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ABSTRACT

Part 1: Situation

Real-time, on-line, integrated software systems are a part of the latest technologies for large
concerns as enablers for viability in an ever increasing competitive business environment.

The SAP (R/3 and R/2) standard  3iware is widely considered as one of the leading
solutions and implementation projects have taken the world by storm. The software, which
runs on client server systems since 1992, is expensive and takes time to install. Complete
systems can run into the tens of milli s of dollars and take from one to over three years to

implement.

The application of the software spans most of the processes of a business, logistics, finance,
workflow and human resources as a real time, on-line and integrated information system
enabler. Much of the data capture and some of the control aspects of the business are

automated.

Concern

With this sophistication comes a new vel of complexity. An initial argument of the thesis is
that the success of an investigation into the problems associated with SAP implementations
will be dependent on the thorough development of the inquiry system as a framework for
appreciating the implications of such projects.

Question

Which management research approach will provide useful knowledge of the situation, with
challen; luding variety of human interp ations and interests, the complexity o1
organisational regulation and the techr al options of the software?

Part 2: Answer

A framework was developed by considering three levels for paradigms;, philosophy,
methodology and the application of the methodology.

As a choice for the philosophical level, phenomenology was chosen with its regard for the
importance of the mental models of an observer. Pragmatism, with its basis for attributing
meaning on the consequences of holdi ; a belief or assumption, is enabled by a bias towards
systems thinking as an adequate way of 'determining an appropriate level of knowledge of
possible consequences of a decision.



The scientific method is the underly g guide for the inquiry process with its abductive,
deductive and inductive stages. The ase strength of the method, as presented by Peirce
(Smith, 1995), was experienced as the rigorous attention to the development and testing of an

hypothesis.

Due to the variety and importance of uman interpretation regarding purposes and methods
of information system implementatic , the approach by Soft Systems Methodology was
adopted as an enabler for an immersion into the problems of a project. As such it was the
basis for the abductive stage of the inquiry. The result of this immersion determined the
requirements for the choice of further ethodologies.

The application of the SSM inquiry  guided by seven stages of sets of questions, as the
‘technical’ aspect of the inquiry framework.

Reasoning
Further to the reasons for choosing th 2 approaches as stated above, is the following;

The problem was appreciated as being ‘undefined’ or ‘soft’, with its combination of
vagueness as to what the actual pro 'm is, and the abundance of world views regarding
information and meaning. Soft Syste . Methodology accommodates vagueness and world
views and has the capacity for the development of a systemic understanding of a situation,
with the purpose of defining desirable and feasible action to improve the situation.

Part 3: Evaluation

The application was guided by the thr  stages of the scientific method, abduction, deduction
and induction, each with their arrangement of three elements of reasoning, rule, case and
result. A definition for each of the stages follows as a basis for presenting the evaluation:

Abduction: . ..e process of “reasoning from effect to cause”. (Smith, 1995: 224)

Result: There exists a variety of successes and failures with respect to SAP implementation
projects. The SSM inquiry revealed a need for an adequate project information system to
maintain viability, within the challenges of the design and implementation of a standard

information system for a large business.

Rule: Management cybemetics has b n developed through various modelé to address the
management of complex systems. = e Viable Systems Model (VSM) is a developed
cybemnetic approach for the definition and management of the minimum regulation functions
and the communication channels for an organisation to be viable.

Case: VSM is an adequate guide for the definition of the minimum necessary regulation
functions that are required for the viability of an SAP project.



The VSM was subjected to a theoretical test involving the definition of SAP as a cybernetic
information system, a VSM of a typic  project and a Multiple Perspective evaluation, before
the final acceptance of the hypothesis.

Deduction: The process of developi ; predictions as a basis for testing the hypothesis.

Rule: A Viable Systems Diagnosis will reveal the capacity of a project to be viable, by
comparing the project attention to the minimum regulation functions as specified in the Viable
Systems Model.

Case: Two projects are case studies, each with a distinct different level of success with

respect to an SAP implementation.

Result: 1t is predicted that the success of each project is proportional to the attention to the
minimum regulation functions as per the VSM.

Induction: The testing of the hypothesis with the evaluation of the results against the
predictions from the deductive phase.

Case: Case A- A project with many f¢ ires, including sever cost and time overruns.
Case B- One of the more successful projects of an SAP implementation.

Result: The Viable Systems Diagno revealed weaknesses regarding most of the VSM
regulation functions in the unsuccess! project, and adequate attention to these functions in

the successful project.

Rule: The test supports the hypothesis. The VSM is a useful model for the definition of the
minimum regulation functions for the planning and management of a viable SAP project.

Part 4: Reflection

The main contribution of the thesis is the development of an inquiry system for the purposes
of management research. An inquiry system (IS), as a purposive tool, determines the quality
of the answers and care was taken to  sestigate the underlying assumptions of the questions.

SAP implementations are intrusive and affect the nature of the personal, organisational and
technical issues in one big project. As 1enabler for the viability of the business, the software
provide a system for real time, on-line information, with the assumption that the information
is relevant to the users, and that the 1 rs have the authority and ability to make meaningful

decisions.

The Viable Systems Model is a valual : mental model for the design of any system involving
humans, by defini the t ~ of the viability system as an enabler for the existence and
development of the social system.
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PART 1: The Situation

1.1 Introduction

Business Re-Engineering (BRE) projects are generally undertaken to optimise the
organisation by redesigning the balance between ends and means, taking full advantage of the

latest business science and technology.

A large percentage of BRE projects fail, with the blame often awarded to the human factor as
the main resistance to change. A 1ore recent view is that the human system may well be an
ever present challenge, but another element emerged as a deciding factor in the race for

competitiveness.

Lean organisations with decentralised power for decisions require a new quality of
information system, which is de med for maximum decision support and readily available
throughout the business. The relevant information must be available when it is needed on a
real-time basis, which renders 1e previous approach of batch systems outdated and

irrelevant.

One of the most successful software vendors, the German company SAP, has an enterprise
wide, standard software solution which is becoming the norm in large organisations faced
with the management of a high vel of complexity and diversity. There is a need for one
common information system thr. ghout the organisation spanning functions, divisions and
even countries, which is addres 1 by the client server based SAP R/3 software and the
mainframe based R/2 software. For the purposes of this thesis reference will mostly be made
to the SAP software as R/3, t  this is mainly  continuity sons as the challer _
associated with both releases a similar (as confirmed by SAP senior consultants and

developers).

The development of standard software is iterative, with business schools and industry
providing a substantial input to tt  process. This implies a strong bias to the most recent tried
and tested business methodologies as the underlying philosophy of the software solution.
With a number of these ‘best practice’ processes designed for an environment of real-time
information systems, it is no sur se to find that companies running on the old batch type
software systems find their organ itional design incompatible with the SAP methodology. A
total Re-Engineering exercise is then often a prerequisite for the successful implementation of
the R/3 software.






The R/3 applications reflect company’s operational procedures in the form of
conceptualised business processc These processes form the basis for data and information
models in the system in the form of logical operational chains of routines.

At the core of the R/3 system e the applications for accounting, human resources and
logistics, that provide compre! isive support for processes from purchasing through
production planning and control to warehouse management and sales. Office applications
such as word processing and ¢ ctronic communication services like e-mail enhance the
comprehensiveness of the package. A more recent addition is that of workflow, designed to
improve the user friendliness of R/3 as well as the automation of work routines.

As an integrated information sstem, the R/3 software requires single data entries,
automatically updating all the functional areas affected by the data entries. For example, by
creating a purchase order, the fii icial and logistics functionalities are adjusted by this action
in real time. From a financial pe  'ctive, the system is always in balance and reconciled. The
organisation is therefore repre: ed in the system as an integrated network of business
processes, all affecting each other in real time dynamics.

A strong feature is that of flexibility. Within a wide range of “best business practises” built
into the software, the organisa i has the relatively large freedom of choice regarding
performance indicators and measurements, With the technical side of the system based on an
open, client server architecture, 2 range of choices extend to hardware, operating systems
and data bases.

1.3 The implications of standard software

Standard software implies a single, common information system for the organisation and
enterprise. The table below summarises the main implications of standard vs. individual

application software.

‘Individualised software’ is a description for any software that is developed for a specific
organisation, for a specific ap ication. The is derived from a cross section of
interpretations of consultants and Information 1ology managers, all involved in some
manner with an implementation « evaluation of software.






Research into the R/3 implement. on implications has to address the challenge of providing
knowledge of the control of the t iiness, an issue that encompasses the complexity of socio-
technical systems, politics, business processes and performance measurements.

Developments of management re irch and inquiry systems include an awareness of the shift
in the complexity of businesses and their social systems. Checkland addresses the shift as one
from “hard” to “soft” problems (Checkland, 1981). Striimpfer (Strimpfer, 1995) suggests the
definition of problems with res; t to its characteristics and criteria required for problem

solving in a particular context.

1.4 Problem context

The R/3 implementation is presented in the context of systems in a business, each defined by a
transformation that is expected or desired.

As the environment of the infor ation system implementation, the context of a system to
maintain viability for the organisa i is chosen. A definition of viability is given below:

Viable: capable of working, functioning or developing adequately/ capable of existence and
development as an independent unit (Websters New Collegiate Dictionary, 1973)

The two essential components of viability of a system are existence and development, which
can be accepted as the general c1 cal purposes underpinning businesses. A business chooses
products/services for relevance and existence in the marketplace and continuously « op
their products and processes to remain relevant as the environment changes.

As a basis for defining a system, ¢ perceived transformation of that system is used. Systems
theory will be introduced in more detail in the development of a framework for inquiry, but it
is necessary at this stage to know the author’s basic assumptions of defining a system. A
system is a mental model of real -, that defines boundaries around observations in order to
attribute meaning to the perceived reality. The method of binding employed at this stage, is
that of defining transformations and the grouping of interdependent components that
contribute to these transformations.



A systems representation of the problem context follows:

System for viability

System for develor ent

System for maintaining existence

Figure 1- Sys: ns and the problem context

To define the systems, their transformations are stated as:

Viability:  Viability in present = Viability in changed
environment environment

Existence: Requirements from = Customer requirements
custs adequately met

Development:Current competiti'  1ess, = Improved competitiveness,
performance performance

With the general definition of the problem context assumed as that of systems to ensure
viability, namely systems for existing and developing, one can assess the possible
characteristics of the problem.



1.5 Problem characteristics

Striimpfer suggests an exercise i ‘olving the rating of the problem/context in terms of being
a bounded or unbounded one (Striimpfer, 1995). ‘Bounded’ refers to a high level of
definition to the problem and i context, w' ™ ‘unbounded’ indicates a general lack of
definition, even with respect to v  at the problem is in the first place. The rating is applied to
the context of an integrated info1 ation system implementation, with its broad impact on the

system maintaining viability in the business.

For the purposes of the table below, a purely bounded problem rates 1, and an unbounded
one rates 9. Please refer to the ta : on the following page.

There is a strong indication that the problem appears to be of the unbounded variety. An
inquiry system should therefore be appropriate for soft problems to have the potential for
meaningful results in the context of R/3 software implementations. Striimpfer (1995) presents
a list of qualities that is requir  for solving unbounded problems. A selection of these
qualities follows:

o Soft problems require mindsh. , they cannot be solved at same level that they exist

e Mindshifts require double loop leaming, i.e. a reassessment of assumptions and not only a
reaction based on an old assumption- a challenge of the current basis of understanding.

o Leaming requires an inquiry process

e Imp  ientation requires s mental r.

e Group learning, participation is therefore required

o Therefore problem solving ou; t to be shared learning

e Systems methods structure and carry the learning conversation as the underlying mental
model or base assumption

These suggestions by Strimpfer »m the mitial bias for the development of an appropriate
framework of an inquiry system.






10

1.6 Summary

An R/3 integrated information system implementation displays many of the qualities
associated with soft problems. When one influences a control system, power structures are
formally and informally influenced. Few aspects of an organisation are as ‘unbounded’ as the
political dynamics, with subtle pr« :sses protecting present positions and status. A summary
of the challenges of an implement on project is given below:

¢ An SAP implementation project is complex in the sense that it has a broad impact on the

control of the business.

e Control is a critical aspect of e viability of an organisation and any changes to it can
affect structures, processes and people.

e Changes to the regulation of an organisation requires the ability to develop a good
appreciation of a) the current  ntrol system, b) a desired improved system for regulation
and c) a way to realise the new system.

e The software is sophisticated : that it has many modules interacting in a network of real-
time programmes. This makes it difficult for the implementers to grasp the constraints of
the system and often necessita ; critical changes during a project.

e The projects are expensive and seemingly small mistakes can result in large cost and time

penalties

The inquiry system must there re be designed to reveal knowledge about structures,
processes and how these proce :s are controlled within the structures by people in the
organisation.

The next part of the thesis is concerned with the development of an appropriate framework
for an inquiry system.
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There are several implications wi  respect to the following characteristics due to these two
assumptions (Easterby-Smith, Thorpe and Lowe, 1979):

o Independence: the observer is dependent of what is being observed

e Value-freedom: the choice of /hat to study, and how to study it, can be determined by
objective criteria rather than by human beliefs and interests.

e Causality: the aim of social sciences should be to identify causal explanations and
fundamental laws that explain regularities in human social behaviour.

¢ Hypothetico-deductive: science proceeds through a process of hypothesising fundamental
laws and then deducing what kinds of observations will demonstrate the truth or falsity of
these hypotheses.

¢ Operationalisation: concepts need to be operationalised in a way which enables facts to be

measured quantitatively.

¢ Reductionism: problems as a whole are better understood if they are reduced to the
simplest possible elements

e Generalisation: in order to be able to generalise about regularities in human and social
behaviour it is necessary to se  t samples of sufficient size

o Cross-sectional analysis: suc regularities can most easily be identified by making
comparisons of variations across samples.

Easterby-Smith, Thorpe and Lowe state that the propositions above are a collection of views
within the positivist stance, more an a definitive description.

2.2.3 Phenomenology

Phenomenology, or social constructionism, acknowledges the importance of human bias in
observations and the meaning of these observations.

Edmund Husserl originated the t inch of philosophy called phenomenology. His premise is
that it is impossible to examine t| world without any preconceived notions about causes or
underlying structures. By carefully exploring all the data available to conscious experience, it
is possible to arnive at an explanation of essential structures of all phenomena. (Phenomena

the r ities perceived by the mnses. The word itself n ns ";  ‘arances" and st
that there is an unperceived reality behind them.). (Easterby-Smith, Thorpe and Lowe, 1979)



2.2.4 Phenomenology vs. Positivism

As a summary of the two stanc

done in the context of research.

14

a comparison between phenomenology and positivism is

The basis for the comparison is the three levels of paradigms as introduced in the introduction

to part 2: philosophy, methodology and technique.

The table is an interpretation of groups of approaches within each category, and therefore is

an attempt to show distinct diffe;

ces rather than provide absolute definitions.

Easterby-Smith, Thorpe and Lowe presents the following table in their book, Management
Research, An Introduction’ (1979).

