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ABSTRACT

Existing literature propagates a variety of methods for assessment of
intellectual capital. Unfortunately, awareness of and interest in the
assessment of intellectual capital far exceeds its use in practice. This
research argues that, due to complexities involved in selecting and
customising an appropriate method or combination of methods for assessing
intellectual capital, mechanisms are needed for managing and applying the
evolving body of knowledge concerning such assessment. The assumption of
complexity is supported by the results obtained from a case study (employing
a self-administered questionnaire as instrument for data collection). The case
study was performed to investigate perceptions of consultants, practitioners
and researchers on the complexity levels of decisions to be made in selecting
and customising a method for assessment of intellectual capital in a particular
context and on factors determining appropriateness of methods for
assessment of intellectual capital, given any particular context. This research
proceeds to develop a model, referred to as a conceptual design for a system
to (i) provide management support to the process of selecting and
customising an appropriate method (or combination of methods) for
assessment of intellectual capital, (ii) utilise past knowledge and expertise to
accelerate and improve decision-making, (iii) promote synergism through
integration of methods, and (iv) manage the evolving body of knowledge
concerning the assessment of intellectual capital. It is argued that the
iv

conceptual design of a suitable system, here-in referred to as a knowledge
management support system for choosing intellectual capital assessment
methods, is dependent on the context in which such a system is expected to
operate. Contextual determinants for a system to be developed, maintained
and used by a consultancy firm to assist clients in choosing one or more
appropriate methods for assessment of intellectual capital are uncovered by
using Porter’s “five forces” framework for industry analysis and the Zachman
Framework

for

Enterprise

Architecture.

The

proposed

knowledge

management support system builds upon the rich body of existing knowledge
on knowledge management systems, decision support systems, expert
systems and hybrid support systems, and incorporates decision-making
capabilities, knowledge management capabilities and intelligence. A partial
prototype is developed to demonstrate, clarify, explore and communicate
selected aspects of the proposed knowledge management support system.
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CHAPTER 1: ISSUES IN SELECTING

AND CUSTOMISING METHODS
FOR ASSESSMENT OF
INTELLECTUAL CAPITAL

“The value of intangible assets is in the eye of the beholder.”
(Sullivan & McLean, 2007:36)

1.1 INTRODUCTION AND OVERVIEW
The shift from the industrial to the knowledge economy has impacted
significantly on the way business operates and on the relative value of its
value components (Green, 2005:189; Lev, Cañibano & Marr 2005:42).
Intellectual capital (IC) – also referred to as intangible assets, knowledge
assets, core competencies or goodwill – is increasingly acknowledged as a
dominant strategic asset, and a major source of competitive advantage for
organisations (Teece, 2003:130; Koulopoulos and Frappaolo, 1999:20;
Harrison and Sullivan, 2000:33-34; Sánchez, Chaminade & Olea, 2000:312;
Housel & Bell, 2001:49; Kalafut & Low, 2001:9; Holsapple, 2003:166; Kannan
and Aulbur, 2004:389; Mouritson, Bukh and Marr, 2004:46; Park, 2005:142).

1-1

Chapter 1

Issues in selecting and customising methods for assessment of IC

Despite a rich and evolving body of literature on methods, model systems and
frameworks for assessment of IC (Best Practices, LLC, 1999; Bontis, 2001:4457; Smith and McKeen, 2003:366; Andriessen, 2004b: 283-375; Chen, Zhu
and Xie, 2004:198-207; Green, 2005:197-200) and an increased awareness
of the need for such assessment, relatively few organisations are actively and
comprehensively assessing their IC (Best Practices, LLC, 1999; Bontis,
2001:41-43; Smith and McKeen, 2003:353; Green, 2005:189-191; Marr,
2005:469). IC has surfaced as a major value contributor (Hope & Frazer,
1997:20) – estimated to account for up to 70% of the value of organisations
(Sullivan, as quoted by Green, 2005:189) – but still is not adequately reflected
in current accounting practices (Mouritson, Bukh & Marr, 2004:47; Green,
2005:189; Lev, Cañibano & Marr, 2005:43).

