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Appendix A

ANALYSIS OF THE SOURCES OF POWER

Morgan [114] views power as the medium through which conflicts of
interests are ultimately resolved. Furthermore, he is of the opinion that
power influences who gets what, when and how. It is of interest to note the
observation by Kauffmann [84], who describes ‘power’ as a positive feedback
loop!, which has created problems for people since before the beginning of
civilisation. Within the context of this thesis, complex phenomena pertaining to
executive management, are in fact problems associated with the practice of
executive management broadly defined, and sources of power the mechanisms to

resolve these complex phenomena.

Without analysing each individual source of power to the fullest extent as in

Morgan’s [114] original text, each entity detailed hereunder is broadly defined or

briefly described to provide the reader with an understanding of each of the

concepts as it impacts executive management:

» Formal authority:- Formal authority is the most obvious source of power in
an organisation, which can be described as a form of legitimised power that is
respected and acknowledged by those with whom one interacts. Three kinds of
formal authority can be found in modern organisations namely:
> Charismatic authority.
> Traditional authority.
> Bureaucratic or rational-legal authority.

> Control of scarce resources:- Control of scarce resources includes control
over scarce resources in the form of money, materials, technology, personnel,
customer support, suppliers and the community at large.

> Use of organisational structure, rules, and regulations:- The use of

organisational structure, rules and regulations are best understood as products

! See Chapter 2, Paragraph 2.9.
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and reflections of a struggle for political control. These entities can also be
viewed as notional instruments intended to aid task performance.

> Control of decision processes:- This well recognised source of power
pertains to the ability to influence the outcomes of decision-making processes.

> Control of knowledge and information:- By controlling these key entities, a
person can systematically influence the definition of organisational situations
and subsequent create patterns of dependency.

> Control of boundaries:- The notion of boundary is used to refer to the
interface between different elements of an organisation, and by monitoring
changes occurring, one acquires knowledge of critical interdependencies over
which one may be able to secure a degree of control.

> Ability to cope with uncertainty:- Organisation implies a certain degree of
interdependence, so that discontinuous or unpredictable sitﬁations in one part
of the organisation, have considerable implications for operations elsewhere.
The ability to deal with and control such uncertainties, is a source of
considerable power.

> Control of technology:- All organisations are dependent on some form of
technology, even in its most basic form, to convert organisational inputs to
outputs, and by implication, an instrument of power. The power associated
with the control of technology becomes most visible in confrontations and
negotiations surrounding organisational change.

> Interpersonal alliances, networks, and control of the informal
organisation:- Although many forms of these concepts exist, friends in high
places, sponsors, mentors, coalitions, networks, sounding out or merely
shooting the breeze, all provide a powerful source of power. Furthermore, to
extend the sources of power, a skilled executive would systematically build
and cultivate such informal alliances and networks, incorporating whenever
possible the help and influence of all those with an important stake in the
domain in which he or she is operating.

> Control of counter-organisations:- This source of power can be explained
the best using the example of trade unions. Whenever a group of people
manages to build a concentration of power in relatively few hands, it is not
uncommon for opposing forces to co-ordinate their actions to create a rival

power bloc. This principle of countervailing power, is also often employed by
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leaders of large conglomerates, who buy and sell organisations as corporate
pawns.

> Symbolism and the management of meaning:- Pertains to the ability to
persuade others to enact realities that further the interests one wishes to
pursue. Two examples can be cited:
> Authoritarian leaders attempt to ‘sell’, ‘tell’, or ‘force’ a reality on his or

her subordinates
» Democratic leaders allow definitions of a situation to evolve from the
views of others.

> Gender and the management of gender relations:- Within the greater ambit
of organisation management, it often makes a great deal of difference to which
gender one belongs. Many organisations are dominated by gender-related
values that bias organisational life in favour of one sex over another. Whether
or not gender is perceived as a factor shaping power relations, the choice or
inclination toward one gender as opposed to another, can have a major effect
on one’s success and general influence within an organisation.

» Structural factors that define the stage of action: - Within large
organisations, power relations tend to become more or less balanced, which
can be attributed to the fact that access to power is open, wide and varied.
While some people may be able to amass considerable personal power, this is
offset by the power of others, and even the powerful thus feel constrained.

> The power one already has: - Morgan [114], is of the opinion that, “power is
a route to power”, and cites the following example to illustrate this fact: “A
manager may use his or her power to support X in a struggle with Y, knowing
that when X is successful, it will be possible to call upon similar support from

X”.

The importance of ‘power’ is highlighted by Churchman [31], citing the
pragmatist philosopher E.A. Singer (undated), who is of the opinion that:

“With only one wish to be had, choose rather the power to get

whatever you may come to want than the pleasure of having any

dearest thing in the world”.
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In a broader context, Churchman [30] suggests that we develop a social structure
in which people are given maximum opportunity to satisfy their basic needs as
well as gain any other goals they wish to acquire. Churchman [30], is of the
opinion that the proper term might be power; that is, the social structure should
supply sufficient power to every member of its society, so that each member can

acquire what he wishes and certainly what he needs.
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Appendix B

AN INDUSTRY PERCEPTION OF THE STRUCTURED
SYSTEMS APPROACH TO MODEL
CONCEPTUALISATION

B1 INTRODUCTION

The aim of this appendix and the limited industry survey contained therein,
will be to provide the reader with insight into the specific applicability of a
structured systems approach to model conceptualisation as perceived by
executive management. In so doing, to reinforce both the uniqueness of this
approach as well as the viability of the concept as an alternative approach to
current executive management approaches to the solving of unstructured complex

phenomena.

The industry perception of the structured systems approach to model

conceptualisation to executive management was undertaken due to the fact that

the concepts of practicality, validity and reliability defined by Emory and Cooper

[50] quoting Thorndike and Hagen, were impacted adversely by various internal

factors associated with organisations per se, making the validation of the

formulated structured systems approach to model conceptualisation in a live
environment virtually impractical. The most significant elements attributing to
this situation were precipitated by the following:

»  That the structured systems approach to model conceptualisation as
formulated in this thesis is aimed at the top echelon of management namely
executive management. To implement the formulated structured systems
approach to model conceptualisation on an experimental basis to prove the
concept, would be unacceptable to any executive as a matter of principle

operating at such a level in an organisation, as it would invariably deviate

from company and organisational policy.
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> Should permission be granted to implement the structured systems approach
to model conceptualisation in an organisation, it would be most likely that
such an approach would be considered as confidential and part and parcel of
the organisations Intellectual Property Rights. Making the results public,
would constitute breach of these rights.