Positivist paradigm

Phenomenological paradigm

Philosophy The world is external and The world is socially constructed
(basic beliefs) objective and subjective
Observer is independent Observer is part of what is observed
Science is value-free Science is driven by human interest
Methodology Focus on facts Focus on meanings
(guiding)
Look for causality a1 Try to understand what
fundamental laws is happening
Reduce phenomena to Look at the totality of
simplest elements each situation
Formulate hypothesis, Develop ideas through induction
then test them from data
Techniques Operationalising concepts Using multiple methods to establish

so that they can be measured

Taking large samples

different views of phenomena

Small samples investigated in depth
over time

Table 3- PI romenology vs. positivism
(Easterby-Si th, Thorpe and Lowe, 1979)
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The basis for selecting one of these philosophical stances as the starting point for the
development of an inquiry framework; is the problem under investigation.

The characteristics of the problem was described as ‘unbounded’ in Table 2 of Part 1. This
implied the necessity of an holistic view, an in-situ inquiry as opposed to taking the problem
away for investigation, a strong subjective nature and a complex, often badly understood
causality. There is therefore a d nite incompatibility with the implications associated with
positivism, which includes the necessity for objectivity, reductionism and the establishment of
a clear causality for the basis of an explanation for human social behaviour.

Phenomenology is thus the initial bias for the design of the inquiry system. Developments that
are associated with phenomen¢ gy include the definition of categories as a basis for
appreciating an ‘external world’. Kant developed his categories with the understanding that
they only exist in the mind as a basis for achieving knowledge, while his pupil, Peirce,
interpreted categories as also pc iible in the external world. He argued that his categories
were derived objectively.(Smith, 1995) This aspect of Pierce’s philosophy is interpreted by
the author as the inclusion of the 1alities of objectivity and the reality of an external world to
the phenomenological basis. Whether this influence the classification of Peirce as a
phenomenologist will require a more extensive inquiry by the author. The question, “’Is Peirce
a Phenomenologist?” is one of the current topics of the Peirce discussion group on the

interet.

A brief introduction to the aspect of the categories follows, as developed by these two
Philosophers.

2.2.5 Immanuel Kant

Kant is said to have developed his philosophy in response to the depressing scepticism of
Hume. Hume argued that ideas are only the r It of N tl our
senses. Ideas are also only forme from impressions which they exactly represent.

The most challenging statement by Hume for Kant is that about causality; “there is nothing in
cause except invariable succession”, and further, “that all our reasonings concerning causes
and effects are derived from nothing but custom, and that belief is more properly an act of the
sensitive, than of the cogitative f t of our natures”(Russel 1995, 643 & .644).

Kant's response was the develc ment of ‘a priori’ as the necessary set of conditions for
experience. He argued that sensory impressions are necessary but not sufficient for perception
and the resulting knowledge. The most basic requirement is that of ordering the observed
matter in space and time, expressed by Kant as intuition. ( Russel, 1995)
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These questions and the a priori in the form of distinct categories impressed C.S. Peirce to
develop his special version of phenomenology, which is rational and practical to provide a
sound base for inquiry. Please 1t that the main influence as a basis for developing an
understanding of Peirce was the full dissertation by Craig Smith, 1995: Towards A Peircean
Framework For Organisational : velopment. A Teleological Approach. (Smith, 1995)

2.2.6 Peirce’s phenomenology

Peirce expands phenomenology t rond the experienced, to include potential experiences and
possible direct or indirect object of study. He uses the Greek word, phaneron, which is
interpreted as the collective total available to the inquirer, tangible and intangible.

The three implied characteristics of phenomenology are qualitative possibility, factual
evidence and generalisation. It therefore attempts to include perception, accuracy and
generality.

Peirce’s phenomenology is therefore the basis for categorising elements of reality, with him
choosing triadic logic to devel¢ three categories, Firstness, Secondness and Thirdness.
(Smith, 1995) The italics indicate 1 interpretation of the result of the categories as applied to
observation, by the author.

o FIRSTNESS

Firstness indicates potential, the qualitative nature of the total that is available to the inquiring
mind. One interpretation is that 1 rce, through this category, allows for a situation which is
neither true or false. (Smith, 199! Something

o SECONDNESS

Secondness may be summarised as that which cannot be controlled by our thinking, the hard
facts of the external world, i.e. e factors which act as constraints upon our will. Peirce
further states that a fact can only consist of two objects interacting. (Smith, 1995)

Without an understanding of limitations, it is impossible to develop a basis for prediction.
Secondness concerns itself only with the fact as a constraint, the here and now, while
thirdness provides for the past . d future related to the fact with respect to some causal
relationship. Something interacting with something else
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e THIRDNESS

Peirce describes thirdness: “As the process intervening between the causal act and the effect”.
(Smith, 1995:153)

Thirdness is concerned with the velopment of understanding, generalisation or law, which
can be used for predictions. It reduces the element of surprise present in our experiences.

The three categories may be explained as follows as an interpretation by the author: firstness
and secondness are determinate as reactions by the inquirer, with thirdness the indeterminate

component, addressing the future and requiring a proactive stance.

Something interacting with something else to give rise to something new, Production,
Process, Cause and Effect

These categories are based on triadic logic, of which the author’s understanding is: A
interacting with B gives rise to C, as a result of A being, B constraining or interacting and C

resulting as a product.

It is a belief of the author that an approach for management research is only valid if it has a
capacity for some kind of prediction of the possible practical implications of accepting the
results of an inquiry. With the i lementation implications of an information system as the
focus of the inquiry, there must be a basis for evaluating the possible implications to the
organisation as one of the critical aspects of the evaluation of the validity of implementation
decisions. This implies a bias towards pragmatism as an implementation approach, of which

an introduction follows.

2.2.7 Prag itism

Peirce is considered the found: of pragmatism, or pragmaticism as it was named later
for differentiation from the broad meaning associated with ‘pragmatism’. Smith states
that an understanding of ‘thit 1ess’ as the category for the development of law or
generality, can use Peirce’s pragmatic maxim as a standard of measure:

“Consider what effects, which r  tht conceivably have practical bearings, we conceive the
object of our conception to h e. Then our conception of these effects is the whole
conception of the object.” (Smith, 1995:173)
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The American philosopher and psychologist William James was a close friend of Peirce and
an important contributor to the d clopment of pragmatism. He stressed that the value of any
idea or policy is based entirely on its usefulness and workability.(Reilly, 1970)

In 1884 he published the "James ange theory". It set forth James's belief that emotions are
organic sensations aroused by bo y expression, that we feel sorry because we cry, and angry
because we strike. William James's most important work, "The Principles of Psychology', was
published in 1890. In this book, James advocated the new psychology that acknowledged a
kinship with science as well as wi  philosophy.

In Pragmatism’' (1907)., he expounded the theory that man knows the true meaning of an
idea only when he sees what its ¢ cts are.

Other later developments include Neuro-linguistic Programming (NLP), which is a model of
the perceptual filters which dete 1ines the human’s interpretation or ‘map’ of the external
world. (O’Connor and Seymour, 90)

The description of the interconnectivity between the external world, the mental processes
which results in understanding and meaning, and physiology in one mental model is arguably
the most important contribution! NLP.

An interpretation of the NLP communication model is presented on the next page. It shows
some of the critical filters through which an observation passes before meaning is attributed.

Note: The term ‘Meta Programs’ (in the model) refer to the preference of the individual to
sort information for relevance and value. This could be for example: evaluating information
on the basis of similarity, or difference to previous inforn ° 1,  “‘or the “iority of the
source of the information.

The model oniginated as the result of the developments by Richard Bandler and John Grinder.
One description is that NLP is an applied behavioural psychology, with roots in linguistics,
systems thinking and artificial int gence investigations.

The author attended an NLP Practitioners course and obtained the diagram of the
communication model as part of e course notes.
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Figure 3: TI NLP Communication Model
(Profitability Group, Inc., 1988, 1989 NLP Practitioners Course notes)
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A system can be identified by its purpose and the transformation that it performs. The
transformation process should change the nature of the input, which can be a physical or
abstract entity. The general way of approaching systems is then to define a system in focus
for that transformation or purpi : (Recursion 1). This system will be embedded in an
environment or suprasystem (Re: rsion 0) and have parts or subsystems contained within it
(Recursion 2). This defines the boundary of the system, however, the boundary judgements
should be handled with care, as they determine most of the thinking that follows that specific

inquiry into a phenomena.

B o D
/Feedbacki
P AR
Feedback¥
» Loop /
A — o G Output
E
Cc
F
The System
The Environment _ _
(suprasystem) Relationship
Element
(subsystem)
Boundary

Figure 4- Characteristics of systems

One of the most rigorous definitions of a system is that of Churchman. He suggests nine
conditions to define a systemic r resentation of an observed phenomena. These conditions
are in essence steps of binding the situation into a manageable perspective, in the form of a
sys , S (Churchman, The design of inquiring sys ns, 1971). The nine conditions are

included below.
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Churchman’s nine conditions for the definition of a System, S
1. Sis teleological, it has a purpo.
2. S has a measure of performance, some standard that guides the behaviour of the system.

3. There exists a client whose i “ests (values) are served by S in such a manner that the
higher the measure of performance, the better the interests are served, and more generally,
the client is the standard of the m sure of performance.

4. S has teleological components hich co-produce the measure of performance of S. These
components are purposeful subsy :ms, interdependent with each other and S.

5. S has an environment (defined either teleological or ateleologically), which also co-

produces the measure of perform ce of S.

6. There exists a decision maker who - via his resources - can produce changes in the
measures of performance of S's  mponents and hence change the measure of performance
of S.

7. There exists a designer, who conceptualises the nature of S in such a manner that the
designer’s concepts potentially p duce actions in the decision maker, and hence changes in
the measures of performance of S’s components and hence change the measure of

performance of S.
8. The designer’s intention is to ¢ nge S as to maximise S’s value to the client.

9. S is stable with respect to the designer, in the sense that there is a built in guarantee that the

designer’s intention is ultimately realisable.

What mal  this definition useful is the identification of the ow s, des’ s, experts d
those who live within the syste:  This corresponds to the stakeholders of an information

system implementation project.

Information systems essentially perform measurements against some standards as one
measure of success for the system, while Churchman’ definition expands standards to beyond

measurement as a statistical exerr e.
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2.3 THE INQUIRY SYSTEM

2.3.1 Introduction

The next aspect of philosophy is 1 it of fixing belief, i.e. the process adopted to establish
certainty about the validity of the research process. The author offers an interpretation of
truth using the diagram below.

CONTEXT

TRUTH

CONTENT PROCESS

gure 5- The truth triad

With the phenomenological stance as the foundation, it is postulated that, at a given moment,
truth within a specific context is determined by the observer, based on the available content
( © tivetotalinfom “m)byn sofaproc ofinc /.

If any of these components change significantly, the ‘truth’ may have to be re-evaluated.

The context is determined by the choice of a research subject and the content is the collective
total information available to the :searcher, a priori and observed. However, the process is
purposive as a tool, and requires design.

There are two levels to the process, the philosophical and the practical, the why and the how.
This section concerns itself with e philosophical component of the inquiry process and will
address the method employed to  : belief.

The following summary serves a< n introduction to the history of the philosophy of inquiry.
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2.3.2 A History Of Inquiry

An introduction to the history of inquiry is presented as a basis for choosing an approach.

C.S. Peirce

Peirce describes science as a living thing continually growing and developing,

He saw science as a pursuit of sc  tific men who he considered as a peculiar class of man. It
was essential to note, that for me of science achievement was not the primary consideration.
What he did consider primary was the spirit that guided the work.

The definition of the scientific is someone who was working in the right way to leamn
something not already known. If )meone was not using the correct and effective method he
could not be considered a scienti man. It was of no importance in this definition as to how
informed the individual is, rather  the fact that correct and effective methods are being used
to inquire. Behind these correct methods would reside the spirit that would not rest with
existing opinions but would press n to the real truth of nature.

Peirce takes issue with the Cartesian view that one can doubt at will, rather that experience is
necessary to give rise to doubt. His concern regarding idle doubt leading to farce is carried
through in his attitude toward ob: vation which he describes as not a vacant and passive act,
rather a voluntary and attentive <¢perience, often with great effort. The concept of the
surprising event that leads to sc tific inquiry is clarified by Peirce that “mere irregularity,
where no regularity is expected, creates no surprise nor excites any euriosity”. A more
deliberate effort is explained by him: “Certain experiences build up habits of expectation in
the observer, and when this habit is broken in upon by some unexpected event, the mind
changes from belief to doubt, and should undertake a process of inquiry to explain the
unexpected fact’ (Reilly, 1970).

The chief stages of the method are: observation, abduction and verification.

John Dewey

One of the most notable American philosophers of the 20th century he shares with William
James and Charles Sanders Peirce the distinction of founding the movement called
pragmatism. —

Dewey and his wife started the Laboratory School at the University of Chicago to test his
educational theories. Learning by oing was the heart of his method. The children were given
freedom to learn in accordance with their needs and experiences. The faculty was able to
study child behaviour, a new are: f study at the time.
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Dewey's pragmatic theories insist ~ that the way to test ideas was to check them against their
consequences, rather than to claim their agreement with supposedly self-evident truth. When
faced with a problem, said Dewey, a person must logically examine the options open to him
to find the best solution supported by the facts. This method of inquiry and testing should be
applied to moral and social questi s, as well as to technological and scientific ones.

Karl Popper

Originator of the theory of falsii Hility, Karl Popper is best known for his rejection of the
inductive method of reasoning in the empirical sciences. In inductive logic a statement of
supposed fact, the hypothesis is proven true if repeated observations substantiate it. In
opposing this viewpoint, Popper sisted that hypotheses must be testable, and that the right
test for a scientific hypothesis is - look for some circumstance for which it does not hold. If

no such circumstance can be four then the hypothesis is true.

In his first book, 'The Logic of Scientific Discovery', published in 1934, he presents his
thoughts regarding falsifiability and inductive logic, and outlines his method of distinguishing
between sciences and pseudosciences. The theoretical constructs are rejected by Popper as
pseudosciences because they failed to pass his test of falsifiability include such fields of study
as astrology, Freudian psychoanalysis, metaphysics, and Marxism.

Popper's later works include 'The Jpen Society and Its Enemies' (1945) and 'The Poverty of
Historicism' (1957). In both of t| se books and with expansion on these ideas in his three-
volume Postscript to the Logic of Scientific Discovery' (1981-82), he opposes historical
determinism, the view held by P 0, Hegel, and Marx that history develops in accordance

with inexorable natural laws.

Thomas Kuhn

In 1962 T.S. Kuhn published his ‘Structure of scientific revolutions’. Kuhn developed the
concept ‘paradigm’, which can be regarded as a framework or mental model within which the

scientist operates.

He describes the revolution of science as follows: a form of science or philosophy is
developed by mankind to explain 1enomena. This science is accepted until unsolvable
problems are encountered, which is when the science or philosophy itself has to be re-
evaluated as an explanatory system. This total re-evaluation is the revolution component.
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The significant feature of this rev ition is that a complete perceptual change needs to occur
to develop a new science or “truth”.

With the ‘why’ component of the inquiry process the focus, one way to choose a specific
process is to specify a critical pur] se requirement.

The challenge is to develop an in iiry system that can address the type of problems existing
when large scale software implementations are undertaken, such as the SAP R/3 information
system.

2.3.3 The Scientific Method

Peirce’s application of the scientific method is accepted as the philosophical approach to
determining ‘truth’. A general introduction to the method is followed by Peirce’s
interpretation.

Introduction

Like philosophy, science emphasises the use of logic. In fact, science can be viewed as a
scrutinising system of logic. It seeks to answer questions by observing phenomena. The
scientific method is the system of logic used by scientists, though some sciences differ in their
use of logic. As scientists try to  ve a problem, they may use a model based on a logical,
plausible connection of events. Like an hypothesis, the model is then tested by making
predictions based on the model. If the predictions are proven wrong, then the model is
revised. If the model survives the tests, the model becomes the system of logic that describes

the theory.