With a growing awareness of IC as a key strategic asset of the organisation
and with more and more organisations supplementing their annual reports
with sections on IC, organisations and their managers feel increasing
pressure to assess, manage and report on their IC assets. This research
argues that, due to the complexities involved in choosing (selecting and
customising) an appropriate method or combination of methods for
assessment of IC, and the cognitive limits of human problem solving, there is
a need for knowledge management support systems (KMSS) – management
support systems (MSS) with knowledge components – to manage (organise,
store and retrieve) the evolving knowledge concerning such assessment.
(Also see Pretorius and Coetzee (2005:475-476).)
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This exploratory research:
•

outlines issues involved in choosing IC assessment methods;

•

discusses the research design and methodology applied in the execution
of this research;

•

reviews literature on existing methods for assessment of IC;

•

investigates the perceived complexity of determination of methods for
assessment of IC;

•

establishes contextual determinants for a KMSS for choosing IC
assessment methods;

•

describes the evolvement of a model, referred to as a conceptual design of
a KMSS for choosing IC assessment methods;

•

reports on a partial prototype employed to demonstrate selected aspects
of a suitable KMSS for choosing IC assessment methods; and

•

suggests topics for future research.

1.2 SOME ESSENTIAL TERMINOLOGY AND
CONCEPTS
This section provides background to the problem statement by discussing
relevant terminology and concepts.
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1.2.1 Intellectual capital
As noted by Smith and McKeen (2003:356, 361), the intellectual capital (IC)
field has a problem with terminology. There are overlaps between terms being
used, such as knowledge, knowledge assets, intellectual capital, intangible
assets, intellectual property, human capital, customer capital and structural
capital. This research employs the term intellectual capital as defined by
Brooking (1999:16), but acknowledging and accommodating variations in the
use and defining of these terms. Literature employing related or overlapping
terms are also considered where deemed relevant to the context of this
research.

According to Brooking (1999:16) IC refers to the collective intangible assets
that enable an organisation to function, including market assets, intellectual
property assets, human centred assets and infrastructure assets. Table 1.1
elaborates on these IC components.
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Table 1.1 – Brooking’s categorisation of IC
Source: Descriptions directly quoted from Brooking (1999:16)
Component

Description

Market assets

”assets that belong to the company and give it power in
the market place including brands, positioning, customer
base, company name, backlog, distribution channel,
collaborations,

franchise

agreements,

licensing

agreement and favourable contracts”
Intellectual property assets

“assets that are properties of the mind and belong to the
company including patents copyright, design rights, trade
secrets and trade marks”

Human centred assets

“assets that comprise the collective expertise, creative
and

problem

solving

capability,

leadership,

entrepreneurial and managerial skills embodied by the
employees of the organization including psychometric
data and indicators on how individuals may perform in
given situations, such as in a team or under stress”
Infrastructure assets

“a wide range of assets that enable the organization to
function including management philosophy, corporate
culture,

management

and

business

processes,

methodologies and IT systems”

As illustrated in Table 1.2, similar to the components of IC identified by
Brooking (1999:16), but not explicitly including intellectual property assets,
Sveiby, as cited by Bontis (2001:42), refers to these three categories as
individual competence, external structure and internal structure respectively
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(defined in Table 1.3). Stewart, as quoted by Smith and McKeen (2003:356),
states that it is “generally agreed by academics” that IC consists of “at least”
three categories, namely human capital, structural capital and customer
capital (defined in Table 1.4). The third category is also referred to as
relational capital, including not only relationships with customers, but also
relationships with other stakeholders. De Pablos (2004:231), for example,
defines relational capital as “knowledge in the form of business connections
with customers, suppliers, shareholders, alliance partners and other agents”.
Edvinsson and Malone as cited by Kannan and Aulbur (2004:390) subdivide
structural capital into organisational capital, process capital and innovation
capital, as illustrated in Table 1.5.