>  Executives at the top echelon of an organisation normally follow a
management approach, which stems from either tradition or from
organisation culture, which is by implication a private and confidential
matter to the exclusion of third parties. Furthermore, introducing a new
approach on an experimental basis into established structures would require
board approval and impact executive strategies and decision making. Such
dynamic change, specifically should it involve organisational changes,
would in addition require change management strategies to be implemented
on a broad front to deal with the change dynamics associated thereto.

>  An aspect, which Pascale [123] terms ‘conservatism’, has furthermore a
significant impact on the validation potential of the structured systems
approach to model conceptualisation. Due to the fact that management in
the words of Pascale [123] like to, “stick to their knitting”, irrespective of
the fact that such a great strength would inevitable culminate as the root of
weakness, are unwilling to change, and adopting a new management

approach would constitute not only personal but also organisational change.

Galliers and Land [62] recognises the caveats and disclaimers listed above as
‘typical’ of this kind of research. Furthermore, the use of statistical analysis to
formulate a theory (or model) as proposed in this thesis is recognised by Yin

[185].

B2 DATA COLLECTION

As in the case of most academic research, the collection of data forms an
important part of the overall thesis content. The choice of data collection method
as well as the attendant issues therefore require clarification. For the purpose of
this thesis, the required information with regards to the choice of survey

methodology, and in this case survey questionnaire design, has been obtained
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primarily from the following authoritative sources: Emory and Cooper [50], Slife
and Williams [158], Reaves [128], Walizer and Wiener [176], Oppenheim [119],
Easterby-Smith, Thorpe and Lowe [47], Pryor and McGuire [125] and Kennedy
[85].

According to Emory and Cooper [50], three primary types of data collection
(survey) methods can be distinguished namely:

> Personal interviewing.

» Telephone interviewing.

> Self-administered questionnaires/surveys.

The data collection method used in this survey is the latter in conjunction with the
personal interview. The reasons for the selection of the survey questionnaire as a
data collection instrument are varied, but the following elements are of
importance:

> The ease with which the survey questionnaire lends itself to data collection

» The issue of time constraints within the target environment

» The ease with which input from diversified sources (particularly

geographically) can be obtained using modern information technology.

The use of personal interviews as an additional element to the data collection
process is in the opinion of the author important since this allows for the
identification of issues within the target environment, which may not be readily

identifiable using a pure survey questionnaire.

B3 THE TARGET POPULATION

With any survey, it is necessary to clearly define the target population, which can
be defined as that group which constitutes the defined population from a statistical
viewpoint. For this survey, the author has identified the target population as senior

executives, irrespective of industry, who has attained a level of management in
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. . o . . 1
their respective organisations which equates to executive management , and fits

the profile of typical interactivists (refer Chapter 4, Paragraph 4.5.1).

The target population was specifically chosen in order to validate the practicality
of the concepts as presented here. The risk of bias, which cannot be statistically
eliminated, is recognised by the author based on the very definition of the target
population as well as the limited number of respondents selected. To ensure that
respondents came from a spectrum of disciplines, executives from South Africa,
United Kingdom, Central Europe and the United States were selected for the

survey.
B4 THE CHOICE OF SAMPLING METHOD

Emory and Cooper [50], define two methods of survey sampling namely:

» The conventional sample, whereby a limited number of elements smaller than
the chosen population are chosen (typically randomly) in such a manner as to
accurately represent (without bias) the total population.

» The census approach, where an attempt is made to survey every element

within the population.

The census approach was chosen for this survey, as this approach works best
when the total number of population elements are sufficiently small and there is a

strong measure of diversity amongst the population elements.

BS MEASUREMENT SCALES

The survey questionnaires used in the research validation process of the
structured systems approach to model conceptualisation are based on the well-
known Lickert scale [50], whereby respondents were asked to respond to each of
the questions by choosing one of five agreement choices. The five agreement

choices are shown in Table B1:

! As defined in Chapter 1, Paragraph 1.1, Footnote 4.
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5 4 3 2 1
Strongly Agree Undecided Disagree Strongly
Agree Disagree

Table B1: Agreement choices.

The advantages in using the popular Lickert scale according to Emory and Cooper

[50], are the following:

»  Easy and quick to construct.

> Each item meets an empirical test for discriminating ability.

»  The Lickert scale is probably more reliable than the Thurston scale, and it
provides a greater volume of data than the Thurston differential scale.

»  The Lickert scale is also treated as an interval scale.

Interval scales per se, have the benefit that the scale data can be analysed by

virtually the full range of statistical prdcedures. According to Remenyi, Money

and Twite [130], interval scales facilitate meaningful statistics when calculating

means, standard deviation and Pearson correlation coefficients, most pertinent to

the research at hand.

The most important reason however for choosing the Lickert scale in this
research, which is supported by Emory and Cooper [50], is the fact that the scale
can be used in both respondent-centred (how responses differ between people)
and stimulus-centred (how responses differ between various stimuli) studies, most

appropriate to solve the research problem in question.
B6 QUESTIONNAIRE DESIGN

The survey design to be used in this instance, is that of the descriptive survey as
opposed to the analytical survey. The descriptive survey has as its purpose the
counting of a representative sample, which allows inferences to be made about the
population as a whole. Furthermore, descriptive surveys indicate how many

members of a population have a certain characteristic.
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Within the process of survey design, the author has identified the following
variables as being pertinent to the investigation:

» Dependent variables.

» Controlled variables.

> Uncontrolled variables.

The statements and questions within the survey have been designed with the
following principles in mind:
> Avoidance of double-barrelled questions.

Avoidance of double-negative questions.

>

> Avoidance of prestige bias.

» Avoidance of leading questions.
>

Avoidance of the assumption of prior knowledge.
B7 THE VALIDATION QUESTIONNAIRE
The author has developed ten survey questions designed to determine the opinions

of survey respondents to various concepts as introduced throughout this thesis.

Individual question content is contained within the ambit of Table B2.

Question 1

The systems approach to executive management can play an increasingly important
role in the success of any organisation in the areas of competitiveness, quality and

control. To what extent do you agree with this statement?