Unlike philosophy, science emphasises the repeatability of results. This means that a given set
of circumstances should always produce the same result. Scientific theories are not accepted
by the scientific community until 1 : theory has been validated.
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The Inductive Phase

Induction is the process used by the scientist, to investigate to see where the predicted
observable consequences of the othesis actually occur. Whether the results confirm or
deny the hypothesis, science has en advanced. During this phase the inquirer must ensure
that fair sampling is adhered to. The inductive phase is further broken down into three parts:
classification, probation and the s tial part.

Classification is the result of tI prediction of the sort of thing to be expected if the
hypothesis is true. Probation describes the quantitative and qualitative evaluation of results.
The Sential or third part of the inductive phase is an appraisal of the probations, and
judgement of the whole result, so that the explanatory hypothesis may be regarded as proved,
partially proved, unworthy of furt  investigation, in need of further modification, etc.

This process leads to the conve 'nce of the truth, in that persistent use of the inductive
method will gradually reduce the :idence of error.

Peirce evaluates the validity of t method against the potential of alternative methods of
fixing belief.

Peirce on fixing belief

Peirce defines the process from « ubt to belief as the desideratum of the human mind. In
order to define the most effective method for realising this process, he articulated three
approaches for fixing belief as alternatives to the scientific method (Smith, 1995)

The three methods ~ > Te ity, ity ' A Prion. Pei o
not offer a long term sustainability of the fixed belief.

TENACITY

Also named the “Ostrich syndroi :, this method implies the holding onto beliefs purely
because it is the most comfortable alternative. It can possibly be likened to a deliberate
ignorance, which is practised to protect an existing belief.

Peirce reasons that one cannot ign e the environment for a sustained period unless leading a
reclusive lifestyle. Man is a social creature and is influenced by other people’s opinions. It can
therefore only offer short term sec  ty to the person employing this method.
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In Peirce’s words :

“The man who adopts it will fina at other men think differently from him, and it will be apt
fo occur to him, in some saner m  1ent, that their opinions are quite as good as his own, and
this will shake his confidence in his belief”’(Smith, 1995: 80)

AUTHORITY

Directly relevant to this method is the concept of control, more specifically, control over the

expression of the beliefs of indivic s by groups of individuals, using coercive means.

Naom Chomsky expressed the Western civilisation’s efforts to fix belief by method of
authority as The Manufacture Of Consent in his television documentary, which is to him a
sophisticated manipulation of the media in order to maintain a specific level of ignorance and
acceptance in the individual. This  ppresses the tendency to think of alternatives to the belief
held by the controlling authority. A challenge of this belief by a daring individual may be
discouraged by the prospect of ur mfortable consequences.

Although this approach is still popular when dealing with the governing of countries, the
organisation or business may often include many individuals who are above external control,
and who are prepared to challenge authority. Peirce argues that no state can regulate the
opinion of every subject, which re:  ces the long-term viability of this method.

A PRIORI

According to Peirce, the a priori is a more respectable method of fixing belief than the
method of authority. Both methods employ coercion, however, the a priori follows a more
intellectual path.

A group of intellectuals democratically decide which propositions are acceptable against a set
of criteria. Coercion is practised by using esoteric language and intellect to attack those who

oppose their propositions.

The basis for the selection of the beliefs is not observed facts, according to Peirce, but rather

by the degree by which these propositions support reason.

He states that this method is mc : acceptable than the other two, by virtue of its more
beneficial nature. However, the lac  of including observed facts in the determination of beliefs
may be interpreted as a lack of a base more stable than the perceived reason of intellectuals.
This hampers the potential of this 1 :thod to support sustainable beliefs.
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Deduction;
e Make a statement about a situation that exist in the world
e Make another statement about related situation that exist in the world at the same time.

¢ State the implication of these t ) situations existing in the world at the same time

Rule: If delivery performance decreases, sales will drop
Case: Del :ry performance has decreased by 20 %
Result: We expect sales to drop

Induction:

Defines a group of ideas or facts ) be the same kind of thing and make a statement about

their sameness.
Case: Delivery performance has decreased by 20 %
Result: Sales have dropped
Rule: Ifd very performance decreases, sales will drop
Abduction:

Develop a rule through the obser ion of a result and test the validity of this rule in a specific

case.
F ol Sa  are down
Rule: Ifd very performance decreases, sales will drop
Case: Delivery performance has decreased by 20 % could this have

caused the drop in Sales?
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e (learly defined transforma )ns
The transformations of the scientific method can be described through the diagram below.

Each phase is a system with anin it and output, and produces the output as an emergence of
the interactions of the parts of the system.

observations hypothesis predictions tested hypothesis

If the results do not compa |, revisit the hypothesis, deduction or test

Figure 7- The trans rmations of the Scientific Method

e Pragmatic implications

The importance of the deductive and inductive stages of the scientific method supports a
pragmatic approach to inquiry, i.e. the recognition of the consequence of the application of
the hypothesis as the ultimate evaluator of its meaning and value. Deduction provides
knowledge about the practical a :cts of testing the thesis, while induction confirms these
predictions through the actual testing in practise, both being important requirements for
learning to take place.

A flexible approach

With the scientific method consis g of three distinct phases rather than methodologies, the
researcher has total freedom of choice regarding the methods employed in to achieve the
required transformations. This is critical especially when observing social systems, where
predictability is very low, and the basis for testing may differ substantially from that of a
natural system.

As was previously stated, the ul nate purposiveness of the method is that of providing a
rigorous process to enable the inquirer to develop the most relevant or useful belief or result.
The logic of the process acts as 1 : guarantor for the research in as much as it guarantees a
convergence onto a “truth” throv 1 a self-critical learning process, substantial in reason and

practical verification.
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The author intends to apply a col tion of systems methods during the inquiry, which will be
chosen on the basis of effecting tt  basic transformation at each phase.

Application To Operations Management

Revans explains that there exists a parallel process between the scientific method and good
management practice.

The scientific method consists of five iterative steps:

e Observations from the external world

e The formulation of a theory based on these observations

o The design and conduct of ex; iments to test the theory

o Comparison of the experiment results with those predicted by the theory

The rejection, modification or cor  mation of the theory in accordance with the results of the

comparison

He argues that rigorous adherence to this method has allowed science to progress as it forms
a self-correcting loop and that this method can be used in industrial administration, simply by
substituting a technological product for a scientific theory (or, indeed, a management theory).
This appears as follows:
e Determination of what needs exist and what artefacts have already been produced
to satisfy these needs (S1  rey/Intelligence)

o Decisions about what further or different artefacts to produce (Policy)

o The establishment of methods of manufacture (Operations)

e Processes of audit (Inspection)

e Changes in what artefa : should be produced or in the methods of production

(Control)

The managerial process thus sets out to test how far the results of its planned actions
compare with those forecast by i policy. Inside each step, a similar fivefold structure can
also be used.
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2.4 THE METHODOLOGY

2.4.1 Introduction

As was stated in the development of the philosophy of this research, systems thinking is used
as the underlying perspective for interpreting reality. There are various systems methods
which, as systems, have certain1 ges of effective purposes with its own limitations. These
purposes are relevant with respect to the type of inquiry undertaken, such as system viability,
power issues, information systems and flows, optimisation of operations, etc.

The context for this research is 1at of information requirements and a basis for utilising
information for the management and regulation of a sustainable organisation. Information
systems do not have an indepe lent relevance and purposiveness which an automated
machine might have, and is in rdependent with a human system, who relies on the
information system for informed decisions. These decisions are based on the attribution of
meaning to the data, manipulated d provided through the information system, by the human

USET.

As such, the context is one of  t only interdependency, but also that of interpretations,
variety of choices of purpose and e variety of rapidly changing technologies available.

With respect to the abduction process, the approach of Soft Systems Methodology is adopted
as the framework for applying systems methods and techniques. One of the main reasons is
the capacity of this method to g Je interviews for an effective immersion into a complex
situation. The method is introduced by defining the concept of the levels of knowledge that

one needs to attain as a basis fori :rvention in a system.

2.4.2 Levels of knowing

Soft Systems Methodology (SSM) is applied to the SAP R/3 implementation projects to
develop knowledge of the current ‘project system’.

A useful categorisation of knowledge below by Striimpfer (1995 Systerhs conference, UCT)
underlies the abductive phase.
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Essentially SSM is a process for managing indeterminate complexities in human populated
systems. Management is interpreted by Checkland as a process of achieving organised action,
by a manager who tries to organ : a continuously changing chaos of interacting events and
ideas.

This definition leads to the next ;sumption, that independent people or groups will have
independent basis for the evaluation of a situation, which will lead to different actions to the

same situation.

To facilitate understanding of the seemingly interconnected and complex world, it is further
assumed that systems theory will be helpful as a perspective.

Each individual has an own “world view”, which is that collection of experiences and images
in our heads that we use as a basis to make sense of the external or real world. This
necessitated SSM to describe the relevant human activity systems with respect to a specific

situation, complete with the accor anying world views.

SSM learns by comparing the models of human activity systems with perceptions of what is
going on in a real world situation, with the purpose of leading to the most appropriate action.

2.4.5 Application of SSM

The broad components of SSM are positioned around the barrier between the real world and
systems thinking about the real wi  d. (see the diagram below) (Checkland, 1981)

Take action in the situation
to bring about improvement

Find out about the

problem situation

\ real world flux of events and ideas

systems thinking about the real world

Build conceptual models
from the root definitions

Name relevant human
activity systems in
“root definitions”

Figure 9- The application of Soft Systems Methodology
(Checkland, 1981)
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There are seven stages in the conceptual process as shown above.

Find out about the problem situation
1 Observe the unstructured problematic situation
2 Express the problem situ  on in terms of relevant systems of purposeful activity
Express the view of each system
3 Formulate root definitions of each relevant system, using the mnemonic:
C - customers (vic s, beneficiaries): who are they?
A - actors: who would do the activities?
T - transformation: the inputs and outputs of the system?
W - world view: why is the transformation meaningful?

O - owner: who ov s the system?
E - environment: w 1t are the assumed constraints on the system?

Build conceptual models - each system

4 The “verbs” of each relev t system are expressed as an interconnected set of

activities required to effect  : transformation

Compare the models and reality as a basis for determining appropriate actions

to improve the situation

5 The comparison shows d :rences between the models and perceived reality as a
basis for meaningful discuss n about the situation

Define changes

6 These differences are eva ited to determine any possible changes which could

improve the situation
Take action

7 The changes which are accepted as desirable and feasible are implemented
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2.4.7 Multiple perspectives

The approach relies on the fact tl : different perspectives yield different understandings of a
phenomena, that can provide a ric r understanding for the most appropriate actions.

Specifically three perspectives are nployed:
T:” :hnical
O: ' ganisational, Societal
P: Personal, Individual

These perspective can be summarised as follows:

Technical Organisational Personal
World view Science-technology Social entity Individuation
Goal Problem solving, Action, stability, process | Power, influence
product prestige
Ethical basis Logic, rationality Fairness, abstract Individual values
concepts of justice morals
Mode of inquiry | Sense-data, modellis Consensual and Intuition, learning
analysis adversary experience
Systems nature | Purposive Purposeful- social Purposeful
Purposive- processes

Table 6- A su —~ -~ iry of Multiple Perspectives (Mitroff and Linstone, 1993)

For the purposes of this paper, the Multiple perspective framework is applied to determine
the core questions of a pragmatic social systems designer:

e What is currently influenced, controlled?
e What car e influenced, controlled?

e What should be influenced, controlled?
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These questions have a particu - relevance to manage the potential of arrogance and
ignorance of the systems designers and decision makers. With implementation as the
underlying concern, one needs to ive an understanding of what the present state, the desired
state and the constraints are for a specific situation. Constraints are defined as those issues
that, for all practical purposes, are outside the direct influence of the designers and decision

makers.

A belief of the author is that one can only hope to influence relations in a social system. To
design controls for politics is impossible with respect to the ability of any control system to
reflect even a small portion of 1e variety of politics and power manifestations. These
personal issues also tend to have fickle nature and can change (and emerge) as a mind can
change. Any long term planning may prove to be futile, as the underlying assumptions for
planning are almost impossible to determine.

Technology serves activity systen and its choice is largely determined by the requirements of
the human activity system. With its pre-defined purpose (purposiveness), the nature of
technical systems is that they are1 :d, rather than influenced.

It is a suggestion of this thesis 1 it the only value-adding contribution of business system
designers can be made in organi :ional issues, with a good understanding of the personal
issues as the environment of =y implementation and the available options regarding

technology and techniques.

A design for organisation have a hance for sustainability if the focus is on the state of the
system. By state is implied those points of stability as determined by maintained relationships
among people with a specific attitude to responding to feedback.

2.4.8 Implementation projects and change

An SAP R/3 implementation is mostly done with the purpose of optimising the management
of information. This implies some clarity of purpose in the organisation, that tends to remain
intact even after a thorough re-engineering exercise. The following table presents an
indication of the levels of IT-enab 1 business transformations (Collins and Devanna, 1994).
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2.4.9 Conclusion

It is with this view that the in iry proceeds, with the intention of providing the most
appropriate environment for the human activity systems. This environment is appropriate if it
allows for the greatest variety [ purposes for the human system, within the specific
constraints, The transformations it make the organisation relevant in the environment are
therefore the starting points for « temic inquiries, with the intention of accommodating the
purposes of the human activity sy em as much as possible, within the limitations of ensuring
viability.

The Inquiry System (IS) has as its philosophy Peirce’s phenomenology and the Scientific
Method. Peirce’s Thirdness is the basis for enabling the pragmatic nature of the Scientific
Method as an approach to prer t the consequences of the hypothesis. With respect to
assumptions about the world and how it works, systems thinking is chosen as a bias for
looking at situations, with its ¢ acity for recognising the purposefulness of the human

components of systems.

The multiple perspectives approach introduces three minimum views of a situation, being
personal, organisational and tech :al, each focusing on a different set of systems within a

business.

Soft Systems Methodology is init ly the only specified systems tool within the method level
of paradigms. It is suggested as a useful basis for an immersion into a problem situation, that
has little definition of problem or possible solution, and a high content of human
interpretations about the problem. The application of SSM is planned at the Abduction level
as an enabler for the developme¢ of an hypothesis with a chance of being desirable and

feasible.

ot . t Isandt icati hr 1 will introd dwl :a specific
method can address a specific challenge that developed during the process of inquiry.
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PART 3- The Application Of Tl ' Inquiry Framework

Preface

The Inquiry System is presented below as a aming cycle:

EVALUATION

Rejection,
modification or
confirmation of the

theory

Comparison of
experimental results with
those predicted

THE INQUIRY
SYSTEM

PREDICTIONS|

Stage 7

5
KEY §

SSM Stages

P+ eONING
lunﬁm‘u‘u o ﬂ\Jhs

Rigorous Theoretical
Evaluation
Scientific Method ;

Figure 12: A Diagrami 1tic Summary of the Inquiry System

Design and conduct
experiments

Formutation of theories
based upon observations

Figure 12 is presen | asumm / of the Inquiry System and the basis for the structure of
Part 3. Below is a comparison between the IS stages and the sections of Part 3.

e Abduction is the process from e Situation to the Answer stages, with the answer being
the initial development of the hypothesis- corresponding with sections 3.1.1to 3.1.4.

e The Reasoning stage encompasses a theoretical test of the strength of the hypothesis-
corresponding with sections 3.1.5 to 3.1.12 and the whole of section 3.2.

e Deduction is the Predictions st ¢ of the model- corresponding with section 3.3
¢ Induction concerns the Testing age- corresponding to section 3.4.

e The Evaluation stage of the hy] thesis is addressed in Part 4, section 4.1.
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PART 3- The Application Of The Inquiry Framework
3.1 Abduction

3.1.1 Introduction

Soft Systems Methodology (SSM) is the basis of the inquiry process into the implementation
implications of the SAP projects. The main purpose of the process is to select an hypothesis
that has the potential of leading to action for the improvement of the current problematic

situation.