Table 1.2 – Comparing categorisations of IC

Intellectual Capital
(IC)

Source: Extended from Pretorius and Coetzee (2006a:437)
Brooking

Sveiby

Human Centred
Assets

Individual
Competence

Market Assets

External Structure

Infrastructure Assets

Internal Structure

Stewart

Edvinsson and
Malone
Human Capital
Customer Capital

Structural
Capital

Organisational Capital
Process Capital
Innovation Capital

Intellectual Property
Assets
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Table 1.3 – Sveiby’s categorisation of IC
Source: Descriptions directly quoted from Bontis (2001:42)
Component

Description

Individual Competence

“education, experience”

External Structure

“brands, customer and supplier relations”

Internal Structure

“the organization: management, legal structure, manual
systems, attitudes, R&D, software”

Table 1.4 – Stewart’s categorisation of IC
Source: Descriptions directly quoted from Stewart as cited by Smith and
McKeen (2003:356)
Component

Description

Human capital

“the skills, tacit knowledge, talents and capabilities of the
individuals associated with an organisation”

Structural capital

“the processes and packages that allow human capital to
be used effectively to create value, including information
systems and management competencies”

Customer /relationship capital

“the value of an organisation’s relationship with the
people with whom it does business”
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Table 1.5 – Further classifying structural capital
Source: Descriptions directly quoted from Kannan and Aulbur (2004:390)
Component

Description

Organisational capital

“the organisation philosophy and systems for leveraging
the organisation's capability”

Process capital

“the

techniques,

procedures,

and

programs

that

implement and enhance the delivery of goods and
services”
Innovation capital

“intellectual properties and intangible assets”

There is some disagreement on whether IC includes intellectual property (IP)
or not. Prusak, as quoted by Kannan and Aulbur (2004:389), defines IC as
“intellectual resources that have been formalised, captured and leveraged to
create assets of higher value” (including knowledge, information, intellectual
property and experience). Similarly, Stewart, as cited by Bontis (2001:42),
defines IC as “the intellectual material – knowledge, information, intellectual
property, experience – that can be put to use to create wealth”. Contrary to
other authors (Brooking (1999:16), Stewart, as cited by Bontis (2001:42),
Edvinsson and Malone, as cited by Kannan and Aulbur (2004:389) and
Prusak, as cited by Kannan and Aulbur (2004:389)), Bontis (1998:65)
explicitly states that IC “does not include intellectual property” defining
intellectual property as “assets that include copyrights, patents, semiconductor
topography rights and various design rights” and also “trade and service
marks”. Following from this disagreement on whether IC includes intellectual
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property or not (reflected by the patterned shaded area of Table 1.2), certain
methods of assessments account for intellectual property and others not.

1.2.2 Assessment
Although the terms measurement, (e)valuation and assessment are often
used interchangeably, Andriessen (2004a:237-238), reflecting on the work of
Rescher and Swanborn, notes a distinctive difference between measurement
and (e)valuation: Rescher (1969:61) portrays valuation (employing the term
evaluation) as “a comparative assessment or measurement of something with
respect to its embodiment of a certain value”. Swanborn (1981:61-62), on the
other hand, describes measurement as “the process of assigning scaled
numbers to items in such a way that the relationships that exist in reality
between the possible states of a variable are reflected in the relationships
between the numbers on the scale”.

Note that in certain instances old (more than 20 years old) literature sources are referenced
by this research. These are included based on multiple citations by other authors.

Andriessen (2004a:238) explains that valuation requires an object to be
measured, an evaluation framework and a criterion reflecting usefulness or
desirability. He identifies four options for determining value (depicted in Table
1.6) namely financial valuation, value measurement, value assessment and
measurement. The first three qualify as evaluation methods and the fourth as
a measuring method.
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In this research the word “assessment” includes measurement, (e)valuation
and all other methods for determining value, as intended through its
placement in the first column of Table 1.6. Examples of methods for each of
Andriessen’s four “options – to illustrate the variety of methods – are supplied
in the last column of Table 1.6.