Question 2

As organisations evolve and grow, the role of executive management is increasing

in complexity. To what extent do you agree with this statement?

Question 3

The systems approach to executive management can have a direct bearing on the
strategic success of an organisation and the complex phenomena associated with
this aspect, the most daunting aspect thereof, specifically in the absence of a
structured systems approach customised to deal with such issues. To what extent do

you agree with this statement?

Question 4

The structured systems approach to model conceptualisation applied to senior and
middle management would facilitate sound objective decision-making and model
building within operational areas. To what extent do you agree that the structured
systems approach to model conceptualisation would facilitate the same result

should the concept be applied to executive management?
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Question 5

‘Red Tape’ is a known factor in organisations, which by implication, very often
stalls critical corporate decision-making, to the detriment of the organisation as a
whole. To what extent do you agree, that should this concept be replaced by
structured decision processes in terms of the structured systems approach to model

conceptualisation, ‘red tape’ can be eliminated?

Question 6

The holistic perspective of the structured systems approach to model
conceptualisation to management in general, determines that unstructured complex
phenomena (the properties of the parts thereof), can only be understood from the
organisation of the whole. To what extent do you agree that this concept can be
applied to the unstructured complex phenomena, which pertains to executive

management?

Question 7

To what extent do you agree that the systems approach, which is currently
embedded in academic literature in various authoritative publications in various
forms and permutations, can be applied to model conceptualisation to solve

unstructured complex phenomena from an executive management perspective?

Question 8

To what extent do you agree that the structured systems approach to model
conceptualisation, has the potential to facilitate model building aimed to address

unstructured complex phenomena?

Question 9

The structured systems approach to model conceptualisation is a feasible and
viable alternative management approach, which can effectively be implemented. To

what extent do you agree with this statement?

Question 10

To what extent do you agree that modern executive management, to cope with the
demands of organisational leadership requires a customised structured approach to
management, as offered by the structured systems approach to model

conceptualisation, to meet the demands of the Twenty First Century?

Table B2: Validation Questionnaire

Prior to conducting the interviews with the respondents, the author provided each

respondent with detailed information pertaining to the systems approach in

general, irrespective if the respondents was au fait with the concept or not. In

addition, an overview of the formulation mechanics and objectives of the

structured systems approach to model conceptualisation was presented to each of

the respondents. This exercise was undertaken to ensure that a common

understanding of the issues raised in the questionnaire prevailed.
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B8  ANALYSIS OF THE SURVEY RESULTS

A simple analysis of the survey results returned by the 15 respondents, all of
whom had in excess of twenty years of management experience and at least five
years of executive management experience, and selected from a cross section of
organisations, to the limited scope survey depicted in Table B2. For the purpose
of comparison, a five rating corresponds to a positive extreme scale response to
the survey question, while a one rating corresponds to a negative extreme scale
response to the survey question on the Lickert scale (see Table B1). Table B3
indicates the responses of the executive respondents to each of the questions

posed in terms of the industry survey.

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI0]Ave SD
1 5 5 5 5 5 5 4 4 4 5 | 47 048
2 5 5 5 4 5 4 3 3 4 5 | 43 082
3 5 5 5 5 5 5 4 4 5 5 | 48 042
4 5 5 5 4 4 4 3 3 4 5 | 42 079
5 | 4 4 5 4 5 4 4 4 4 4 | 42 042
6 5 5 5 5 5 5 4 4 5 5 | 48 042
7| s 5 5 4 5 4 5 5 4 5 | 47 048
8 5 5 5 5 4 5 3 3 5 5 | 44 084
9 5 5 5 5 5 5 4 4 4 5 | 48 042
10 | 4 5 5 4 4 4 4 4 5 4 | 42 042
11| s 5 5 5 5 5 3 4 5 5 | 47 068
12 | s 5 5 5 5 5 3 3 5 5 | 46 084
13| s 5 5 4 5 4 4 4 5 5 | 46 052
14 | 5 5 5 5 5 5 4 4 5 5 | 48 042
15 | s 5 5 4 5 4 3 4 4 4 | 43 068
Ave | 487 493 5 453 48 453 367 38 467 438
SD 035 026 0 052 041 052 062 056 052 041

Table B3: Survey Results
The responses are averaged across both the question number as well as the
respondents. Similarly, the standard deviation of responses are indicated on a per

question and per respondent basis.
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Table B4 includes some basic biographical information pertaining to the
respondents in terms of:

> Their total work experience at management and senior management level.

> Their total work experience at executive management level.

» Their education level.

» Their individual working disciplines.

As illustrated in Table B4, the average experience and education of the
respondents is exceptionally high. The average number of years of working
experience at management and senior management level across the fifteen
respondents is 15.60 years, with a range from 9 years to 26 years. All of the
respondents except one have more than 10 years experience at management and

senior management level.

Respondent Total number Total number Total number Education Working disciplines
of years at of years at of years Level
management executive management
and senior management experience
management level
level
1 10 7 17 BSc Banking
2 22 5 27 Diplom Ing. Consulting
3 24 10 34 M.Sc.Ing. Technology
4 14 9 23 M.Ing. Processing
5 16 9 25 MBA Banking
6 12 6 18 BS Ph.D. Consulting
7 12 5 17 D.Litt. Marketing
8 13 5 18 M.Sc. Technology
9 26 6 32 Diplom Ing. Technology
10 18 6 24 D.Com. Finance
11 17 8 25 M.Ed. Sales
12 13 9 22 M.Ing. Technology
13 15 11 26 D.Ing. Qutsourcing
14 9 9 18 BS MBA Integration
15 13 7 20 BScHons. Reengineering
AVERAGE 15.60 8.13 23.07

Table B4: Respondent biographical information
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The average number of years of working experience at executive management
level across the fifteen respondents is 8.13 years, with a range from 5 years to 11
years. All of the respondents except one have more than 5 years experience at
executive management level. Taking a holistic approach, it is interesting to note
that the average number of years experience the respondents have of management

per se amounts to 23.07 years.

The education levels of the respondents are equally impressive. The tertiary
education levels of the fifteen respondents are made up as follows:

» Four respondents with Ph.D’s.

» Seven respondents with Masters degrees.

» One respondent with an Honours degree.

» Three respondents with Bachelors degrees.