There exists a large choice of perspectives from which to approach the projects, such as
information system strategy, org usational design, systems dynamic modelling for business
process and workflow design, cial system design and control, etc. This is already an
indication of the broad impact of such an integrated software system and confirms the

necessity of a systemic approach.

The challenge is therefore first to do some binding of the possible issues to investigate, and
then to carry on converging with that choice through the steps of the SSM.

3.1.2 The Soft Systems Inquiry
Stage 1- Obs_  ations of the problem: c situation.

The need for an approach to more accurately evaluate the implementation implications for an
organisation has become apparent at SAP user conferences. Presentations with topics such as
“Is there life after the consulting phase?”’, “The agony and the ecstasy” and “Did we create a
monster?” could be an indicatior f the learning demands and understanding of implementing
real-time, integrated informatic  systems. These views were expressed at the user
presentations at the SAPHILA conference.
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Interviews and discussions with some belieyers, victims, survivors and prospective SAP R/3
system owners reveal awe for the comprehensiveness and sophistication of the software, with
a limited high level understanding of the real-time, on-line and, especially, integrated nature of
the standard software. Further u lerstanding is usually restricted to the specific functional
Spe on of the individual. T ; phenomena extends to the R/3 functional consultants as

well.

Common significant problems occurring in implementation projects include the general lack
of understanding the organisation and its regulation. There seems to exist the hope that the
new software system and the cc ultants will solve this issue, as external sources of help.
This could indicate a general lack of an understandable approach which could facilitate the
planning and decision making processes.

The inquiry focus

Prior to the further application of the SSM process an appropriate choice of what to inquire

1st be made. As a background, a summary follows of pertinent issues raised during SAP
user conferences over the past two years. The issues presented were chosen for an
introduction of some general imp! ations of an SAP R/3 implementation project.

An overview of SAP user feedback

The feedback presented is obtar J from the national and local SAP user conferences, or
SAPHILA. The main human related issues were summarised as follows:

e Integrated, real-time, on-line | ormation systems are different; they require an in depth
understanding of the business and its processes.

e A high level of complexity is inherent in the software, and this adds to the difficulty of
appreciating application constraints for informed decisions.
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o The project is essentially that of business process design and implementation, within the
SAP system constraints. This ocess is guided by the best business practises inherent in
the R/3 system, with suggested performance measurement approaches.

¢ Integration of all the business | >cesses imply the elimination of duplication of data entries
and transactions. This results in the redefinition of work for some people in the

organisation.

o The project requires a substas al amount of learning, with a generally higher skill level
demanded of the users in the r  ilting more sophisticated system.

¢ Higher sophistication of techn« gy requires higher levels of attention to the people.

o The issue of authorisations car  :come problematic if it is not awarded a considerable part
of the project time and effort. Such a complex and sophisticated system increases the
consequences of fraud for the rganisation, especially with so much information at hand
combined with electronic funds transfer capabilities.

e There is a general shortage of lequately skilled SAP consultants in South Africa, which
lends itself to the risk of or; usations becoming the schools for aspiring R/3 junior

consultants.
¢ Information is disseminated th: 1ghout the business with a high level of transparency.

e SAP is only a tool.

Some current projects were evaluated through a process of the Soft Systems inquiry to
develop a more s  ific knowlec : of the challenges of  R/3 implementation project. A
factor in choosing which perspectives could be valuable, was to include the main stakeholders
of a typical project. Investigation to several projects yielded the choice of relevant systems
for a “typical’ implementation project.

The choice includes views from those involved with the design and decisions as well as those
affected by these decisions.



Stage 2- Expressing the problem situa n as relevant systems

The following perspectives were developed through the SSM inquiry:
-SAP Partner Consultant

-SAP Senior Consultant

-Key User

-BPR Specialist

-IT Manager

-SAP developer

-Project Manager

-OCM Specialist

Care was taken to ensure that : of the people, who were interviewed to develop the
perspectives, were critical to the project with respect to at least a moderate level of power
associated with their positions. Power is interpreted in the sense of some practical influence

on the course of the project.

Please note: The following abbreviations are used

BPR- Business P1 :ess Re-engineering
BRE- Business Re-engineering

OCM- Organisatic 1 Change Management
IS- Information System

MIiS- Manageme; Information System
IT- Information Technology

The SAP Partner view is included in this  ction as an example of the SSM apf)lication, with the
others included in Appendix F.



age 3 &4: velop root ¢ initions and activity models for each system

SAP PARTNER CONSULTANT
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SAP partners are usually management consultants specialising in the implementation of the

SAP software. After a client made some commitment to purchasing the software, SAP

partners are invited to tender i ' the project, often under the supervision of a senior
consultant of the local SAP subsidiary. Some of the main functions of the partners are the
SAP compatible design of businc  processes and their performance measurements, guided
by the end users and senior management. Most of the work entails the technical
implementation of the designed p cesses in the R/3 system. Technical tables are maintained

and the system is customised to the specifications of the client.

Customers-  Organisation
Branch managers: Understand the nature of the business
Middle management: Understand integration, re-define own
contribution to org 1isation
Senior management: Develop an improved understanding of
business
dynamics, feedback
Worker: More authority, responsibility and real-time feedback

system
Shareholders
Actors- Project team, Sponsor, us:
Typical Personalities: You 1, interest in computers, SAP seen as a challenge
Transformation-Centralised Control = Decentralised Control

World view- SAP gives meaningful (ac: rate and timely) information to the organisation
in one information system

Owner- Project team
Environment- Budget, Arrogance of SAP Head Office (Germany), Some existing business

measurements have to be. cepted, Software functionality and releases

ROOT DEFINITION

The SAP implementation is a system to add value to the organisation and its shareholders by

providing a single information system to . ect accurate and timely information for the effective

transformation of centralised to decentral :d control, through the actions and control of a project
team and the approval of the project sponsor. The process requires an overall improvement of the

understanding of business dynamics and decision making for management, and the constraints

imposed by thebv = it, gene * e of the SAP T 1 Office and the software functionality.
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SAP PARTNER CONSULTANT Activity System

Centralised
control system
Design and manage
a system to resolve
conflict

Select strong project
sponsor, team

Negotiate time with
SAP “Gurus”

Unify project team
Have own environment
(own project room)

Communication of
learning to all relevant

people

Conceptualising;
Find a fit for the
business in SAP

Develop a thorough
understanding of the
business dynamics

Implementation of
Business processes and
SAP modules

Decentralised
control system

Define Criteria for:
Effectiveness
Efficacy

Efficiency

Take control
action

Stage S: Compare the activity model w 1 actual activities

The comparison between the suggested and the actual activities follows as a basis for defining

actions most likely improve the rrent situation, as well as learning valuable for further
investigation.
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Stage 6: Define changes to be made, based on learning from stage 5

As applied in the thesis, this stage constitutes the consolidation of the learning as a result of a
deliberate process of immersion into the problem situation. A suggestion is that the challenge
during this stage is not only to react to the stated information, but to look for what is not said.
What are the project members fo sing on and what are they perhaps neglecting?

3.1.3 A Summary Of The Activities Of An Implementation

As suggested in the development of a framework for inquiry, three minimum perspectives are
considered of the challenges of an SAP implementation, the Technical, Organisational and

Personal views.

The choice of transformation, world view and activities encourages the interviewed to state
their bias, not only regarding their activity system choice, but also with respect to what or
who was criticised. These perspe ves are used to evaluate the results of the SSM process.

Personal

o Power dispensation in the project, political issues

e Decentralisation of control, dii 'mination of information to lower levels
for ¢ ision makit zmpow it

e Manage relationships with experts, consultants, sponsor, management, users

o Raise the skill levels of manag 1ent and the users

o Identify key users for centres ¢ influence

e Manage the change to the individual due to the information system

e Select personalities for the prc :t team, young, eager to learn, see project as challenge,
ability and inclination to contribute to the success of the project

e Manage perceptions and expe: itions of the stakeholders, especially the client
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3.1.4 Learning from the SSM inquiry

A basis for a more specific defini n of the problem, as developed through the SSM inquiry
process, can be made by using the ‘truth’ triad as presented in Part 2.

The triad stated that, for a situ on with a specific content, within a specific context, a
process of inquiry determines the uth applicable for that context and content. Another way
! > the triad is to view the plementation project as a process with defined outputs,
within a specific context and relar g to a specific content.

A successful application of the - >cess will depend on the adequacy of the implementer’s
appreciation of the content and context, i.e. there is a need for a mental model that has the
potential to enable an adequate a reciation of the organisation and the information system in
order to result in a system des’ 1 for a socio-technical symbiosis. An illustration of the
definitions of the components of the triad is given below:

CONTEXT: Viability

Mental Model

CONTENT: SAP Information 'stem PROCESS: Implementation

Fig re 13- Mental Model Triad

The adequacy of this mental model is a critical part of the implementation. Of the projects
investigated, one of the most common problems was the lack of a coherent and shared
understanding of the project, its content and its context.
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The high level of sophistication « the software with respect to its comprehensiveness and
range of options, as well as the diversity of interests indicate the need for an effective variety
management. The qualities of a mental model that will be an appropriate enabler for an SAP
implementation project should in ide the following:

¢ A common language for the pi1  ect, understood by all stakeholders

¢ Facilitate knowledge of control, regulation

e Applicable to the management of complexity, variety

e Compatible with the assumptions of the SAP software and its process orientation
e Support the concept of integra m

e Acceptable to BPR, OCM and Technical specialists, users, management

e Support the definition of roles, responsibilities and tasks.

e Be the basis for communicatic flows in the project

The field of management cyber1 ics has as one of its main purposes the management of
complex systems, complex with respect to variety and quantity. Of the models that were
designed within the cybernetic af  oach, the Viable Systems Model by Stafford Beer has the
longest development and applica n history (Beer, 1994), with Work Systems and Human

Performance Technology later developments.

The process of introducing m  gement cybernetics starts with a comparison of SAP
software with the characteristics 1 typical cybernetic information system.

For a further substantiation of the comparison, an introduction to management cybernetics

and the models it inspired follows.

3.1.5 SAP as a cybernetic information system

Cybernetic management is based on assumptions with respect to the information needs of an
organisation. An evaluation of these assumptions in relation to what the SAP R/3 software
offers is required to determine the validity of the comparison.
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The R/3 standard software includes applications of the most recently developed statistical
process control methods as a bi s for initiating action. Workflow takes this further by the
automatic monitoring of tasks, with the capacity for evaluating the development of

bottlenecks and to alarm a manag in advance.

Further confirmation of the appropriateness of labelling SAP as a cybernetic software was
obtained through interviews wi  management consultants and SAP developers as to the
structure and basis of the report j tools of the software. The organisation is represented in
the system as processes, built around the core operations. With the broadness of the
applications of the software, it p 7ides a common basis for the practises and procedures of
the business. Many of the monitoring and control tasks of the organisation are at least
partially automated, with the result that the emphasis is shifted from the capture of data to the
interpretation of the reports for decisions relating to the tasks in the business processes.

There is therefore enough support to assume a strong cybernetic bias, as defined by Clemson,
in the R/3 standard software.

The following is a brief introduc in to the mental models within the cybernetic framework:
These models are introduced mo  explicitly in the appendices.

3.1.6 Cybernetics

Stafford Beer describes cybernetics as the science of effective organisation. (Beer, 1985)

For the author, it provides a useful frame of mind when doing your best to interpret and
manage complex systems, such as the socio-technical system of an organisation. The field of
management cybernetics were st ngly influenced by Ashby, with his concept of the residual
variety factor.
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The three basic laws of cyberneti are:

Law 1 - Self organising systems law: complex systems organise themselves; the
characteristic structural and behavioural patterns in a complex system are primarily a result of

the interactions among the system parts.

The behaviour of an organisation could therefore be explained as the result of the basis of the
interactions among the people. Aspects which could influence the system behaviour are

culture, policy, practices and pro  lures, the physical layout of the workplace, etc.

Law 2 - Feedback law: The ou it of a complex system is dominated by the feedback, and
within wide variations the input is irrelevant.

If performance is measured on a cost, quality, time basis in a manner which has direct
consequences to the workers, one could expect efficient outputs as a regular occurrence. The
use of different tools could have little effect on the system performance, until the feedback

with respect to the outputs change.

Law 3 - Law of requisite vari y: Given a system and some regulator of that system, the
amount of regulation attainable is absolutely limited by the variety of the regulator.

The variety of any organisation i outweighs the variety capacity of the management of that
organisation. Managers therefore will never have the control they might desire. The
challenge is to follow the 80/20 1 : and choose the 20% of variables to manage which affects
80% of the organisation. This con  of residual v 1ty is luced below as an
adaptation of Ashby’s definition of residual variety (Espejo, 1989):

Tr sformation

Variety of Input /l\ > Variety of Output
R¢  jual variety
The variety of the regulators wi in the transformation determines how much variety of the
inputs to the system can be absorbed, and the unabsorbed variety is then transferred to the

transformation process. The higl - the capacity of the regulators to absorb variety, the more

consistent the output with a variable input.
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An important component of the juiry process of the cybemetician is a set of 7 questions
which enhances an understanding “the system in question. A more detailed version of these

questions are in Appendix C.

1. What is the system? What are t : boundaries? What is the relevant environment.?
2. What is the real purpose of the system?

3. What are the constraints on the system, real or perceived?

4. What language is used for thin g about the system?

5. How does the system work, what causes what else, how do the parts interact?

6. What are the outputs required 'the system by the environment?

7. What self-organising tendencies does the system have? In particular, what sort of personal
goals, values and aspirations do the people of the organisation hold as individuals?

The choice of cybemetics was based on several factors including:

e It provides a comprehensive frame of thinking for the interpretation of complex, dynamic
systems without the arrogance (or ignorance) of claiming to be right.

e The strong systemic nature ensures an approach supporting holistic thinking when
evaluating a problem or opportunity within the operations of the business.

¢ Cybemetics can be presented in a manner which can be equally acceptable to people with a
social or technical bias. Even though it is a strong challenge for unsystemic thinking, it is
not as radical a concept as Soft Systems Methodology can be to a technician, or Systems
Dynamics Modelling to a hun 1 resources manager.

e It is a useful bias for the investigation of a system for a knowledge of regulation, what
keeps it together, or as Striim  er suggests, the wisdom level of knowledge.

Some of the neuro-cybemetic inspired models are introduced as suggested useful systems
approaches for an application in the Organisational perspective of the Multiple Perspectives

evaluation.
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3.1.7 The Viable Systems Model (VSM)

For a conceptual introduction to 1e VSM, a summary of the philosophy of Viable Systems
Model precedes a diagram of the model.