Table 1.6 – Options for determining value
Source: Adapted from Andriessen (2004a:232, 2004b:88)
Andriessen’s Andriessen’s Andriessen’s
Type of

Option for

Condition for

Method

determining

use

Methods

value
(E)valuation

Financial

The criterion of

•

Economic Value AddedTM

valuation

value can be

•

Human Resource

defined in

Assessment

monetary terms

Accounting
•

Intangibles Scoreboard

•

Market-to-Book Value

•

Return on Assets

•

Tobins q

Value

A non-monetary

•

IC Benchmark System

measurement

criterion can be

•

IC Rating

used and
translated into
observable
phenomena
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Andriessen’s Andriessen’s Andriessen’s
Type of

Option for

Condition for

Method

determining

use

Methods

value
Value

The criterion

assessment

can not be
translated into

•

Citation-Weighted
Patents

•

observable

Human Resource
Accounting

phenomena, but

•

IC Index

depends on

•

Intangible Asset Monitor

personal

•

Skandia Navigator

judgment by the

•

Value Chain Scoreboard

evaluator

•

Chen, Zhu and Xie’s
“New IC Measurement
Model”

Measurement

Measurement

The framework

•

Balanced Scorecard

does not include

•

Human Resource

a criterion for
value, but
involves a

Accounting
•

Technology’s Broker’s IC
Audit

metric scale
relating to an
observable
phenomenon
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Figure 1.1 shows the relationship between the four options for determining
value.

“Is there a value scale

“Can we

we can use that

observe the variable at

reflects usefulness or

hand?”

desirability?”

no

exit

no

yes
yes

Measurement
“Is money the

“Can the value

unit used on

be translated

the value
scale?”

yes

Financial
valuation

into observable
no

criteria?”

no

Value
assessment

yes

Value
measurement

Figure 1.1 – Financial valuation, value measurement, value assessment and
measurement
Source: Andriessen (2004a:238)
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1.2.3 Assessment, management and reporting
Assessment, management and reporting of IC are overlapping concepts:
Recent literature:
•

provides

various

reasons

for

the

assessment

of

IC,

including

improvements in internal management, decision support, recognising and
developing "hidden assets", improvements in internal and external
reporting and statutory and transactional motives (Andriessen 2004a:232;
Kannan & Aulbur 2004:390; VMRC 2006:41); and
•

views the assessment of and reporting on IC as subsets of the process of
managing or developing IC (Sánchez, Chaminade & Olea, 2000:316-318).

This research focuses on assessment (of IC), but could be leveraged to
include the other two (management and reporting) with potential synergy
benefits.

1.2.4 Context of IC assessment
Assessment of IC can be required in various contexts. Various methods can
be used for the assessment of IC. Context is interpreted as a vector
comprised of factors such as those defined in Table 1.7. These factors (also
referred to as contextual dimensions) are discussed in more detail in Chapter
3.
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Table 1.7 – Factors, associated with context, influencing appropriateness of
IC assessment methods
No
1

Factor

Description

Audience

Audience (Sveiby 2002) refers to the intended users of the assessment
results.

2

Business
Sector

3

Goals and

Classification of organisations according to sector, e.g. private sector, public
sector/government sector, or third sector (e.g. The Red Cross).

Goals and objectives of organisation of which IC is to be assessed.

objectives of
organisation
4

Industry and
line of

Classification of organisation (of which IC is to be assessed) according to
industry or line/type of business.

Business
5

Level
of

Granularity of assessment, e.g. “task” or “individual” level or “organizationwide” level (Smith & McKeen 2003:356).

Assessment
6

Level
of

Amount of resources (e.g. money, person-hours) the organisation is willing
to commit to the assessment of their IC.

Resources
7

Purpose of or

Reason

motivation for

(2004a:232), into “improving internal management”, “improving external

assessment
8

Size
of

for

assessment

(“why”),

e.g.

categorised

by

Andriessen

reporting” and “statutory or transactional motives”.
Could be stated in terms of, e.g., number-of-people employed, number-ofcustomers, turnover, assets.

Organization

1-14

Chapter 1

Issues in selecting and customising methods for assessment of IC

1.2.5 Choosing, selection, customisation,
implementation and application
The term choosing (of IC assessment methods) as illustrated in Figure 1.2, is
employed in this report to include both the selection and the customisation of
an appropriate method (or combination of methods) for assessment of IC,
given any particular context. It should be noted that the selection process (of
IC assessment methods) includes consideration for the customisability of the
selected method to suite a particular context.

Choosing
Selection

Customisation

Implementation
Application

Figure 1.2 – Usage of the terms choosing, selection, customisation,
implementation and application.