It is interesting to note that the above findings confirm the prediction made in the
McKinsey Report cited by Handy [72], done in 1986 for the demand of University

graduates in the Year 2000 to fill executive positions.

A notable fact and of significant importance to this thesis, is that out of the fifteen
executive management respondents which took part in the survey, a total of
eleven came from an engineering background. A further notable fact is that the
respondents as part of their company resource employment strategies, primarily
employ engineers from various disciplines, having recognised the unique potential
of engineers within the organisational structures of so many organisations.
Furthermore, the spectrum of working disciplines from which the respondents
were drawn is representative of the application potential of the structured systems
approach to model conceptualisation. The eleven companies headed up by
executive management from engineering backgrounds were analysed to identify
key performance areas making them unique in their respective fields and with the
same time, establish the number of engineers employed and number of engineers
forming part of their executive management contingent, details of which are

shown in Table BS5.
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Work Discipline No. of No. of Engineers Key performance area
Engineers employed at
employed executive
management level
Banking 14 2 A UK based bank considered foremost
7 in the Credit industry.

Consulting 8 1 EC distribution network serving
Europe and the Far East.

Technology 22 4 A UK listed company with technology
company acquisitions in the US, its
prime objective.

Processing 15 3 Established hub processing as a unique
venture for the banking industry.

Consulting 3 1 A UK based company specialising in
credit technology.

Software 8 1 US based with business expansion into

Development the EC, Far East, the Pacific Rim and
Africa.

Technology 16 1 European listed company with world-
wide software distribution.

Technology 4 4 South African based company with
expansion into Central Africa and
Brazil.

Outsourcing 1 2 This listed company forms part of a
major South African conglomerate
highly  specialised in  technical
outsourcing projects for the South
African financial industry.

Integration 3 1 Major international developers of
dealing room technology and
associated interface technologies.

Reengineering 5 2 A small, but highly profitable South
African based company specialising in
Business Process Engineering.

Table B5: Number of Engineers Employed / Key Performance areas

206




Appendix B An industry perception of ‘model conceptualisation’

Table B5 indicates a significant reliance on the expertise of the engineering
fraternity, in particular in the areas of technology and processing (the latter, which
is primarily technology based). Furthermore, the small number of engineers
employed, in particular at executive level indicate an emerging trend across
industries, for the need for engineers at the top echelon of companies. Most
important, is the fact that the key performance areas in Table B6, reflect in most
instances companies, which are successful global market players, being headed up

by engineers.

B8.1 RANKED AVERAGE RESPONSES PER INDIVIDUAL QUESTION

An analysis of the survey results in terms of ranked average responses per
individual question leads to'a number of interesting application observations. A
ranking of the questions on an average response basis is illustrated in Table B6.
Ranked responses were chosen as opposed to nominal averages as a result of the
small size of the survey as well as the objective to avoid the statistical issues

associated with average across extreme value scales.

Rank Question Average Response
1 3 5
2 2 4.93
3 1 4.87
4 5 4.8
4 10 4.8
5 9 4.67
6 6 4.53
6 4 4.53
7 7 3.8
8 8 3.67

Table B6: Survey Questions ranked by average response (Highest to Lowest)

The results of the survey measured by average response per question are
extremely encouraging especially if viewed against the background of only two

questions out of ten received an average response of under 4, namely Questions 7
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and 8. This clearly indicates a high degree of acceptance of the concept of a
structured systems approach to model conceptualisation by the respondents.
Furthermore, in support of this analogy, the fact that the worst average response
lies towards the top-end of neutrality in terms of the ranked scales used in the

limited survey questionnaire.

It is of importance to note that the question, which featured prominently at the top
of the ranked questions (Question 3), relate to the impact of a management
approach and associated complex phenomena associated thereto. This question,
which requires closer scrutiny, reads as follows: “The systems approach to
executive management can have a direct bearing on the strategic success of an
organisation and the complex phenomena associated with this aspect, the most
daunting aspect thereof, specifically in the absence of a structured systems
approach customised to deal with such issues”. “To what extent do you agree

with this statement?”

The fact that this question ranked the highest of the scored questions in the survey

questionnaire, unequivocally confirms the following analogies:

» That the success of a company is largely attributed to the leadership of its
executive management.

> There are identifiable tangent planes between the systems approach of
executive management and the strategic success of an organisation.

> It is accepted that the complex phenomena associated with executive
management, is the most daunting aspect thereof.

> That a structured systems approach customised to deal with complex
phenomena within the context of executive management becomes a

requirement, specifically in dealing with complex phenomena.

Furthermore, these analogies are carried forward in the questions which ranked
second and third (Questions 2 and 1), in which the impact of executive
management is emphasised as being complex, relating to competitiveness, quality
and control. Questions around the 50 percentile (Questions 10 and 9) clearly

confirms the sentiments typical to executive management, which relates to
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organisational leadership, structure and viability of anything new to be introduced,

which are the subject of executive management scrutiny.

Questions occupying the lower half of the ranked list (Questions 7 and 8), relate
to relatively unknown concepts pertaining to the systems approach, namely
customisation of the concept to address model conceptualisation and the
subsequent ability thereof to address unstructured complex phenomena in the
arena of executive management. This result is not unexpected, and in view of the
author relates simply to a natural response on the part of the survey respondents to
concepts with which they are not familiar. Furthermore, it became apparent to the
author during the interview process that respondents, although au fait with the
term ‘systems approach’, were in general unaware of the potential of the concept
being applied to model conceptualisation in dealing with complex phenomena.
This fact is clearly demonstrated by the ranking of Question 7 at number 7, and

Question 8 at number 8, on the ranked list.

From a holistic point of view, the results are extremely encouraging in the context

of this thesis, due to the fact that the underlying principles of the structured

systems approach to model conceptualisation as an alternative management
approach to executive management are accepted. The respondents have illustrated
exactly what the author anticipated to achieve with this research namely that:

» The structured systems approach to model conceptualisation is a feasible and
viable alternative to conventional management approaches and most suited to
be applied to executive management in dealing with complex phenomena.

» The structured systems approach to model conceptualisation as an executive
management mechanism, has the potential to impact not only the management
style of executive management, but also impact the quality of model building.

» The structured systems approach to model conceptualisation is recognised as
having the potential of being applied by executive management over a

spectrum of disciplines, which is clearly demonstrated in Table B4.