The rising complexity of organi: ional, technological and informational issues require new
approaches to deal with these ¢ iplexities. Stafford Beer suggests a scientific model based
on cybernetic principles, which ¢ tains the principles of management science.

With the focus being on control, the analogy used for the model is that of the human brain
and the central nervous system. One of the main purposes of the model is thus the regulation

of a complex system.

The elements of the VSM do not prescribe a structure, but rather the essential functions
which have to be performed to regulate a system. A diagrammatic representation of the
model with the functional elements is shown in figure 12 on the next page.

Notes on the model

The elements are numbered S1 to S5 (System 1 to System 5) For the purposes of this
diagram, only one S1 is shown, but all the primary processes in the organisation, product line
or service specific, are Systems 1. The environment, local and external, is shown on the left of

the diagram.
A brief description of each functi | follows:

SYSTEM 1 - The systems which transform inputs from customers (internal and external) to
the required outputs. This is where viability is determined, i.e. where the work is done for
which the organisation gets paid r by customers. All the other systems represent functions
supporting the viable systems.

SYSTEM 2 - This is where pra ces, procedures and planning are used to facilitate shared
meaning through common ment models. The focus is on the management of oscillations
between the parts in S1, to reduce vartety of understanding the way work is done.

SYSTEM 3 - The control function which maintains internal stability;. The policy of the
organisation 1s implemented through this function. Issues such as resource allocation, legal
requirements and accountability : > addressed here. The focus is on the here and now. Audits
are undertaken by the S3* funct n for an improved understanding of the processes and the
detection of patterns of results.
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S5

ST ERING & GUIDING

S4
< %,
~ INTELLIGENCE
S3
CONTROL
S3* S2
AUDIT CO-ORDINATION
~/
Operations Management Mental models

Figure 14- he Viable Systems Model

SY.L v 4 - Anintelligence gathering and reporting function. There is a strong future focus,
driven by a purpose to learn and develop by modelling the organisation for an understanding
of its relevance in the environme.  Information from S1, S2 and S3 is relayed to S5 through

the intelligence function.

SYG ..M 5 - Essentially the integrator of the organisation. The internal and external interests
of S3 and S4 are balanced by S5. This steering function responds to significant information
from the filters at S1, S2, S3 and S4. The organisation is represented by S5 in the

environment.
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The concept of recursion is an essential characteristic of the VSM. Each of the S1 systems is
autonomous in its own right. It  therefore implied that each System 1 must contain all the
functions of the viable system itself, i.e. S1 through to S5. This is a requirement for the
regulation of the subsystems in S1 and is revealed when drilling down into the detailed levels

of the organisation.

It is important to notice that only e Systems 1 and System 4 are directly concerned with the
environment. S1 interacts witht|  customers and S4 gathers information in the environment.

The main reason for the use ° this model is the emphasis on the regulation of the
organisation. This model provid the insight needed to effectively determine the minimum
information requirements of a ¢« iplex system. The underlying cybernetics with the 3 basic
laws provide the support for the design of an efficient and relevant information system for the

optimal regulation of complexity.

Using the analogy of the human | 1in and central nervous system enhances the understanding
of how it works. It therefore can be presented to the people in the organisation as something
familiar, rare in the increasingly complex world of business and management science.

3.1.8 Work Systems

Whereas the VSM is concerned ith the regulation of the organisation, the Work Systems
Model (WSM) addresses task related issues such as performance and production. The
developer of Work Systems is Luc Hoebeke. (Hoebeke, Making Work Systems Better-a
practitioner’s reflections, 1994)

The WSM is influenced by the ] 'man Activity System as | by Peter Checkland, the
Viable Systems Model as described by Stafford Beer and the concept of time perspectives as
developed by Elliott Jacques.

Work Systems use four levels of recursion related to time levels, being the added-value
domain, the innovative domain, the value-systems domain and the spiritual domain as per the
diagram below. For the purpose «  this project, the added-value domain with its three process
levels will be addressed.



is
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Each level has three essential information processes as shown below. Hoebeke uses the
terms Control, Audit and Strateg information processes. Interviews with project members
resulted in the use of the word o-ordination, instead of Strategic, due to the persistent
interpretation of strategic as pe uning to long term planning and policy. After all, the
concept refers to a shared unders 1ding as an enabler for efficient work, and is used for that
purpose in the VSM. It also serves the co-ordination function by providing a consistency
between the VSM and Work Systems.

C( ITROL monitoring and

action
AUDIT CO-ORDINATION
sampling and developing shared
understanding meaning

Figure 17- The Information Cycle Of Process Levels

These processes are directly rel :d to the same processes in the Viable Systems Model.
However, more specific requirer nts of the information processes on each process level are

expressed in this model.
The basic definitions of the three  formation processes follow:

Co-ordination information processes - Shared meaning of the processes to be managed. Luc
Hoebeke suggests that debate between people resulting from a necessary conflict is the only
basis for a useful co-ordination information process.

Co-ordination information proc: ies require an enabling and mediator stance.

Control information processes - Corrective regulative action by the actors of the
transformation processes. The basis for regulation is a corrective feedback loop. The
management of variety is achieved through a monitoring process which provide information

by exception.

Control information processes r.  uire a participative stance.
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Work Systems focus on the task related aspects of the organisation. Three process levels are
introduced with related time spans. Information requirements are more defined in this model
and each level includes a generic transformation and the strategic dilemma to be addressed.

The WSM is essentially process focused.

Human Performance Technology provideé a model for the evaluation of performance from a
human system perspective. This model also includes three levels, the organisation level, the

process level and the job/performer level.
The HPT model is essentially job/performer fi used.

The VSM, Work Systems Model and Human 1 formance Technology are summarised in a
model for an illustration of the coherence of the neuro-cybemetic concepts.

3.1.11 A summary of management cybernetics models

Key: Strategic Level 3 F-Steering and guiding functions

P-Balancing ends and means

F- regulatory function

P- purpose
D- decision scope

Intelligence

F-Monitor environment
P-Learning and
change, modelling

and understanding

the organisation and

its environment
D-When to react to
significant changes

in the market and

the organisation

D-Organisational decisions made:

Cybemetics

A summary of models

\/
Tactical Level 2

F-Control of processes

P-Design and management of

socio-technical system

D-Process decisions for the

deployment of policy (efficacy)
effective use of means, organ tion

policy, structure

strategy, capacity
effectiveness

Operational Level 1

F-Co-ordination of work
P-Achieving outputs, while
minimising waste,
Respecting the performer
D-Work structuring,
inputs, outputs, feedback
Performance decisions
affecting efficiency

Figure 18- A summary of the cybernetic models
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With variety management one of the critical challenges in the organisation, the following
diagram suggests a perspective of the process levels and feedback.

Process Levels: Level 1 H nan Performance Feedback
Fiitering

Level 2 Business ‘ocesses

Level 3 Organisational C cerns

Conditions
Create

Figure 19- Process levels nd feedback

Suggested conceptual feedback loops are in Appendix D.

Regarding the summary, please note:

e The Intelligence function requires an external stance and its functioning spans across all the
levels, with decisions effected at the strategic level.

e Generic names are given to the three process levels to express the concepts in frequently
used business terms. The labels strategic, 1 tical and operational appear regularly in
information systems and general business books and should provide a common language

for people from different disciplines in the org dsation..

o Suggested essential characteristic words at all e nodes are in bold.

Market research resulted in the identification of e organisations where the implementation
of the total R/3 software where achieved in the s/ rtest time with the least amount of external
consulting required. The research is by no means definitive, but has been supported by further
investigations at SAP user conferences.

Two SAP clients who emerged healthy after = an R/3 implementation project include
companies with a strong bias towards an organisational design around the viable systems. The
support systems are designed for the maximum use of technology as an enabler, with the
philosophy that the introduction of sophisticated technology demands a higher level of
attention to the human and work system.
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3.1.12 _inclusion

Management cybernetics have been developed to address the regulation, process design and
job specifications of a business. With the general cus of cybemetics on the organisation of a
system for equilibrium and cohesion, the models will be applicable to the organisational
perspective of the Multiple perspective evaluatic

SAP, as an information system, contains most of e requirements of a cybernetic information
system as described by Clemson. This can have several implications to the design and
implementation of the software:

e SAP imposes a cybemetic metaphor onto t : organisation with respect to the control

system

e Management cybernetics can be a useful mo | for a prediction of the implications of the

R/3 software to the regulation options of the organisation.

e The cybemetic models are relevant for the development of a common mental model for

the implementation project

Ulrich’s critique of the implementation of a ¢ “ernetic information system in Chile is a
motivation for the inclusion of critical heuristics (Ulrich, 1983), for an introduction to an
evaluation of the personal perspective of the in ications of SAP as the environment for a
system for viability.

The problem context was defined in Part 1 as a system for viability in the organisation. The
output of this system serves the purposes of the ganisation and the people. While the focus
of this thesis is on the aspect of control of the in lementation project, it is important to have
an adequate appreciation of the environment of the system in focus, as supported by systems
thinking.
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3.2 A Multiple Perspective evaluation

3.2.1 Introduction

An implementation approach for aspiring system designers is suggested as previously argued
in Part 2: A project team needs to develop a good O perspective for knowledge about the
dynamics and regulation of the system to be influenced. O knowledge is the best basis for the
choice of tools/processes that is one of the prime issues in the T perspective. The
implementation success is ultimately determined by how well it serves the people in the
system, of who knowledge is developed throu | the P perspective. The approach can be
expressed as systems, with purposes guided by the containing systems as per the figure
below.

Social (P)-ethics/morality

Organisational (O)- viabi y

Technical (T)- production

Figure 20- A system of perspectives

The T perspective will not be addressed, as 1 re exists an array of technical tools and
approaches, regularly changed and updated, for : implementation of SAP. The challenge is
rather assumed as defining the O perspective as a basis for defining the purposes of these
tools and approaches. This is followed by an aj reciation of the personal issues of an R/3
project in the P perspective.
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The executive team of project management consists of senior consultants and project
members, with the ability to understand technology and its effects on the organisation.
Activities at S4 would include the attendance of SAP user conferences and interactions with
other R/3 clients.

S3: The project manager and technical team : ntribute to control issues such as resource
allocation, satisfying legal requirements and the monitoring of accountabilities and
contributions. The scoping document is the main guide for this team, with its project
specifications, resource plans and time map. A1 changes to the scope must be contested in
order to maintain production as much as pos »dle. This ensures a rigorous evaluation of

proposed alterations.

One of the main tasks is that of monitoring the budget, usually a sensitive matter in these
expensive projects. Care must be taken not to bias the value of major decisions purely on the
costsincurm * ' “ton 1 "1 aw ‘ness of her critical in " atic  to the measures of

success of the information system as a long term enabler.

The external and internal auditors define the les requirements of the financial modules and
develop authorisation levels for the effective planning for risk. With so much information
available in real time, combined with Electronic Funds Transfer functionalities, the potential
for fraud is big. This task is very often underestimated in the project and has caused many a
crisis towards the final stages of an implementation. The SSM inquiry resulted in the
mentioning of the need for early attention to aut! risation levels.

S3*: Audits in the VSM refer to the detection of patterns in the performance of the viable
systems that can facilitate an understanding of the operations and specifications. This function
attempts to establish which variations, that are observed over time, are meaningful and not
just ‘white noise’. It does not seem that this fu tion is as visible in an SAP project as in a
manufacturing business, but the non statistical i 1es can be useful as indicators of trends in
relationships and performance patterns. It might be noticed that some people end up working
longer hours due to an incorrect allocation of responsibility, or that the consultants do not
communicate technical knowledge to the BPR team for validation and often has to redo
tasks. An evaluation of the critical specifications and performance measurements of the
project with the guidance of the time-series observations is one of the tasks at this regulation
system.

Attention to this level should greatly reduce the need for constant crisis management and
provide a basis for understanding and predicting project performance. Measures of
performance include time and functional specifications and as important, standards for
teamwork, communication, behaviour in meetiny etc. Covey names the shift in attention as
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One of the best attenuators of variety in work methods is the choice of computer based
implementation tools, such as the previously mentioned Aris Toolset. Other tools include MS
Projects, Excel, MS Word and so forth. Standardisation of these tools reduces the variety of
the format of the information available in the pr« :ct.

An argument of the dissertation is the suggestion of the use of the VSM and other cybemetic
models as a powerful way to reduce the variety finterpretations of project issues. VSM can
also be a common model for most implement on issues including the decentralisation of
control, BPR, planning for change manageme , purposes for the application of technical
tools, etc. Examples of applications of the VSM to design the new information system
include the following;

e BPR can use the model to define the core processes as viable systems, with a basic
structure for the required information flowsi he organisation.

e OCMcanusethe VSMasa nework the prediction of changes in the organisation.
SAP automates many of the control proces: . especially when combined with workflow.
Many of the people who managed these | )jcesses before the implementation will be
redundant if new work and skills are not dev. ped for the new system.

e With one information system that represen the business and all its processes, the R/3
system is one of the most powerful variety limiters. SAP systems often span international
enterprises and provide information in the sa > format world-wide. To that effect it fulfils
a considerable portion of the S2 function oft : VSM.

S1: Some experienced project managers def :d only the implementation of the SAP
modules as viable processes, but that restricts the t -~ sformation to the change from an old to
an R/3 system. The transformations regarding the business processes and the way work is
affected are co-producers of the new information system and should be viewed as viable
systems, not only co-ordination issues. However, it depends on the agreed transformation for
the implementation project. Some projects involve the direct mapping of the existing business
processes into SAP, while others include a { | re-engineering exercise. The chosen S1
processes were a product of accommodating the transformations specified in the SSM

inquiry.
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The Cybernetic Principles and the VSM

The VSM is underpinned by the cybemnetic pri iples (See the introduction to cybemetics).
Self organisation within the project is guided by structure of communication functions, with
a feedback system maintaining the equilibium sociated with a set of critical specifications
for viability.

The principle of requisite variety implies the n dmum absorption of variety at the source,
with only the excess (requisite) variety filtered to the next level, and so forth. The functional
consultants, OCM and BPR teams manage their tasks and the immediate environmental
disturbances of the viable processes S1, and fil - information to the control system S3 that
could be useful for that function. This filtering ocess attempts to expose decision makers
only to information that enables their contribv n to regulation, within their capacity for

managing variety.

With the VSM approach as a basis for the regi  tion requirements of a viable system and a
powerful way for the management of variety, Work Systems and Human Performance
Technology supports the design of processes an  :asks.

Work Systems(WS) and Human Performan.  Technology (HPT)

Besides the applications of these cybemetic tools to the final definition of work, it can be an
effective basis for one critical aspect of an S project, that of risk management. In an
integrated system, any change to a component s the potential to have many unpredictable
and often disastrous effects on the whole system with its complex net of circular causalities.

Intrinsic control within a project team therefore as to be carefully evaluated within decision
scopes and associated risks. Not many of the people interviewed had clarity of which
decisions carry what risks to the project. As a result a self organising method of variety
management emerges as the reluctance of allowing for most of the decision making at the
source. Autocracy can be seen as a lack of trust  a lack of an understanding of risk.

