between Information Product Elements and Information Categories and is highlighted in Table A5.2.

5. D evelopment of the SAAM Information R epository (C atalogue)

The method rationalised the AOA and SUN categories and formed the SAAM Catalogue. This was devel-
oped, in the context of the ACO example, using the results from the ‘Type of Association’ shown in Table A5.2
and produced the SAAM Information Categories shown in Table A5.3.

6. D evelopment of the SAAM Information Architecture

A number of activities exist w ithin the SAAM relating to Airspace control. The particular activity selected for
further analysis was the SAAM/SHOR AD Activity ‘Derive Potential Courses of Action (COAs)’. There are a
number of techniques that could be used to associate information categories w ith activities. In this instance the
‘Use Case’ technique from the Booch Object Oriented Design method was chosen. Potential ‘airspace control’
information categories are italicised.
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AO A SU N

Operations Control measures
Manoeuvre A irspace control measures
Movement

A ir movement corridors:
Locations
Threats
Hazards
Cover
Possible Diversions

Table A5.1. Comparison of AOA and SUN Information Categories

Information D escription Identified C ategory T ype of association
Product ( JIFM) AO A/SU N

E lement ( JIFM)

Controlling Controlling TASKOR G- Closest available Category
Authority Authority Formation-Superior but requires the inclusion of

HQ a sub-category.

Area Applicable Area Operations-Named Appropriate Category that
Area of Interest requires refinement to

category description.

Period Effective Mission-Coord instrs Appropriate Category that
Duration requires refinement to

category description.
Airspace Control ACM Type Operations-Movement- Appropriate Category no
Measure (ACM) Air Corridors action required.
Type

ACM Dimension ACM Dimension Operations-Movement- Appropriate Category no
Air Corridors action required.

Table A5.2. Initial information product to category association



Use Case 4.3: Derive Potential Courses of Action to achieve mission and provide required
protection
Actor: Commander AD, AD R egt CO, AD Battery Commander
Pre-Condition: Extracted Orders. (2.3)
Description: Assess the current tactical situation (Land, Sea & Air).
Perform SHOR AD Intelligence Preparation of the Battlefield (IPB) Process (3.2)
For each task:
Assess the AD assets system capabilities (13.2).
Assess the deployment posture: defence, attrition or ambush.
Assess current Emission Control (EMCON) State and its effect.
Assess current Airspace / (W CS) and its effect.
Assess logistic support, missiles, re-supply and maintenance support for each asset.
Assess communications connectivity.
Assess the need for additional AD assets from Superior Comd.
Determine the optimum mix of allocated AD assets (13.4).
Derive potential Degree of Protection achievable for task(s) under each deployment option.
Assess contribution to Counter Air Campaign for each deployment option.
Assemble candidate deployment options.
Post-condition: Candidate deployment options.

The nouns identified in such a description equate to the Objects (and attributes) required in an Object Oriented
Design, but for the purposes of the SAAM Catalogue can be seen to identify the required Categories. Here the
categories would be information inputs to the activity ‘derive potential course of action’.
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Identified C ategory (AO A / SU N) SAAM C ategory / D escription

TASKOR G-Formation-Superior HQ Own Forces – Mission – Task Organisation – Originator
Operations-Named Area of Interest Own Forces Ops Named Area of Interest; description now includes

‘(e.g. applicable area for Airspace control)’
Mission-Coord Instrs Own Forces Mission Coord Instrs; description now includes ‘ (e.g.

effective duration for Airspace control)’
Operations-Movement-Air Corridors Own Forces - Operations-Movement-Air Corridors
Operations-Movement-Air Corridors Own Forces - Operations-Movement-Air Corridors

Table A5.3. SAAM Catalogue Information Categories

The Use Case consists of a textual description of all the processes/tasks involved in a given information flow .



Appendix Six

Examples of Product to Information Category Mapping

Product Category Comments

Generic Product: Analy sis
General
Specific Product: Assessment Enemy-Capabilities

Enemy-Intentions INTSUM (103)
Management/control—
Performance Categories
Measurement of Fighting Power
Operational Planning
Structure/strength

Generic Product: Analy sis
Operations
Specific Product: Cabinet Civilians Deployment of . .
document

Deployability —Concurrent 6 month
ops—Duration
Deployability-Force R ecommend force level
generation assets changes
Deployability-R eserve R eview NTM for
activation plan R einforcements
Environment-NBC NBC Policy
Geo-political Ministerial Briefings
Geo-political-Inter- Cooperation

Geo-political-Local Cooperation with Host Nation
culture/religious
Geo-political-Political- HMG’s Political Objectives
Constraints on missions and Strategic end state