In addition to the survey responses, the survey process led to further subsequent

discussions two months after the initial survey was conducted between the author

and the respondents with regard to:
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» The practical implementation of the structured systems approach to model
conceptualisation being implemented in an organisation to validate the
concept as a workable alternative management approach.

> To establish the root cause of the single most challenging aspect of the work

of the modern executive.

Pertaining to the first aspect, the various internal factors associated with large

organisations would make such a conceptual short-term validation process in a

live environment virtually impractical. These internal factors which would

directly impact a potential validation process for the structured systems approach
to model conceptualisation and repeated here from Paragraph Bl for ease of
reference, are listed below:

»  That the structured systems approach to model conceptualisation as
formulated in this thesis is aimed at the top echelon of management namely
executive management. To implement the formulated structured systems
approach to model conceptualisation on an experimental basis to prove the
concept, would be unacceptable to any executive as a matter of principle
operating at such a level in an organisation as it would invariable deviate
from company and organisational policy.

»  Should permission be granted to implement the structured systems approach
to model conceptualisation in an organisation, it would be most likely that
the new management approach would be considered as confidential and part
and partial of the organisations Intellectual Property Rights. Making such
results public would constitute breach of these rights.

>  Executives at the top echelon of an organisation normally follow a
management approach, which stems from either tradition or from
organisation culture, which is by implication a private and confidential
matter to the exclusion of third parties. Furthermore, introducing a new
approach on an experimental basis into established structures would require

board approval and impact executive strategies and decision making® and

% With this statement the author does not suggest that organisations are totally inflexible to their
management approaches which they follow. As organizations evolve, management and new
management approaches are introduced. This statement refers specifically to ad hoc
experimentation with a new management approach, which in view of the author, would not be
permitted at executive level in corporate environments.
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furthermore would require the management of of such change on a broad
front..

»  An aspect, which Pascale [123] terms ‘conservatism’, has furthermore a
significant impact on the validation potential of the structured systems
approach to model conceptualisation. Due to the fact that management in
the words of Pascale [123] like to, “stick to their knitting”, irrespective of
the fact that such a great strength would inevitable culminate as the root of
weakness, are unwilling to change, and adopting a new management

approach would constitute not only personal but also organisational change.

It was therefore a requirement for the researcher to become aware of all these
critical issues identified above, and prepare and equip himself to handle these
issues with skill and sensitivity and guarantee the anonymity of all parties
concerned in the quest to establish the validity of the structured systems approach
to model conceptualisation. The second aspect (the single most difficult aspect
facing the modern executive) produced some interesting results, which are

contained in Table B7.

Respondent Root cause of the single most challenging aspect
of the work of the modern executive.
1 Company budgeting and technology requirement forecasting
2 Long range planning. How to begin to formulate a model?
3 Strategic planning, technology change and soft issues.
4 External and internal integration issues
5 Resource management and societal issues
6 People problems.
7 Technology and human resource planning.
8 Model building to address complex issues.
9 A combination of societal and organisational issues
10 Planning and process issues. Technology and people change
11 Resource planning and budgeting. Structuring solutions.
12 Complex integrated systemic problems
13 Identification of issues causing complex problems
14 Complex people and process issues
15 Company politics and societal issues

Table B7: Factor Analysis
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From the analysis, the analogy can be drawn that ‘planning for’ and ‘dealing
with’, unstructured complex phenomena, (the latter which includes most of the
items listed) forms the root causes of the most challenging aspects of the work of
the modern executive. This particular research finding is supported by the
research findings of Brancheau and Wetherbe [26], who identified ‘strategic

planning’ as the most important issues for executives®.

Most important for the author in terms of this research, the finding that all of the
items listed can be effectively addressed within the ambit of the structured

systems approach to model conceptualisation.

B9 CONCLUSION

In this appendix four major objectives have been accomplished in that:

> The author has illustrated the development of the limited survey questionnaire,
reflecting on key components of the structured systems approach to model
conceptualisation.

> The results of the industry survey were presented and discussed by the author.

» The reader was provided with insight into the specific applicability of the
structured systems approach to model conceptualisation from an executive
management perspective.

» The nuniqueness of the structured systems approach to model
conceptualisation was reinforced as an alternative approach to current
executive management approaches.

> The internal factors associated with large organisations, which limited the
validation process of the structured systems approach to model
conceptualisation in a live environment was confirmed by the individual
respondents during subsequent discussions which took place two months after
the initial survey was conducted.

» It was unequivocally established that the structured systems approach to
model conceptualisation had the potential to deal with the most challenging

aspects pertaining to executive management namely:

3 The research of Brancheau and Wetherbe [26], focussed on ‘Information Systems Management’.
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> Facilitating the identification of issues causing unstructured complex
phenomena.
» Structuring plans to deal with such unstructured complex phenomena.

» Complex phenomena associated with executive management are not
commonly dealt with in terms of the systems approach in a structured way,
which can be attributed to:

»The limited penetration of the systems approach into mainstream practice
[59a], [90], [152], [105].
»The limited literature and expertise available on the subject of model

conceptualisation [126].
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Appendix C

HISTORY AND EMERGENCE OF
THE SYSTEMS APPROACH

C1  INTRODUCTION

It is customary for academic researchers to devote a portion of their research to
the history and emergence of the subject matter they are researching. The
research contained within the ambit of this thesis is no different, however the
objective of this appendix is only to provide high-level background information to
the history and emergence of the systems approach as opposed to an extensive
historical analysis. Furthermore, the history and emergence of the concept spans a
number of centuries and will thus be limited in its presentation thereof. A broad
literature search by the author on the history and emergence of the systems
approach, returned a number of authoritative sources of reference, however could
not identify a single all incumbent authoritative version, which was in its entirety
devoted to the history and emergence of the subject matter and, which could be
used as a single point of reference. A high level of synergy however, prevailed in
the various academic literature sources evaluated for this purpose, which maps to
the view of Popper (1957) cited by Checkland [29] who points out (when
referring to the history of the systems approach) that:

“the best we can do is to write history which is consistent with a

particular point of view”.