Work systems offer a useful perspective of proc s levels for the design of tasks on the basis
of the transformation time associated with these 1sks. It has the potential to be as useful for
the evaluation of decisions with respect to the potential time period that decision can impact
the project or organisation. The closer the decision comes to base changes of the project, the
higher the risk and the closer it comes to beit addressed by the policy function, and the
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Ulrich developed a set of questions to define boundaries for knowledge about the values and
nc an¢ in _thed i ofa system for people. The questions co categor  of

purposeful sources within systems design:

e Sources of motivation

Sources of control

Sources of expertise

Sources of legitimisation

Each of these source categories have three questions for inquiry, resulting in a set of twelve
questions to guide the normative appreciation of a design.

Ulrich’s checklist of boundary questions.

1. Who ought to be the client (beneficiary of the system S to be designed or improved)?
2. What ought to be the purpose of S; i.e. what goal states ought S be able to achieve so
as to serve the client?

3. What ought to be S’s measure of success, M ‘S(or improvement)?

4. Who ought to be the decision taker, that is , have the power to change S’s MOS?

5. What components (resources and constraints) ought to be controlled by the decision
taker?

6. What resources and conditions ought to be | rt of S’s environment, i.e. should not be
controlled by S’s decision taker?

7. Who ought to be involved as designer of S?

8. What kind of expertise ought to flow into the design of S; i.e. who ought to be
considered an expert and what should be his role?

9. Who ought to be the guarantor of S; i.e. wh : ought the designer seek the guarantee
that his design will be implemented and prove ¢ cessful, judged by S’s MOS?

10.Who ought to belong to the witnesses repre 1ting the concerns of the citizens that will
or might be affected by the design of ? That is 1 say, who among the affected ought to
get involved?

11.To what degree and in what way ought the : ected be given the chance of
emancipation from the premises and promises of the involved?

12.Upon what world-views of either the involvi or the affected ought S’s design be
based?
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The rigorous application of these questions makes some of the critical assumptions and
values of the implementation team transparent and constitutes a process of critical evaluation
of the norms underpinning the design or improvement of a system. The “wisdom” level of
knowing (Strimpfer, 1994), is enhanced by these answers in as much as it addresses the why
of a social system; why is everybody there and on what basis?

With SAP having similar qualities to that of a cybernetic information system, the critique by
Ulrich of an implementation of such an inform: >n system in Chile (Ulrich, 1983) guides a
critical evaluation of an SAP enabled system and its implications to the social system of the
business. With the general purpose of this thesis the development of a useful bias for an R/3
implementation, the sources of purpose withintl project system is discussed in more detail.

Sources of motivation

A key challenge is to identify the client of the it rmation system. This definition guides just
about all the critical decisions regarding the design and implementation of a system, S.

The end user is often mentioned as the client, t  this is often an espoused utterance for the
achievement of ‘buy in’ of the new system. A natural reaction in our capitalistic society is to
view the client as that person or people who pay or approve funds. With the final approval of
changes to performance measurements at the level of senior management, the satisfaction of
requirements at this high level can dominate ot] - needs to some degree. It requires quite a
mindshift in contemporary companies to view its  nployees as the client.

A perspective of the dilemma facing senior decision makers is that of the interests of the
internal and external client.

One interpretation of this challenge is to devi p the viability within the guidance of an
appreciation of the needs of the internal social stem, by carefully evaluating the potential
constraming effect of production decisions ont  choices of purpose. The extreme result of
neglecting the purposes of the people is perhaps summarised by Morgan in his reference to
the metaphor of the organisation as a Psychic Pr i, void of choice (Morgan, 1986).
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Business

/ JAL

Needs: viability; production

Needs: values, interests purpose

Figure 22- The Internal/External Client

A further complication is that information system designers are often sophisticated technicians
in the sense that most of the critical decisions regarding the purpose and critical performance
measures are already made, and almost part of tI  set of constraints on the system.

Who controls who and what is the focus of the i uiry into sources of control.
Sources of control

As an introduction to control issues, the use of the Political Metaphor by Gareth Morgan
(Morgan, 1986) can improve an understanding of the power issues inherent in an R/3

implementation project.

Morgan presents 14 sources of power that are i1 ortant in an organisation.
Morgan’s sources of power

1. Formal authority

2. Control of scarce resources

3. Use of organisational structure, rules and regulation

4. Control of decision processes

5. Control of knowledge and information

6. Control of boundaries

7. Ability to cope with uncertainty

8. Control of technology
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3

9. Interpersonal alliances, networks and contro] f“informal organisation’
10. Control of counter organisations

11. Symbolism and the management of meaning

12. Gender and the management of gender relations.

13. Structural factors that define the stages of action

14. The power one already has.

The questions raised during the development ¢ the inquiry framework about control are of
particular relevance to the power to influence other’s purposes within S:

e Who controls what at present?
e What can be controlled?

¢ What should be controlled?

Especially the second question demands some sense of reality for managers as decision
takers. There exists the belief in many that people can be controlled. A personal bias is that
control is defined as the ability to deliberately in 1ence the choices of someone or something,
in a pre-determinate manner. This implies an :ment of predictability of the behaviour of
who/what is controlled. In human systems, the only reliable points of stability, and thus with
some predictability, are around some base relat 1ships, as dynamic entities with a tendency

for equilibrium over some time.

An evaluation of the scope of control of decision takers should therefore include an
appreciation of the relationships that could be affected. A strong bias towards the interpretive
and critical systems approaches is not a bad bas for an inquiry into control, in the sense that

its assumptions minimise the potential for harm to people.

Regarding the question, what should be controlled?, the concept of the VSM can be useful as
an identification of the minimum required regulatory functions that should ensure viability for
an organisation. More control can then be « allenged with the strong logical basis of
cybernetics.
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Sources of expertise

With the technical complexity associated with the software, this kind of project has an almost
genetic dependence on experts for the success of an implementation. This dependence is
reflected in the incredible international marketa ity of a person with good SAP skills. With
R/3 expertise expensive and relatively scarce, particular care should be taken with the
definition of a measure of performance for the ¢ 1sultants on the project.

Besides the productivity issue, the matter ¢« ensuring the alignment of the expertise
contribution to the benefit of the whole project and the business, with its clients, was raised

during the SSM interviews.

Sources of legitimisation

The involvement of the users in the design is of  a softening of forcing a pre-defined design
through the process called ‘buy-in’. However, there are some factors working against the
humane designer regarding the ‘involvement’ of e affected:

e ...eincrease in variety by the inclusion of more interpretations and interests in the project
e Assumptions regarding the ability of users to preciate complex technical constraints

e The reluctance of people to be honest i case it backfires in the form of added
responsibility, a change in power, etc.

e Once some of the affected are chosen as 1 ‘esentatives, they tend to adopt the world
views of the involved, and are no longer true representatives of the affected.

Arguably, one of the few approaches that has the potential as a practical method for ensuring
an adequate power for the affected, is that of 1 ional discourse, as suggested by Habermas
(Flood and Jackson, 1991). It entails a basis for a discussion with the purpose of revealing the
boundary judgements of the involved and its potential implications to the affected. A strength
of the approach is that it cuts through the deceiv 3 rationality of technical speak.






91

purposes for an implementation project. As such it does not restrict the purposefulness of the
designer, rather, it enhances the capacity of the design process for success.

With the argument that the VSM does indeed d e the minimum regulation functions, is the
assumption that a project without these defined regulation functions and an appropriate
management thereof, will not have a high probab y for success.

Project success is defined as the achievement f the objectives planned in the strategy,
scoping and detail design documents.

3.3 Deduction

Deduction is the transformation of the hypothes definition into a testable argument (Smith,
1995). The definition of this basis for a test is effected through the reasoning process as

defu “onj 35 of Part 2. The reasoning invi  es the recc - ition of a rule, a case  d the
result of applying the rule to the case. These three elements are the basis for the development
of the test.

3.3.1 The Rule

The hypothesis, that the VSM is a necessary guide to an implementation project for the
planning and management of the minimum regul: n functions for survival and development,
implies several assumptions. One of the main sumptions is that the VSM does indeed
contain the minimum regulation functions, and, as a consequence, that an organisation
without adequate attention to all these functior will suffer with respect to its viability in

some noticeable manner.

Viable Systems Diagnosis (VSD) is the evaluation of an organisation with respect to its
attention to the minimum functions as specified in the VSM. An application of the VSD
reveals strengths and weaknesses regarding the viability potential and is as such potentially
useful for the focusing on particular areas of concern regarding the regulation system.

3.3.2 The Case

Several SAP implementation projects were considered as case studies for the application of
the Viable Systems Diagnosis. Two cases showed distinct differences with respect to project
success and were chosen as the context for the test of the hypothesis. The two projects were
chosen to represent a broad spectrum of industries, project and organisation sizes. One of
these projects have publicly presented their costly learning process, however, the arrangement
was to maintain the anonymity of all the cases in exchange for honest information.



92

Case A is a large business, that was one of the first big SAP implementation projects in South
Afiica. At user conferences, several presentatic  have already been  de to provide an
insight into the failure of the implementation p ject with respect to major cost and time
overruns. Further problems included an unstable technical system after the commissioning,
with a resulting of an initially poor performance of the SAP enabled information system.

The problems of project A included:

e Many modifications to the software, without e initial appreciation of the consequences
of these changes to the performance of the information system.

e An apparent general lack of client ownership « the project.

e The consultants were given a substantial amount of power, that often resulted in the
project being more of a place for ng thar ntribution.

e Little understanding of the implementation of SAP on such a large scale.

e Substantial cost and time overruns.

Case B is a project in smaller concern, that has commissioned its first phase of an SAP
implementation with a high level of success with respect to the planned and actual project.
Phase one appears to have satisfied the cost, delivery and quality expectations as per the
scoping document. Further indications of success are:

e The smoothness of the commissioning stage, or ‘going live’ as it is commonly referred to.
e The final cost was below the planned budget.
e The generally high levels of commitment and contributions of the project members.

e Only one aspect of the initial scoping docun 1t was changed during the course of the
implementation, as an indication of the succt . of the planning and management of the

critical specifications of the project.

The main problem that was stated during an investigation, was that of a level of autocracy
with respect to the general project control. Some embers experienced this as an inhibition to
the level of contribution by the non-management individuals in the project team.
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3.3.3 The Predicted Result

Itisp icted that the application of the Viable Systems Diagnosis to the cases will show a
considerable deviation from the principles of the VSM in the unsuccessful Case A, and a high
level of congruence with the VSM in Case B.

More specific predictions relating to the princij s of the VSM can be made as follows for

each case study.
Case A:
¢ Strong negligence of the policy and intelligence regulation functions.

e Due to the lack of critical specifications being defined at these S5 (policy) and S4
(intelligence) functions, too much variation has to be managed at the control and co-

ordination functions.

These predictions are based on the problem stat 1ents as per the above section 3.3.2, as well
as interviews with some Case A project members.

C B

e The autocracy can result in the collapse of t S5 (policy) function into the S3 (control)
function, which means that the steering committee and/or the project sponsor interferes at

the project execution and control level.

¢ This can cause the inhibition of project member contributions, as they are not allowed to
manage most of the variety of their tasks wit] ut approval of those responsible for the S5
function. The variety that is filtered to the »>licy function is therefore not attenuated
enough to be manageable at the S5 function.

e With the overall success of the project, it seems that the stated tendency towards
autocratic management was not a major i1 bition to the effective regulation of the
project. It is therefore predicted that the S1 to S5 functions were all addressed in a
deliberate and adequate manner in Case B.

Within the context of the SAP implementation | jects, the predictions can mostly be made
regarding the project relationships, the basis > communication and the definition of
responsibilities and contributions. One does not 1y have the complexity of a social system,
but also the relative newness of the SAP software as an integrated information system enabler
as factors contributing to a high level of unpredictability with respect to such

implementations.
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If the VSD reveals substantial shortcomings in e problematic project, and fewer in those
with moderate concerns, it would support confirmation of the stre hoft hypothe
valid test within the time constraints of the half dissertation.

A suggestion for the next cycle of inquiry is the tual application of the VSM for the design
and management of several SAP projects, with a deliberate monitoring of the differences of
these projects as compared to non-VSM based projects. This will imply a minimum time

period of one to two years.

This case study based confirmation of the hypothesis is a valid motivation for further efforts
towards a more in depth evaluation of such pr :cts as viable systems, with more detailed
regulation functions that can be specifically developed for the challenges of an SAP
implementation project.

The validity of the selection and accuracy of the case studies for the VSD is based on
interviews with project members, developers and clients, as well as an attendance at the SAP
Southern Africa user conference, SAPHILA 195

3.4 Induction

3.4.1 Introduction

The industries of the cases include fossil oil and petroleum, and fresh and processed food,
with the approximate project sizes ranging between 160 and 800 information system end
users.

The intention to give an indication as to which regulation functions, as subsystems of the
viable system, appear to have been neglected and in what way.

Please refer to the examples of the Viable Sy :ms Model on pages 67 and 78 for an
introduction to the regulation subsystems S1 to £

The basis for the induction phase is again the tt e elements as per page 35, the Case, the
Result and the inferred Rule. The author’s un rstanding of the use of induction is the
observation of cases and produced results, and the challenge of inferring, or as a phase of the
Scientific Method, confirming the result as an indication of the validity of the abduction.
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342 CASEA

Introduction

This case rep  nts one of the larger projects, with an estimated end user number of 800.
Considerable cost and time overruns of the prc¢ :t were indications that there were critical
problems with the design and/or the management of the implementation.

These problems followed the project until after going live with the system, with disruptions
due to the information system’s non-perfc 1ance during the first few months of

commussioning,
The Result: Viable Systems Diagnosis

SS: Policy

A general lack of senior management support r ilted in a negligence of the policy function
of the project. There were several changes of project sponsor, that resulted in a limited
project sponsor presence and functioning,

At this level, the system is represented to its ¢l at, usually by the project sponsor and the
steering committee as the validators of significant changes to performance measurement
indicators, decentralisation of control and information policy issues.

Feedback from various stakeholders support the opinion that the project was left to the
consultants. The management consultant group it were involved with the project did most
of the critical decision making, with little valic ion or apparent interest from the senior
management of the organisation.

S4: Intelligence

At the time of implementation, there was little 10wn about the SAP software. Feedback
from the interviews suggest that there was no fo  al user group in South Affica, as well as a
general newness of integrated information systen in businesses.

There were however several international impler ntations at that time. When one considers
the large scale underestimation of the impleme ation implications, as mentioned in S3, it
does not appear that much investigation into the implementation concerns were done, or that
information obtained were not translated into practical guidelines for the project. Some senior
consultants confirmed a general lack of appreciation of the software and its constraints.
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S2: Co-ordination

Co-ordination as a function for the developme of shared understandings, plans, practises
and procedures was neglected. The bias of decision making towards the technical project
members, with little user representation, had a rong influence on the co-ordination of the
prqject.

The management consultants on the project we relatively inexperienced with SAP systems
at the time, and there was poor support from t| SAP head office in Germany. The general
level of understanding of the system and its iplications was therefore low. IT people
focused mainly on technical matters with little concemn or understanding of the consequences
of decisions on the organisation as a whole.

S1: Viable Operations

The three viable operations are assumed as SAP module implementations, BPR and
Organisational Change Management. Each is briefly discussed below:

SAP module implementations: Too much variety was absorbed at this level without relevant
information being filtered to the control and p« :y functions. Day to day activities require
short term thinking, which was reflected in the ¢  ign of the system. Decisions affected at the
operational level were not evaluated for its implications to the effectiveness and performance
of the whole system.