P Info
PR
Incidents Briefings on breaches of

agreements
Legal International law
Legal—Govt Imperative Impact on mission
Legal—Negotiations Impact on
ops
Management/control Financial accounting
Media—Current policy
Mission—Comd’s intent ‘Strategic Direction by CDS’
Mission—Military objectives
Mission—Priority tasks Intelligence, Mil Deception,

PsyOps
Mission—Priority tasks-EW
Mission—Priority tasks-Fire Support Targeting
Mission—Task organisation ‘Assigned Forces’,

‘Command R elationships’

service/allied

Image/ethos-Public empathy-



Operational Planning Commitments, Constraints,
Operational Planning-Planning Contingency planning
Operations—Coalition-R OE
Operations—Named Area of Deployment outside TAOR to
Interest—Theatre be cleared of ops
Own Forces—Capabilities—
PsyOps
Own Forces—Pers—Burials R epatriation of the dead
Own Forces—Pers—PoW
Perceptions
Protection—Military Deception
Protection—OPSEC
Protection—Physical Destruction
Sustainability —Medical Services Casualty Policy

Specific Product: OA Lessons Doctrine—Lessons learned

Operations
Specific Product: ACO Mission—Cord instrs Effective Duration

Operations-Movement-Air ACM Type, Dimensions
Corridors
Operations—Named Area of Applicable area
Interest
TASKOR G—Formation— Controlling Authority
Superior HQ

Specific Product: ATM Equipment—Aircraft—Fixed Wing Type of aircraft
Equipment—Weapons Armament
Mission–Priority tasks Tactical air task details
Own Forces—Locations
Target–Engagement–Method TOT/ASAP/NLT, control, in-

flight report
TASKOR G–Formation—Level Sqn/Wing
TASKOR G–Formation—Type Number of aircraft

Specific Product: ATO Mission—Priority tasks Offensive Air and SH sorties
Multinational

Operations Air situation (superiority/parity)
Operations—Coalition

Specific Product: ATO Mission—Priority tasks Offensive Air and SH sorties
National Operations Air situation (superiority/parity)

Specific Product: FR AGOs Enemy
Management of Information— ‘Distribution of FR AGO to
Information—Sinks subordinates’
Mission
Mission—Concept of ops
Mission—Cord instrs
Mission—Priority tasks Own force tasks
Operations Op overlay
Operations—Command support Command and Signals
Operations—CSS Service Support
Own Forces Including ‘neighbouring

formations’
TASKOR G

Specific Product: Op Order Deployability —Concurrent ‘HQ Locs’
ops—Op locs
Deployability —Priority and ‘HQ Movement details’
objectives
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Enemy ‘Air activity’
Enemy —Capabilities ‘Strengths’
Enemy —Capabilities—Fighting
Enemy —Capabilities—
Mobility/C Mob
Enemy —Dispositions
Enemy —Intentions
Enemy —Locs
Enemy —OR B AT ‘Identities’ ‘composition’
Management of Information—
Information—Sinks ‘Distribution of Op O to
Management of Information— subordinates’, ‘Signature’
Information—Sources ‘Place of issue’, ‘Copy#’,
Mission ‘File #’, ‘R efs’
Mission—Concept of ops Includes ‘scheme of

manoeuvre’ and ‘Main effort’
Mission—Constraints ‘Critical support plans’
Mission—Cord instrs ‘General, def ops, off ops,

transitional phase, timing’
Mission—Priority tasks ‘Manoeuvre force task’s’, ‘air tasks’
Mission—Priority tasks—DF ‘Avn’
Mission—Priority tasks—EW
Mission—Priority tasks—Fire ‘Arty comd rels’, ‘arty tac
Support tasking’ ‘fire plan’
Mission—Priority tasks—IW
Mission—Priority tasks— ‘AD’, ‘Engr’
Protection
Operations Op overlay includes Map R efs
Operations—Command Command and Signals
support
Operations—CSS Service Support
Operations—CSS—Critical shortages ‘Critical supplies’
Operations—Movement— ‘Movement table’, ‘by-passing policy’
Capability
Operations—ROE ‘R ecognition and

Identification instructions’
Operations—Security reqts ‘Protective Marking’, ‘Ack’,

‘Authentication’
Own Forces Including ‘neighbouring

formations’, ‘air situation’
Own Forces—Capabilities—
Construction ‘Defence stores’
Own Forces—Capabilities—
Liaison ‘Liaison channels’
Own Forces—Capabilities— ‘Counter Surveillance
Surveillance Measures’
Own Forces—Leaders ‘A lternative Commander’
Own Forces—Use of EM ‘CEI’, ‘Codewords’,
spectrum ‘Nicknames’
Own Forces—Use of EM
spectrum—EMCON measures
TASKOR G Including ‘Time zone’,

‘related OPO number’
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