In view of the author, the most comprehensive rendition of the history and
emergence of the systems approach can be found in a 1996 publication of Fritjof
Capra’s book entitled ‘The Web of life: A Synthesis of Mind and Matter’ [27]. The
major portion of Capra’s book deals with radical synthesis of such recent
scientific breakthroughs as the Theory of Complexity, Gaia Theory, Chaos Theory
and other explanations of the properties of organisms, social systems and
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ecosystems. Capra [27], devotes a full chapter of his book to the history and
emergence of the systems theory, of which certain portions will be reproduced
verbatim or adapted for background information of the reader in this appendixl,
further enhanced by readings on the subject matter as identified in various other

supporting literature searches.

C2 THE RISE OF SYSTEMS THINKING

To retain the thoughts of Capra [27], and logically follow the history and
emergence of the systems approach, the original sub-headings will be used as in
the original text below. Furthermore, with Capra [27] as the prime source of the
contextual data in this appendix, no further referencing in the ensuing text will be
made to the said author. Other supporting sources cited will however carry the

appropriate reference indicators.
C2.1 FROM THE PARTS TO THE WHOLE

In Twentieth Century science, the holistic perspective has become known as
‘systemic’ and the way of thinking it implies as ‘systems thinking’. The main
characteristics of ‘systems thinking’ emerged simultaneously in several

disciplines during the first half of the century, especially during the 1920’s.

The concept was first mooted by biologists, and Aristotle was the first in the
Western tradition who created a formal system of logic and a set of unifying
concepts, which he applied to the main disciplines of his time. The concept was
further enriched by Gestalt psychology, and the new science of ecology with

perhaps the most dramatic effect on quantum physics.
C2.2 SUBSTANCE AND FORM

It was Pythagoras at the dawn of the western philosophy and science, who

distinguished between ‘matter’ and ‘form’. Aristotle, in the Western tradition also

' With the written permission of the publisher: HarperCollinsPublishers, 77-85 Fulham Palace
Road, Hammersmith, London, W6 8JB. (19 November 1999)
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distinguished between these two entities, but at the same time linked the two

entities through a process of development.

Matter, according to Aristotle, contains the essential nature of all things, but only
as potentiality. By means of form, this essence in the actual phenomena is called
‘entelcchy’ (self-completion), by Aristotle. It is a process of development, a thrust
towards full self-realisation. Matter and form are the two sides of this process,
separable only through abstraction. Furthermore, Aristotle created a formal
system of logic and a set of unifying concepts, which he applied to the main

disciplines of his time.

C2.3 CARTESIAN MECHANISM

In the Sixteenth and Seventeenth Centuries, the medieval world view based on
Aristotelian philosophy and Christian theology changed from the notion of an
organic, living and spiritual universe to that of the world as a machine, and the
world — machine became the dominant metaphor of the modern era. This change
brought about new discoveries associated with the names of Copernicus, Galileo,

Descartes, Bacon and Newton.

It was René Descartes who created the method of analytical thinking, which
consists of breaking up complex phenomena into pieces to understand the
behaviour of the whole from the properties of its parts. Decartes based his views
of nature on the fundamental division between two independent and separate
realms — “that of mind, and that of matter”. The conceptual framework created by
Descartes and Galileo — “the world as a perfect machine governed by exact
mathematical laws”,- was completed by Newton, whose grand synthesis,
Newtonian mechanics, was the crowning achievement of Seventeenth Century

science.

Cartesian mechanism was expressed in the dogma that the laws of biology could
ultimately be reduced to those of physics and chemistry. At the same time, the
rigidly mechanistic physiology found its most forceful and elaborate expression in

a polemic treatise, ‘Man a Machine’, by Julien de La Mettrie, which remained
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famous well beyond the Eighteenth Century and generated many debates and

controversies, some of which reached even into the Twentieth Century.
C2.4 THE ROMANTIC MOVEMENT

The first strong opposition to the mechanistic Cartesian paradigm, came from the
Romantic movement in art, literature and philosophy in the late eighteenth and
nineteenth centuries. It was Goethe who returned to the Aristotelian tradition by
concentrating on the nature of organic form and was among the first to use the
term ‘morphology’ for the study of biological form from a dynamic development
point of view. Of importance to note is that Goethe admired nature’s ‘moving
order’ (Bewegliche Ordnung) and conceived of form as a pattern of relationships
within an organised whole — a conception which is at the forefront of
contemporary systems thinking. “Each creature”, wrote Goethe, “is patterned

gradation (Schattierung) of one harmonious whole”.

The understanding of organic form also played an important role in the
philosophy of Immanual Kant, who is often considered the greatest of the modern
philosophers. In his Critique of Judgement, Kant discussed the nature of living
organisms. He argued that organisms, in contrast to machines, are self-
reproducing, self-organising wholes. In a machine, according to Kant, the parts
only exist for each other, in the sense of supporting each within a functional
whole. In an organism, the parts also exist by means of each other, in the sense of

producing one another.

The Romantic view of nature as, “one great harmonious whole”, as Goethe put it,
led some scientists of that period to extend their search for wholeness to the entire

planet and see the Earth an integrated whole, a living being.
C2.5 NINETEENTH CENTURY MECHANISM

The second half of the Nineteenth Century is best known for the establishment of
evolutionary thought, and the swing back to mechanism. The following examples

can be cited:
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» Virchow who formulated cell theory in its modern form.
» Microbiology dominated by the discoveries of Pasteur and Bernard, the latter

the founder of modern experimental medicine.

Within the context of the triumphs of the Nineteenth Century biology — cell
theory, embryology, and microbiology — established the mechanistic conception
of life as a firm dogma among biologists. However, carried within themselves the
seeds of the next wave of opposition, the school known as organismic biology or

‘organicism’.

C2.6 VITALISM

Before ‘organicism’ was born, many biologists went through a phase of vitalism,
and for many years the debate between mechanism and holism was framed as one
between mechanism and vitalism. Both vitalism and organicism maintain that,
although the laws of physics and chemistry are applicable to organisms, they are
insufficient to fully understand the phenomena of life. The behaviour of a living
organism as an integrated whole cannot be understood from the study of its parts
alone. This concept was re-phrased by theorists decades later to culminate in the

concept that, “the whole is more than the sum of its parts”.