BPR: Business processes were designed without recognising the constraints of the software
with its depository of ‘best practises’ for business processes. Best practises may be a
contentious issue, as a best process for one bus ss may not be a best process for the next,
but the software was designed to accommod:  the integration of the standard process
options. With the software changed to fit these n-standard SAP processes, the integration
of the system was affected, with a general reduction of system performance as a result.

Organisational Change Management: A big b 3 approach was adopted for this project.
This implied the implementation of all the modu  of the software in the whole organisation
at the same time. Change management was partic arly challenged with the co-ordination and
delivery of training for all the users, who were m¢« : than 800.
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Case study A is therefore a project where there was little regard for viability. A lack of semor
management support resulted in a general lack client ownership. Decisions were left to be
made mostly by people who did not have to live with their designs. The affected were not
given much representation and power for the legitimisation of the design, in relation to the
experts. The experts were also the main decision takers. (See Ulrich’s boundary checklist,
page 85)

The finding in Case A therefore support the prec tions of the deduction.

3.4.3 CASEB

Introduction

Tt oroject was consic  ed as one of the more successful implementations with to
adherence to the project time and budget as set 1 the scoping document. In fact, there was
only one minor change to the original scope of tI  project until the system went live for phase
one, with some budget savings realised during the implementation.

One concemn of the project was about the management style. This did not seem to affect the
project performance as a whole, but it was meni 1ed by many of the interviewed as an area
for improvement for the rest of the phases of the project.

The Result: Viable Systems Diagnosis

S5: Policy

The project was very well represented to the it of the organisation, with a committed
steering committee and project sponsor. The sponsor had the executive powers of the
company directors and could affect most of t| high level decisions associated with the

project.

This commitment of the project sponsor was ¢ ) the cause of concern for some project
members, as the sponsor had an autocratic style « management and was involved with many
S3 functions. The executive position of the sponsor within the company as well as the
project, allowed for effective policy decisions w in the project, but also restricted project
member contributions at the meetings. Most members stated that they were less outspoken in

the more autocratic project environment.



S4: Intelligence

The project sponsor and the Management Information System team were committed to the
gathering of information regarding SAP imj mentation project challenges. SAP user
conferences were attended and the learning was  plied in the project scope definition.

A deliberate and thorough effort seems to have  en made to understand the implementation

and its implications to the organisation.
S3: Control

Regular project management meetings were he , but with some of the power for control

decisions assumed by the project sponsor.

A further challenge to the project manager was a lack of technical skills. This inhibi  this
person’s ability to decide what technical informa n was important for further distribution as
a contribution to the S2 function.

Resource allocation was good with respect to time commitment, as the whole project team
was 100% committed to the implementation for the duration of the project. Regarding the
appropriateness of the resource allocation, concern was expresses about the selection of some
of the key users. In general, the project team was committed to the project, with time and
effort.

S3*: Audit
The regular presence of a senior SAP consultant ensured that quality problems were detected
early and corrected. The project meetings inclu :d this consultant and the implications of

changes to specifications, with respect to the software constraints and best practise options in
the system, could be resolved without delay.

S2: Co-ordination

The general feeling was that communication in 3 project could be improved. Information
was filtered through a hierarchical structure, with the end users at the bottom receiving little
valuable information.

Key users were meant to communicate their learning to their respective departments, but the
interview results suggest that they were not generally successful. A further factor was t

users were not presses to acquire SAP knowledge. A ‘play’ system was made available for
the users to practise on, but the process was not managed as a priority for knowledge

development.
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Decision forms were used for the rational prese ation and authorisation of any changes to
the scope of the project. This was a useful method of reducing coercion with its requirements
for signatures and motivations from all the pa 2s affected by the decision, as well as a
thorough basis for the documentation of the history of changes in the project.

Training was considered as generally good, but v h timing problems. With such new skills, a
just in time approach to training is often advised, to ensure that knowledge and skills do not
fade during the period between training and application.

S1: Viable Operations

SAP Module Implementation: An approach as taken to view the planned time of
implementation as one of the most important co1 raints. This resulted in a decisiveness with
respect to business process design and other « tical ¢“-~ge issues. = "2 ¢“~~-es to the
system design was discourage and the information system went live on time, within budget.

BPR: The business process design was mostly d¢ 2 during the implementation project with a
recognition of the software constraints. One criticism was that not enough was made of the
opportunity to improve the current processes, with too many performance measurements

remaining unchanged in the new system.

Organisational Change Management: With the  >ject opting for a roll-out implementation,
the implications to the organisation is that a manageable portion of the business is converted
to the SAP information system.

The developed expertise and learning from this i lementation phase are then transferred to
the next phase and section of the organisation. The intention is that the process is self-
correcting as the implementation is rolled out in the organisation. Mistakes affect sm-"-r
sections of the business and therefore pose less of a risk to the project.

This project achieved its targets with respect to  1e, cost and quality as planned during the
scoping phase of the project. Even with some pol :al stresses, all the regulation functions for
viability were addressed in at least a reasonable manner. Some feedback from the project
members suggest that the tendency towards aut ratic management was countered through
self organisation, especially by the members with the least amount of seniority. The informal
system included going outside the project to  1ior managers, who then addressed the
member’s concerns with the senior management of the project, with the appropriate level of
authority. This did not happen too often, which can be an indication that the level of
autocracy was not a threat to the success of the p ject.
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Comments were made that the communication in the project should be improved, with a
recognition that there were at least defined ¢ sting communication lines as a basis for

improvement.

3.4.4 Conclusion

The hypothesis stated that the Viable Systems Model is an effective approach for the
definition of the minimum regulation functic : that are required for successful SAP

implementations.

Through the process of deduction, the prediction was made that the success of an
implementation project will be proportional to the level that the minimum regulation
functions, as per the VSM, were effectively addr  ed.

Case A, an example of a problematic implement: on project, showed a general disregard for
the minimum functions for viability in an organis .on. Case B, while seeming to have had its
share of tensions, addressed all of the regulation functions with at least a moderate degree of
success, and emerged as one of the least problen: ic implementations in South Aftica.

The predictions have thereby been confirmed by the results of the application of the Viable
Systems Diagnosis. With the assumption that the predictions of the deduction are valid, the
results of the induction therefore supports the str gth of the hypothesis.

Part 4 contains an evaluation of the hypothesis and a summary of the leamning as a result of
the inquiry process.
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PART 4- Reflection
4.1 An Evaluation Of The Hypothesis

4.1.1 Rationality

The Viable Systems Model can be an enabli mental model for most of the activities
specified within the organisational issues. As : internal information system, the VSM is
valuable for the implementation project with . requirements for flexibility and a steep
learning curve. Reporting and other internal corr  unications planning can benefit by the logic
and economy of the minimum regulation functions of a viable system.

Compatibility between the SAP software characteristics and a cybernetic information system
is a further boost for the validity of the VSM as a common mental model for the project,
whether it is to explain an SAP concept to a user or to determine the level of intrinsic control
that could be achieved. The possibility is there to 1ake a quick assessment of the implications
of the R/3 system to control in an organisation simply by checking how well the business
maps onto the VSM. The author has found the VSM very useful as a basis for formulating
questions about the applications of an SAP module, especially as a relatively lay person
regarding the technical details of the software.

A substantial portion of the Multiple Perspective evaluation was spent on issues concerning
the personal view. Due to the non-deterministic nature of people issues, the more open ended
questions one can ask, the better. Questions i this perspective seek more to challenge
assumptions than to give definite answers. The boundary checklist of questions as developed
by Ulrich is a short list with the potential for a long discussion. Very few assumptions of
system designers will remain totally hidden if the  questions are rigorously pursued, as they
challenge the core of rational arguments. This is: )ecially important when facing the rational

eloquence of management consultants and other experts.

The personal perspective was developed to main n a systems view of the human system as

the environment of the organisational issues of vi.  lity.

Perspectives, seen as systems, imply that each developed view has a purpose and a Measure
of Success (MOS). The author has found this introduction of multiple measures of success in
planning probably the most critical value. One af :ts the basis for performance towards
norms and assumptions of the defined MOS’s of a project. With multiple perspectiv the
framework for project planning, the definition = MOS’s for respecting people, ensuring
stability and production, are deliberately done ; the required outputs of the personal,
organisational and technical perspectives as purposive systems.
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Personally the author has found an substantial improvement in understanding SAP projects
through the application of the framework, even ter a previously diligent pursuit of anything
to do with the software over the past two years. The VSM has been effective to cut through
the technical complexity to reveal control concepts and also as a useful basis to explain the
strategic implications of the implementation of R/3.

One of the most important aspects of the v othesis is the consequences it may have.
Adherence to the minimum regulation functions for viability, with little prescription as to the
choices of purpose of the system, can provide a basis for the minimum control in a social
system, while ensuring survival and the capacity for development.

4.1.2 Reality

The presentation of an abbreviated version of the Multiple Perspectives evaluation to senior
project m “ers h  supported the * " ' a ce of the appr¢ " as oroved bias
towards an SAP implementation. Some of the members have been around on complex
projects, but found especially the potential of the VSM as a basis for communicating SAP to

an organisation useful.

For those in a position to participate in the selection of a project team and its goals, the
sources of purpose and the twelve questions were refreshing enough to start a discussion
about their current project and roles, contributic , power and the involved and affected. The
framework seems to have the potential to challe; : existing experienced views into a broader
thinking without an observed resistance to the : jroach as a threat to any of their personal

agendas.

Perhaps the newness of the concept to most of e interviewed played a role, but the initial
reaction was certainly supportive of the Viable { stems Model as an adequate mental model
for the appreciation of a project that influences technical, organisational and personal issues in
a business, such as an information implementation project.

4.2 The Learning

Learning is assumed as the process of adjusting one’s world views based on experience and
knowledge. Much have probably been learnt in ¢  kinds of subtle ways, but there were 1
issues that made a more forceful impression on the author’s appreciation of social systems.
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4.2.1 The challenge of confusion and paradox

While these two issues are seen as an integral part of life for the Buddhists, it took an in-
« gati ntotl ;of phenon ology andits _ lications 1" in to
develop an appreciation of the relevance of these concepts. Without assumptions about the
world, one is not far from madness, so it is rather a better option to choose assumptions, as a

priori, that can be of value to life.

Pragmatism is one of those assumptions, that an evaluation of the meaning of a belief lies in
the practical bearings of holding that belief. It reduces much of the propensity of rationality
and logic to be merely a basis for justifying a personal judgement, by providing some form of
tangibility to a test of the belief.

The Scientific Method, as a philosophy, strongly supports pragmatism through the rigour of
testing any hypothesis with respect to its practic: mplications.

Pragmatism assumes that one has an adequate t sis for the evaluation of the potential effect
of a belief or decision, as a critical requirement. To this end, systems thinking in the broader
sense is a useful enabler for the practising of pragmatism. It provides an adequate basis for
predictions in complex social and ecological systems.

4.2.2 Triads and tetrahedrons

An introduction to the power of triadic relation ips as the smallest component of relations,
and the tetrahedron as the most geometrically stable structure, resulted in the development of
a personal appreciative framework of just about  ything in the form of these shapes.

An interpretation of the addition of a fourth dimension of the triad developed. With the ‘truth
triad’ as suggested in the development of an  juiry framework in Part 2, the minimum
requirements of truth are Content, Context and 1 >cess. Within the acceptance of uncertainty
as the certainty of life, changes to any of these three requirements will affect the present
version of truth. The fourth element for the development of a ‘truth tetrahedron’ is that of a
constant challenge to the relevance and adequacy of the appreciation of any of the three

requirements. It can be represented as follows:

Content Content .

/\——>

Context Process Challenge ; Process

Figure 23- The truth tetrahedron Context
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A basis for decentralised decision making can be an evaluation with respect to the potential of
a decision for risk to the organisation, not only in financial terms , but also with respect to
time. Learning is often associated with failures d plan =  with time perspectives in mind
can support the design of systems that can survive errors. This approach can limit the
im  tment of too much effort on prevention of ors with short time implications, especially
as the shorter cycles of failing and correcting im  * more learning cycles for a time period.

4.3 The future

A more critical reading of Vickers, Churchman and Ulrich will be the basis to develop an
intellectual right to make any more assumptions about the validity of their development of
systems thinking.

Of spc ic in st is the pr: cal application 1 discor  : to the challen_ of
politics and hidden agendas in the organisation. One could possibly develop a way to present
a list of questions to the affected in a system, that will be accepted by the involved as the
challenged. ‘Why’ questions have the tendency to get people’s backs up and is a potential
threat to the practical relevance of the approach.

SAP as an enabler for the Modular Enterprise ] sign model (MED) could be an interesting
and pragmatically relevant topic for further research. A more in-depth investigation as to the
specific cybernetic nature of the standard softw e can be an appropriate start to an inquiry
into the validity of R/3 as a common information system for the MED, as a basis for an
organisational design for optimal flexibility of sti ture. The MED recognises the flexibility of
the internal markets approach to organisational structure, with the Viable Systems Model as
an enabler for regulation and cohesion. The aj roach was presented to the author by Dr
Strumpfer, of the University of Cape Town, di ng the course of the Masters in Industrial
Administration, 1995.

Luc Hoebeke’s development of a systems appr¢ :h for the design of work systems included
the ideas of Checkland, Beer and Elliot Jacques. irther inquiry into the “Forms of Time” by
Jacques will be the next step for the development of a more thorough understanding of
Hoebeke’s domains, process levels and information processes.
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APPENDIX A

A summary from Luc Hoebeke’s book on work systems follows on the next three pages.
(Hoebeke, Making Work Systems Better, A Practitioner’s Reflections, 1994)

NOTE: The application of the Work Systems model makes the critical assumption that the
“correct” client is served and that the value and moral system is in order, as its main focus is the
design of operations and the related processes to result in the what and how the organisation does
for relevance in the marketplace. It does not address the issue of why the organisation does its
business and who the clients are.

Process level 1: 1 day to 3 months

Generic transformation process
“To materialise a specified output (product, ser e or a combination) with a prescribed
means, technolc _, and thodinthe steffic ity _,ie witha 1 mofwaste”
The processes that produce what the client wants are hi  sed at this level, in other words, the
viable systems of the organisation,

Basic strategic dilemma
“Can the required output be realised with a mini um of waste?”
The demand for efficiency of the basic transforn ion for meeting a client requirement
is satisfied at this process level. Nowhere else c: efficiency be achieved.”

Control information
There is a need for real-time feedback about the resent state of output relative to the
planned output, as well as the waste produced.

Audit information
Evaluation of the output specifications, the procedures used to materialise them and an
analysis of waste patterns generated in the process.

Co-ordination information
Develop an understanding of practises, procedu 5 and planning related to the activities
in the process. A shared understanding of purpc  and meaning is essential for synergy
with minimal waste.

Development activities
Group debates to establish the relevance and m mum critical specifications of the
output, the input and process.
These activities are designed to effect more effii :nt work
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Process level 3: 1 to 2 years

Generic transformation process
The evaluation of alternative proc :ts and services and alternatives for meeting the
requirements and needs of known clients. The focus is on achieving the right balance
between the ends and the means.

This level is indicated by the question. Why are we doing what we are doing?.

Basic strategic dilemma
Choices have to be made for the ¢ )cation of means for the chosen alternative products
and services. The question asked is: How long do we wait before we react to changes in
our environment?.
The intelligence information system is critical to address this dilemma.

Control information
A systematic follow-up to see if the procedures, tools machines, processes, inputs and
outputs are starting to show strange behaviour. Strange behaviour includes persistent
trends taking place in the environment. Adaptive or steering actions are decided at this
level.