The terms customisation (customising/customise), application (applying/apply)
and implementation (implementing/implement) have overlapping meanings
and are sometimes used interchangeably. The terms implementation (of an IC
assessment method) and application (of an IC assessment method) could be
synonyms for customisation and for each other, or exhibit subtle or substantial
differences, depending on the context/sentence in which they are used.
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According to the Thesaurus of English (U.K.), as available in Microsoft Office
Word’s (2003), synonyms for customise include modify, tailor, adapt, make
to order, make specially and convert, synonyms for implement include put
into practice, apply, realize, execute, employ, put into operation, put into
service and instigate and synonyms for apply include use, operate, put into
operation, employ, utilise, direct and harness.

In this report the term customisation (of an IC assessment method) is used
to refer to the adaptation of a method (or methods) to suit a particular context,
i.e. the detailed design of the manner in which a particular selected method
(or methods) will be implemented or applied in a particular context. The term
implementation is used to refer to the put into operation of a method and the
term application to refer to the customisation and implementation of a
method (refer to Figure 1.2).

1.2.6 Data, information and knowledge
The terms data, information and knowledge are often confused, at times used
interchangeably and may have varying definitions. In the information
technology context, the following distinction is commonly made (this research
included) between these terms (Stair, 1996:5-6; Turban, Aronson & Liang,
2005:214-215, 491):
•

Data is a collection of (raw) facts, measurements and/or statistics, about
e.g. things, events, activities and transactions not organised to convey any
particular meaning.
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Information is data that is timely and organised in such a manner that it is
more valuable that the (raw) facts.

•

Knowledge is information (or data) that is contextual, relevant and
actionable, e.g. rules, guidelines and procedures for the manipulation of
data.

The differences between these terms are often subtle and/or dependent on
the angle or perspective from which items (data/information/knowledge) are
considered.

1.2.7 Model and conceptual design
According to Olivier (2004:45) a model "captures the essential aspects of a
system or process, while it ignores the nonessential aspects". He explains
that it is neither possible, nor required, to provide "a single comprehensive
model for any given system or process". Models can be employed in different
contexts, on different levels and with different areas of focus. Terms related to
model with overlapping meanings include conceptual design, architecture and
framework.

In this research:
•

the Zachman Framework for Enterprise Architecture (Zachman, 1997;
Sharp, 1999; Hay, 2000) is employed to structure the process of modelling
the proposed KMSS. Such modelling spans across various levels of detail
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(represented by the rows of the Zachman Framework) and various areas
of focus per level (represented by the columns of the Zachman
Framework).
•

the term model is employed in the contexts of business modelling and
information systems development, on the higher levels (first, second and
upper level part of the third row) of the Zachman Framework, spanning all
six of the columns of the Zachman Framework (data, function, network,
people, time and motivation). Note that:
o

the first (that is, uppermost) row of the Zachman Framework is also
referred to as objectives/scope, ballpark view or contextual level (i.e.
the level where the context of the enterprise and its systems is
viewed/described);

o

the second row as the enterprise, business or owner’s view or
conceptual level (i.e. the level where the enterprise is viewed/described
at the conceptual level); and

o the third row as the system model or logical level (i.e. the level where
a system serving or intended to serve the enterprise is viewed at the
logical level).
•

the term conceptual design (of a KMSS for choosing IC assessment
methods) is used to refer to a model (of a KMSS for choosing IC
assessment methods), in an information systems context, on the upper
level part of the third row (system model/logical level) of the Zachman
Framework, considering all six columns of the Zachman framework but
explicitly focussing on the first two columns (data and function). The other
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four columns (network, people, time and motivation) should be considered
in more detail in lower-level (more detailed) analysis and design.

Note that the term conceptual design as employed in this research corresponds to the
upper level part of the third row of the Zachman Framework and not to the entire third
row. A detailed logical model as prescribed by the third row of the Zachman Framework is
beyond the scope of this research.

1.2.8 Knowledge management support system
As illustrated in Figure 1.3, this research refers to a management support
system that includes a mechanism for the management of knowledge, as a
knowledge management support system (KMSS).