C2.7 ORGANISMIC BIOLOGY

During the early Twentieth Century, organismic biologists, opposing both
mechanism and vitalism, took up the problem of biological form, elaborating and
refining many of the key insights of Aristotle, Goethe, Kant and Cuvier. Some of
the main characteristics lay the foundations for modern ‘systems thinking’, which
emerged from their extensive reflections. At this point it would be appropriate to
acknowledge the contribution of the famed South African J.C. Smuts with his
book ‘Holism and Evolution’, published in 1926 [29]. This tentative exposition
and those of authors C.D. Broad and J.H. Woodger, would enhance the earlier
reflections of organismic biology, and in fact illustrate (rather then themselves
constitute) the emergence of a new mode of thought which we now call ‘systems

thinking’.
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The above claim can be substantiated with the fact that the biochemist Lawrence
Henderson was influenced through his early use of the term ‘system’ to denote
both living organisms and social systems. From that time on, ‘a system’ has come
to mean, ‘an integrated whole whose essential properties arise from the
relationships between the parts’, and ‘systems thinking’ has come to mean ‘the

understanding of a phenomenon within the context of a larger whole’.

C2.8 SYSTEMS THINKING

It is of importance to note that the early systems thinkers recognised very clearly
the existence of different levels of complexity with different kinds of laws
operating at each level. At each level of complexity, the observed phenomena
exhibit properties that do not exist at the lower level. This aspect is particular
noticeable when the management style of executive management is compared to
the management style of say middle and lower management. Even more
important, an aspect which is supported by Checkland [29], is that the concept of

‘organised complexity’ became the very subject of the ‘systems approach’.

The emergence of systems thinking was a profound revolution in the history of
Western scientific thought. The belief that, “in every complex system the
behaviour of the whole can be understood entirely from the properties of its
parts”, was in effect Descartes’ celebrated method of analytical thinking, which

has been an essential characteristic of modern scientific thought.

The great shock of Twentieth Century science has been that systems cannot be
understood by analysis. The properties of the parts are not intrinsic properties, but
can be understood only within the context of the larger whole. In the systems
approach, the properties of the parts can be understood only from the organisation

of the whole.
Accordingly, systems thinking, does not concentrate on basic building blocks, but

rather on basic principles of organisations. Systems thinking is contextual, which

is the opposite of analytical thinking. Analysis means taking something apart in
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order to understand it; while systems thinking means, ‘putting it into the context

of a larger whole’.

C2.9 QUANTUM PHYSICS

The concept of ‘wholeness’ can also be mapped to quantum physics. This was
precipitated by the realisation that systems are integrated wholes that cannot be
understood by analysis. Whereas in classical mechanics the properties and
behaviour of the parts determine those of the whole, the situation is reversed in

quantum mechanics, “it is the whole that determines the behaviour of the parts”.

C2.10 GESTALT PSYCHOLOGY

At the turn of the century, the philosopher Christian von Ehrenfels was the first to
use Gestalt (as distinct from ‘form’, which denotes ‘inanimate form’), in the sense

of an irreducible perceptual pattern, which sparked the school of Gestalt

psychology.

Gestalt psychologists led by Wertheimer and Kohler, saw the existence of
irreducible wholes as a key aspect of perception. In terms of the holistic approach
to psychology, the Gestalt therapy was formulated, which emphasises the

integration of personal experience into mechanical wholes.

C3 CONCLUSION

From the above, the analogy can be drawn that organismic biology, Gestalt
psychology and later on, the systems theory, all grew out of the holistic zeirgeist.
Furthermore the systems approach due to the culmination of various forces over
the years, has evolved where the parts can be understood only from the

organisation of the whole.
This statement is supported by Mitroff and Lintstone [108a], who cites Singer’s

analysis that, “there were no elementary or simple acts in science or profession to

which supposedly more complex situations could be reduced”. “Every act or
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action performed by humans was complex and therefore had within it a complex
series of other actions”. Furthermore, unlike the scientist and the philosophers of
his day who believed that some sciences such as mathematics or physics were the
most basic or fundamental, Singer believed that there were no fundamental
sciences to which all others could be reduced. Since it was necessary at some
point to involve every science in the actions of every other science, all the
sciences and professions were equally fundamental. No single science stood at the
top of the totem pole or hierarchy of science and in essence, every science

depends on every other.

This fundamental notion of interconnectedness, or non-separability, forms the
basis of what has come to be known as the systems approach. In essence the
systems approach postulates that since every problem humans face is complicated,
they must be perceived as such, that is, their complexity must be recognised, if
they are to be managed properly. As a critical human activity, science, or the
creation of a very special kind of knowledge, must be conceived of and managed

as a whole system.
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Appendix D

EXISTING GUIDELINES ON MODEL
CONCEPTUALISATION

D1 INTRODUCTION

anders [126], is of the opinion that because there is no educational text on
‘model conceptualisation’, hence the sequence of presentation in published
papers describing models, are commonly mistaken for the actual steps in the

creation of those models.
D2 THE PROCESS OF MODELLING

The process of modelling, includes not only the process of model
conceptualisation, but also three other stages namely, formulation, testing and
implementation. Randers [126], provides the following analysis of the modelling
process, shown here in Table D1. It is of importance to note that the four stages,

do not follow each other in tidy sequence, neither in practice nor ideally.

The conceptualisation stage establishes the focus of the study, the general
perspective and time horizon. The critical decisions are made on what part of
reality to study and how to describe it. Furthermore, the formulation stage casts
the chosen perspective into a formal representation. The resulting model gives a
precise, though not necessarily accurate, description of a slice of reality and is

capable of generating images of alternative futures.

The process of modelling according to Randers [126], contains elements of
recursion. The goal of an effective procedure for model construction is not to
remove all iterations, but to achieve a reasonable consistent degree of progress

throughout the recursive process.
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Stage in model construction

Analysis of stage content

Conceptualisation

Formulation

Testing

Implementation

Familiarisation with the general problem area.

Definition of the question to be addressed —either: What caused a
given development? or, What are the likely effects of a given
policy?

Description of the time development of interest (the reference
mode) —defining the time horizon and the range of time constants
in the model.

Verbal descriptions of the feedback loops that are assumed to
have caused the reference mode (the basic - mechanisms) —
defining the system boundary and the level of aggregation.
Development of powerful organizing concepts.

Description of the basic mechanisms in causal diagram form

Postulation of detailed structure —selecting levels, selecting rates
and describing their determinants.

Selection of parameter values.

Testing the dynamic hypothesis —~Do the basic mechanisms
actually create the reference mode?