Audit information
Internal audits are no longer sufficient. There is a need for regular attendance at trade
fairs, conferences, an evaluation of the way competitors do business, benchmarking, etc.

Co-ordination information/Equivalent to - : Intelligence function in the VSM
A systemic understanding of the ¢ anisation, its people and its relevance in the
environment is necessary for ecological decisions regarding the future. Decisions at this
level affect many, which require clarity of the values and principles underpinning the
organisation.

Development activities
Research and development into al native products and ¢  sices, alternative markets
and the evaluation of alternative technologies and business science are priorities at this
level.
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HUMAN PERFORMANCE TECHNC OGY (HPT)

The Human Performance System

next actor/client

INPUT ——> ; - OUTPUT  =INPUT |~ =OUTPUT
PERFORMER
to organisation
good job
/ CONSEQUENCES
_ H BACK bad job
<< to performer

INPUT: quality, relevance, user-friendly, etc.

PERFORMER: job specification, work st cturing, ownership of process, standards
OUTPUT.: relevance to next actor, completeness, timeliness, Quality
CONLL_QUENCES: for a job conformir /not conforming to specifications

what is the effect ¢ performer/organisation, risk

FEEDBACK: regarding output vs. target, information required to perform tasks
can the performer react to feedback i.e. correct target/output mismatch
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FACTORS AFFECTING HUMAN PE  FORMANCE:

Work structuring/flow - task interference, group size
Performance specification - purpose definition

Resources -
Feedback loops -

Consequences -

knowledge, skill level

individual capacity: variety, energy

feedback w.r.t. performance, outputs, feedback for decisions
information for the successful execution of the tasks

of a job well done / badly done

to organisation / individual

THE HPT APPROACH TO SOLVING PERFORMANCE PROBLEMS OR
DEVELOPING OPPORTUNITIES

STEP 1:

STEP 2: Analysis-

which

STEP 3

STEP 4

STEP 5

Problem, Opportunity definition
Purpose of diagno . & intervention, scope, cost and time factors

Organisation lev
Which variables at s level affect performance
Which cross-functional process should be examined further

Process level

Determine changes required to processes, product and service line specific
Identify jobs which are key to the performance of these processes and

are to be examined further

Job/ Performer level

What job outputs of which critical jobs are to be improved

What actions are to be taken w.r.t. structure, capacity and standards
What feedback/consequence loops should be changed

F  toH P S

-

Design and develc changes

Develop and Main in
Respect self organising, feedback and variety of the system

Evaluate throughc and check final major evaluation against STEP 1
for effectiveness of the intervention. Provide relevant feedback for all
involved with the ! ’T intervention
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APPENDIX C : The proposed Systems 1estions (As adapted by Prof. Ryan, UCT, 1995)

Environment-R0
SYSTEMS QU™“TIONS - Define: System in focus-R1
SQ1 Sub-Systems-R2
What is the transformation achieved by the gene  activity of the system (R1)?
What are the outputs?
What are the inputs?

What outputs are required by the containing system (R0)?

What ch  : is there regarding outputs? ( Include: quality, cost delivery)
Who is affected by the transformation?

Who are the customers (beneficiaries or victims)?

SQ2

What is the purpose of the system (R1)?

Is this the real purpose?

Can other purposes be inferred when observing v  at the system is actually doing?
What is the desired purpose?

How does it contribute to the purpose of the cont 1ing system (R0)?
Who is the owner of the system?

Who can stop it operating?

SQ3

What are the constraints imposed on the system! the environment? Quality

(that which cannot be changed from within R1, or are /:

assumed as outside direct control due to power, resources, etc.)

Are these real or perceived? Cost Delivery

How do they affect inputs and resources?

Are these constraints avoidable?

Can these constraints be avoided by re-describing / redefining the situation (R1, R2, R0) and or purpose?
SQ4

What are the protagonist world views that make - : system meaningful and relevant within the organisation?
Are there any antagonist world views?

What language is used in these world views to think about the system?

What are the limitations, assumptions and beliefs contained in these world views and their languages?
What problems do these create?

Can we develop a “meta-language” that would deal with these problems?

SQS

How does the system (R1) work?

How does it achieve transformation?

What is the human activity system?

What are the processes and activities?

How do they interact with each other?

Who are the actors that carry out the processes an  activities?

What are the underlying dynamics?

Which part of the system produces the actual resu  rather than the espoused results?

SQeé6

What are the purposeful parts (actors, consumers, owners) in the system?

What self-organising tendencies do these have, how is power exercised, who has power (espoused and real)?
What are their goals and aspirations?

What are the social/cultural norms and values?

What are the organisational/technical imperatives onstraints such as rules, commands, etc.)?

(Level 3 = Level2 = Level 1, as per Work systems process levels)

How does the system interact with its environment?

What are the feedback loops?

What are the rewards and punishments?
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FEEDBACK LOOPS
~,
Feedback Loops: ~
> l
- Time
Strategy Tactical
Concerns Issues ( \)
Cost —| Quality
- Operations
~ O l
e
~
INFORMATION PROCESSES
~
-
i 7 —
< Time
7/\\ (Results)
Audit Control —
Cost Quality
- Operations
<
™~
~
-
~N j (System)
-~ Time (Behaviour)
Intelli Co-ord / \
ntelligence o-ordination -
Cost =>—< Quality
- Operations
~ | l

N
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APPENDIX E
Tetrahedrons
Policy
Intelligence
S —
Control
Context
Challenge -
Context
Effectiveness
Intelligence
\I/
Efficacy
Firstness
Scientific
Inquiry \/

Secondness
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Co-ordination

Process

Efficiency

Thirdness
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APPENDIX F

KEY USER

Key user selection is critical as t| 7 represent the users of a specific business area. Input is
given on the type of information needed and to some degree how it is presented. These
individuals are lifted from their usual tasks and expected to contribute as full members of the
project team. Other members of { :ir department carry some of their normal workload, with
the key users responsible to maintain some of their organisational work while being on the

project.

Customers-  Victims-the “if it works, vy change it” people, certain jobs

Actors-

become obsolete, negative personalities
Beneficiaries- Organisatic , Shareholders
Project team, users

Transformation-Batch Information System Real time, on-line, integrated IS

(duplication of data entry) = (one time data entry)

World view- The SAP information system provides information that is needed and

Owners-

when it is needed, a guide for Business Re-Engineering
The project team and in sc e cases, those with specialised SAP and Information
System and Technology knowledge

Environment- Functionality of the SAP]1 ormation System

ROOT DEFINITION

The SAP impl ation is & top i rant, accurate and 1 yinfc at 1 the

organisation with one information system quiring one time data entries, and is a useful
framework for a Business Re-Engineering process, effected by a project team and the information
system users within the constraints of the software functionality. The implementation process,
controlled by the project team and individuals with specialised knowledge, improves the working
effectiveness and efficiency of the organis ion, which improves the value of the business to the
shareholders.
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KEY U ER Activity System

Batch information
System

Training of
all involved

As Is analysis of

processes, control Identify possibilities Develop an under-

and risk management within the constraints standing of espoused
of the SAP software

and actual processes

Detailed plar  ng
for implementation

Implement software, test

Real time,
on-line;
integrated
information system

Define Critenia for:
Effectiveness
Efficacy

Efficiency

Take control
action
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BPR SPECIALIST

The Business Process Re-enginee 1g process is a joint effort of qualified individuals in the
organisation, often with some input from outside consultants, especially regarding the
constraints of the software onthe  oice of processes. Tasks include a thorough evaluation of
current processes and their performance measurements and their adaptation and/or the design
of new processes and measurements. Specifications for processes are communicated to the
technical team, who translate and implement these processes in the system as SAP compatible

activities and routings.

Customers-  General organisation, users, shareholders

Victims- Those affected by:  Shifts of control from central to decentral
The new transparency on information
The pressure of volunteering information
Changes in job relevancy

Direct Beneficiaries- Managers can get real time information

Actors- Project team, key users of old Information System, Executive committee of
organisation, SAP support | ople outside formal project team
Transformation-Current processes and New processes and

batch type IS = real time, on-line, integrated IS

World view- The S *™ software provides the most appropriate information to managers

Owners-

for control decisions
Executive committee of organisation, sponsor

Environment- Current organisational power structure, software functionality

ROOT DEFINITION

The SAP implementation is a system, controlied by the executive committee and the project
sponsor, to effect an IS, through the actions of a project team and key users, that provides the
most appropriate information to managers f decision making. The implementation is done
within the constraints of the software functionality and the political environment of the project.
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BPR SPECIALIST Activity System

Batch information
System

Determine what work
is presently done, how
and whyitis me

Determine what can
be done in the SAP
enabled system

Identify critical
performance indicators

Determine key end
users as points of
influence

Develop new
business processes

Implement new
processes

SAP real
time system

Define Criteria for:
Effectiveness
Efficacy

Efficiency

MO! TOR
Activ es

Take control
action
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PROJECT! ANAGER Activity System

Batch information
system

Develop understanding
0 ‘ganisational
structure

Design authorisation
levels

Transfer knowledge
from SAP consultants

Do conceptual
design

Manage and control
project

Implement designed
processes

Sap real
time system

Define Criteria for:
Effectiveness
Efficacy

Efficiency

MONITOR
Acti es

— Take control
action
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OCM SPECIALIST

Various descriptions are given  the tasks of the Organisational Change Management
specialist. It includes managing the social change during the project, establishing the training
and education needs required by t :new system, determining the criteria of the end users that
can be of value to the system de: ners, create “buy in” of the users and the maintenance of
the communication system of the oject. Organisational change management are often stated

a critical component of a successful project, but is often secondary to technical expertise in
practise.

Customers-  Senior management, end users, shareholders
Victims- people filling in1  project members

Actors- Project team, sponsor, Executive Committee, users

Transformation-
Current level of skills = Higher level of skills supported
in organisation supported by SAP information

by batch information
World view- SAP software provides a | )gressive step towards first world technology
Owners- Project sponsor, senior management

Environment- Software functionality, budget, resistance to change

ROOT DEFINITION

The SAP implementation is a system that transforms the skill levels of the human system in the
organisation to a generally higher level, enabled and required by the resulting information system.
The implementation of the new system is ine by a project team interacting with system users,
with the approval of the project sponsor and senior management, and within the constraints of the
software functionality, budget allocation  d resistance to change, to enhance the effectiveness
and efficiency of the organisation. through first world technology.
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SAP DEVELOPER

SAP generally attracts employ ; with a high level of academic intelligence for the
development teams. The specific developer included in the inquiry process has an interest in

the effect of the software system  sign on the end users.

Customers- End users, organisation (business processes), management (scope of control)

Actors- Project team, senior manz :ment, BPR and OCM specialists, users, SAP support
Transformation-(End user)
Multiple M 3 = Single MIS
Focus on information Focus on tasks
(Organisation)
Current = SAP based
business p1 :esses business processes
(Basis of control)
Batch info1 ation = Real time information
History based decisions Real time decisions

World view- SAP provides a single information system that shifts the emphasis away from
locating information towards the activities of the business and decision making
based on accurate and rea me information

Owners- Project team, organisation 3steering committees, sponsor), Ultimately the key
end users

Environment- Software functionality, budget, resistance to change (decentralisation of decision
making power)

ROOT DEFINITION

The SAP implementation is a system that ovides the capacity for the organisation and its MIS
users to focus on the business tasks and decision making enabled by appropriate, accessible and
real time information, with the support of best business practises. The implementation is
controlled by the senior decision makers of the organisation and the key users interacting with the
project team, within the constraints of the software functionality and the willingness of the key
people in the organisation to change the methods and scope of control.
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SAP DEVELOPER Activity System

Multiple MIS
Current business processes
History decisions

Developath Hugh
understanding of user
needs and skill levels

Transfer SAP knowledge
o the users JIT

Develop a thorough
understanding of the
business and its
processes

Determine the
scope of the project

Implement the processes
as per the scope

Determine the
critical funct alities
that will do the job

Introduce more
functionality as skill
levels develop

Single MIS
Best business
practises for
business processes.
N Real time decisions

Define Criteria for:
Effectiveness
Efficacy

Efficiency

/

Take control
action

MO TOR
Activities
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SAP SENIOR CONSULTANT

One of the challenges in South Affica is the lack of senior experienced SAP consultants.
Many of the local consultants use their new marketability to work in other countries to eamn
stronger currencies. On this project the team was fortunate to have a senior person not only
with consulting experience, but also with a strong background in development of the
software in the financial controlling and profitability analysis modules. The idealised task for a
senior consultant is that of general strategic guidance and quality management.

Customers- End users, all levels of management, SAP(possible reference client)

Shareholders
Victims: Lower skill levels, those who did repetitive data capturing
Actors- Project manager and team, Key users, OCM and BPR specialists, management
consultants, SAP Partner consultants, SAP support consultants, IT consultants
Transformation-Current business processes SAP supported business
and performance measure ents = processes and performance
measurements
Batch information Real time information

World view- SAP provides an environment that raises the skill level of its users by
automating repetitive tasks and leaving decision making for the people, by
access to real time information in one integrated information system

Owners- Client project manager, project sponsor, steering committee (depending on
knowledge and power structure)

wironment- Skill el of project men rsands nu s
Auvailability of SAP project people
Software releases and delivery times
Hardware chosen
Budget allocation

ROOT DEFINITION

The SAP implementation is a system that provides the management and system users with an
accurate, integrated and real time information system that requires one time data entries, thereby
reducing the margin for human error and raising the general skill levels of the employees in the
organisation by shifting work from repetitive tasks to decision making. The project team develop
and implement business processes as supported by best business practises in SAP, with the
approval of the senior management and the project sponsor, within the constraints of software
functionality and delivery.
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SAP SENIOR CONSULTANT Activity System

Current business processes
and performance measurements
Batch supported control

Thorough “as is”
analysis of business
and its measurements

Define where and how
SAP will be implemented

Scoping and
project planning

Conceptualising
Fit business processes
into SAP constraints

Prototyping
and the development
of a testing concept

Implementation

Integration testing

-

Best business
practises
for processes and
performance measurements
Real time control system

Define Criteria for:

Effectiveness MONITOR Take control
Efficacy Activities action
Efficiency
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IT MANAGER

The IT manager and the people 1 the department are particularly threatened by the new
system. External consultants enter their work domain and take away a large portion of their
control in the organisation by the implementation of a standard system. Many may lose their
relevance in the work force with respect to the old IT functions, unless they use opportunities
in the new system and create a new type of relevance for themselves. IT managers develop
and co-ordinate the technical basis for the client server system.

Customers-  Victims: Original IT people, especially those not directly involved with SAP
Organisation, shareholders

Actors- IT people, project team an manager, Executive Committee (Excom)
Transformation-Management skills required Higher management and
by current system for cont = general skill levels within

the SAP enabled system
World view- SAP makes it possible to disseminate real time information to all levels
Owners- Project sponsor, Project t¢ n

Environment- Continuous changes and upgrades to the software, functionality

ROOT DEFINITION

The SAP implementation is a system that raises the management and general decision making
levels in the organisation through the implementation of an integrated, real time information
system and the best business practises it s ports regarding business processes and measurements.
The project is executed by the project tear interacting with the IT people and key users,
controlled by the project sponsor and project manager, within the constraints of the software
functionality and the regular upgrades rele ied by SAP AG (Head Office).


