KMSS
MSS (e.g. DSS, ES or some other
integrated system)
Mechanisms for the
management of knowledge,
e.g. knowledge repository of
KMS or knowledge-based
subsystem of DSS.

Figure 1.3 – Schematic representation of a KMSS
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The term management support system (MSS), as defined by Turban, Aronson
and Liang (2005:11-12), “refers to the application of any technology, either as
an independent tool or in combination with other information technologies, to
support management tasks in general and decision-making in particular”.
Such technologies include management information systems (MIS), executive
information systems (EIS), group support systems (GSS), decision support
systems (DSS), expert systems (ES), knowledge management systems
(KMS), neural networks, online analytical processing (OLAP) and data
warehousing.

Turban, Aronson and Liang (2005:110, 124, 127, 502, 556) emphasise the
difference between a knowledge-based management subsystem (KbMS) and
a KMS and between a knowledge base and knowledge repository:
•

A KbMS is the optional fourth component of DSS that contains an ES or
other intelligent system. A DSS containing a KbMS can also be called an
intelligent decision support system (IDSS), an ES, an active DSS or
knowledge-based decision support system or expert/intelligent system
integrated with a decision support system.

•

A KMS is typically implemented as a text-oriented DSS. Such a textoriented DSS supports decision-making by electronically keeping records
of textually represented information that could affect decision making.

•

A knowledge base forms part of an expert or other intelligent system and
contains the relevant knowledge for understanding, formulating and
solving problems. Its two basic elements are facts (about the problem
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situation and the theory of the problem area) and rules or heuristics for
directing the use of knowledge to solve specific problems in a specific
domain.
•

A knowledge repository, sometimes called the organisational knowledge
base, forms part of a KMS, and stores knowledge which is often textbased and has very different characteristics from a database or knowledge
base.

1.3 PROBLEM STATEMENT
Existing literature propagates a variety of methods, models, systems and
frameworks for assessment of IC, including the Skandia Navigator, IC Index,
Technology Broker’s IC Audit, Intangible Asset Monitor, Economic Value
Added (EVA), Human Resource Accounting (HRA), Balanced Scorecard
(BSC) Citation-Weighted Patents and more (Bontis 2001:44-57; Andriessen
2004b:283-375; Chen, Zhu and Xie 2004:195-199).

Unfortunately, awareness of and interest in the measurement of non-financial
performance and intangible assets (such as IC), far exceed their use in
practice (Best Practices, LLC, 1999, Bontis, 2001:41-43; Smith and McKeen,
2003:353; Green, 2005:189-191; Marr, 2005:469). Smith & McKeen
(2003:354) note that both practitioners and academics have conveyed
“frustration and dissatisfaction” with the capability of current methods to
assess intangibles such as IC.

According to Klein (1998:6) the IC of
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professionals (constituting the building blocks of the IC of organisations) is
typically measured by “rough indicators such as education and years on the
job”.

Van Buren (1999:72) notes that organisations have “only a vague

understanding of how much they invest in their IC, let alone what they receive
from those investments”. Almost a decade later Sullivan and McLean
(2007:36) refer to assessment of this kind as the “confusing task of measuring
intangible value”.

Experiences on the customisation (implementation/application) of methods
are not systematically organised and stored within organisations and
channelled into academic literature. In particular there are limited case-studies
on the challenges of the customisation process. Consequently:
•

there are no clear supportive guidelines on which methods are suitable in
which contexts. Selecting and customising an appropriate method or
combination of methods for assessment of IC in a particular context
appears to be a complex process entailing complex choices. Smith and
McKeen (2003:361) note that “no single metric would work in all
circumstances”, Sveiby (2007) that “no one method can fulfil all purposes”
and Andriessen (2004a:239) that the “array of problems that is being
addressed by many of the methods is so broad that is [sic] seems
questionable whether they can all be solved using one method”.