Testing of model assumptions —Does the model include the
important variable? Are the assumed relationships reasonable?

Are parameters plausible?

Testing of model behaviour and sensitivity of perturbations.
Testing the response to different policies.

Identification of potential users.

Translation of study insights to an accessible form.

Diffusion of study insights.

Table D1:

The four stages of model construction [126].

In the complex, unstructured conceptualisation stage, the aim is to strive toward a

‘mental models’’, that is, an understanding of the operation of the real world, and

in the process making use of closed loops of cause and effect”.

! As described in Chapter 2, Paragraph 2.7.
2 As described in Chapter 2, Paragraph 2.9.
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D3  THE SOCIAL PROCESS AS A BASIS FOR MODEL
CONCEPTUALISATION

Randers [126], suggests that in order to establish a useful model, it is more
productive to grasp hold of a social process (a chain of events- that is, a time
development of interest or ‘reference mode’), and ask about its cause, than it is to
select a slice of the real world and ask what behaviour it will generate. This
reference mode, will serve as a tangible manifestation of the entity that is being
portrayed by the model output, and the smallest set of realistic cause and effect
relations that is capable of generating the reference mode, will be called ‘the basic

mechanism’.

D4 THE RECOMMENDED PROCEDURE

While Randers [126], provides a detailed recommended procedure for model
construction, however his deliberations will be limited here to ‘model

conceptualisation’, to retain the focus on the thesis content.

The goal of the conceptualisation stage is to arrive at a high level conceptual

model, capable of addressing the relevant problem. The process pertaining to the

conceptualisation stage described by Randers [126], is rather unstructured, and

lengthy, and will, for the purpose of functionality and ease of reference, be

repeated here in bullet point format. The conceptualisation stage requires the

following steps:

> Select a process (observed or hypothetical, taking place through time) to
represent the focus of the study.

> Describe the chosen process in terms of the time varying behaviour of certain
key variables, recording only the most general features of the behaviour. The
resulting reference mode serves as an approximate picture of the expected
output of the initial model. Furthermore, the reference mode helps define the
problem with greater clarity — it determines the time horizon of the study, and
it indicates the necessary level of aggregation and the extent of the system

boundary in the model.
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» Identify the fundamental real world mechanisms assumed to produce the
reference mode by describing the smallest set of feedback loops, considered
sufficient to generate the reference mode, that is, select the basic mechanisms.
The dynamic behaviour of interest — the reference mode — and the related
causal structure — the basic mechanism — determine in a precise way the aspect
of reality to be studied. The reference mode helps to focus on a specific
phenomenon instead of ending in diffuse mapping of the system and
furthermore, the reference mode acts as a catalyst in the transition from
general speculation about a problem to an initial model that can later be left
for routine improvement. Inclusion of the basic mechanisms forces the
addressing of a meaningful whole at all stages of model improvement.
Subsequent models simply describe in more detail the fundamental

relationships already present in the initial model.

D5  ROLES IN MODEL BUILDING

Richardson and Anderson [136], identify the following five essential roles as part

of the teamwork concept for model building:

> The Facilitator:- This person pays constant attention to group process, the
roles of individuals in the group, and the business of drawing out knowledge
and insights of the group.

> The Modeller/Reflector:- This person focuses on the model that is being
explicitly formulated by the facilitator on the group. The modeller/facilitator
serves both the facilitator and the group. He thinks and sketches
independently, reflects information back to the group, restructures
formulations, exposes un-stated assumptions that need to be explicit, and in
general, serves to crystallise important aspects of structure and behaviour.

> The Process Coach:- This person focuses on the dynamics of individuals and
sub-groups within the group.

»> The Recorder:- This person documents the important parts of the group
proceedings.

» The Gatekeeper:- This person usually initiates the project, frames the

problem, identifies the appropriate participants and structures sessions.
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D6 OTHER PERSPECTIVES ON MODEL CONCEPTUALISATION

The guidelines to model conceptualisation as provided by Randers [126], map to
the approach thereto suggested by Saeed [143]. According to Saeced [143], the first
requirement of the method is to organise historical information into a reference
mode. The reference mode leads to the formulation of a dynamic hypothesis
expressed in terms of the important feedback loops existing among the decision
elements in the system, that create the particular time-variant patterns contained in
the reference mode. The dynamic hypothesis must incorporate casual relations
based on information about the decision rules used by actors in the system, not on

the correlation between variables observed in historical data.

Saeed [143], is further of the opinion, that it is possible to partition a system to be
modelled into smaller subsystems and to develop a policy design based on the
many models representing these subsystems. However, such a policy design will
be effective only if the model of each subsystem subsumes multiple modes of

behaviour separated by time and geography.

Another approach to model conceptualisation, appropriately called, “a structured
approach to knowledge elicitation in conceptual model building”, is suggested by
Vennix et al [173]. This approach involves a combination of different techniques
to arrive at a conceptual model. The techniques are chosen to fit the various tasks
in model conceptualisation and to account for differences between individual and
group tasks. The procedures allow for a large number of participants, which is
according to Vennix et al [173], important because in large corporate and public
policy organisations the needed information is often scattered among many

different people.

The approach according to Vennix et al [173], consists of three stages namely:

> The first stage entails the development of a preliminary conceptual model by a
project group, based on relevant literature and on general insights.

> In the second and third stages, the actual consultation of experts takes place. A
method frequently used when consulting a panel of experts is the Delphi

method, which uses a series of mailed questionnaires, the first of which starts
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the process while subsequent questionnaires provide feedback from the first
ones, often to promote consensus within the panel. The authors [173], suggest
that as normal questionnaires do not allow the respondent to deal with
complex interrelations between variables, the second stage is followed by a
‘workbook’ to deal with such matter. Furthermore, the Delphi method is not
intended for the use in situations that require direct interaction and
confrontation between experts, and to bridge this deficiency, a structured
workshop is suggested in stage three. These three stages would produce a final

conceptual model, which in turn, has to be formalised, tested, and validated.
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Quotation

‘Give Life Time’

Do not get embittered when fate seems unkind to you.
You cannot see the outcome from your present point of view.
Someday, if you can wait and trust the reason you will see.

Give life time to spin the unseen threads of destinyl.

! From Patience Strong’s book: ‘By Quiet Waters’.
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