•

there are insufficient guidelines for customisation. Instructions – e.g. for
determining IC indicators: “look for good measures to monitor the levels of
… intangible resources” (Sánchez, Chaminade & Olea, 2000:319) or
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“identify the indicators that best reflect those key success factors”
(Andriessen, 2004b:313) – may sound straightforward, but do not provide
a clear indication of how such customisation should take place.
Customisation decisions include, e.g.:
o which indicators and measures to use (Klein, 1998:6; Sánchez,
Chaminade & Olea, 2000:316-317; Bontis, 2001:46-49; Castellanos,
Rodriquez & Rangelov, 2004:479-482; Chen, Zhu & Xie, 2004:203207);
o what weights to allocate (Bontis, 2001:49; Chen, Zhu & Xie, 2004:207209); and
o how to interpret, present and disclose results (Klein, 1998:6; Sánchez,
Chaminade & Olea, 2000:321; Housel & Bell, 2001:29-42; Mouritson,
Bukh & Marr, 2004:49-51).

Furthermore, the human mind has cognitive limits in processing and storing
information, limiting individuals’ problem solving capabilities when a wide
range of knowledge and diverse information is required (Newell & Simon,
1972:791-834; Simon & Associates, 1986). Knowledge about methods,
models, systems and frameworks for assessing IC is scattered across existing
literature, the operations and processes of organisations, various databases
and the minds of academics and practitioners. In decision-making situations,
rather than attempting to reinvent the wheel each time, there is a need to draw
upon past knowledge and expertise to solve reoccurring problems and
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problems similar to those solved before (Baria, 2005:250; Falk, 2005:81;
Turban, Aronson & Liang, 2005:22-23).

This research subsequently argues that, due to
•

the complexities involved in choosing (selecting and customising) an
appropriate method or combination of methods for assessment of IC;

•

the lack of guidelines on which methods are suitable in which contexts;
and

•

the cognitive limits in human problem solving,

systems or mechanisms are needed to manage (organise, store and retrieve)
the evolving body of knowledge concerning methods for assessment of IC and
the choosing of appropriate methods. The type of support system proposed in
this research is referred to as a KMSS (as introduced in Section 1.2.5).

Note that the sensibility and usefulness of a KMSS for choosing IC assessment methods is
dependent on judgement concerning the complexity of the process of choosing IC
assessment methods. In this research, the assumption is made that the complexity of the
decisions to be made in choosing an appropriate method for assessment of IC (given any
particular context) warrants the development of a KMSS, as defined earlier. This assumption
needs to be explored and tested as part of this research.

Core questions that arise are:
•

Does the complexity of the decisions involved in choosing IC assessment
methods warrant a KMSS (is such that it makes sense to develop a
KMSS)?

1-24

Chapter 1

•

Issues in selecting and customising methods for assessment of IC

Given that the complexities involved in choosing IC assessment methods
warrant a KMSS, what should the (conceptual) design of such a system
be?

Before the research question(s) can be formulated, these core questions need
some careful consideration. Such consideration results in the following new
questions:
•

Would it be feasible to produce a conceptual design of a KMSS for
choosing IC assessment methods without having some understanding of
the complexities involved in choosing IC assessment methods?

•

Would it be possible to determine whether the complexities involved in
choosing IC assessment methods warrant a KMSS before there is a
conceptual design available for such a KMSS?

•

Would it be possible to obtain an absolute and all-inclusive answer to such
a question in a research project such as the current research project?

•

Would it be necessary to obtain an absolute and all-inclusive answer to
such a question in order to justify that the development of a KMSS for
choosing IC assessment methods makes sense?

Considering these questions it is argued that:
•

In order to develop a KMSS for choosing IC assessment methods, some
understanding of the complexity of the decisions involved in choosing IC
assessment methods is required. It is essential to understand the problem
domain/space (Newell & Simon, 1972, 809; Evans, 1995:63; Mallach,
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2000:39-40; Preece, Rogers & Sharp, 2002:36) to be able to model an
appropriate solution.
•

In order to provide a sensible answer to a question such as whether the
complexities involved in choosing IC assessment methods warrant a
KMSS (in order to be able to sensibly judge whether a proposed solution is
appropriate for a particular problem domain) the following is required:
o a thorough understanding of the problem domain (complexities
involved in choosing IC assessment methods); as well as
o

clarity regarding the proposed solution (concept of a KMSS), e.g.
through studying a conceptual design or interacting with a prototype of
such a KMSS.

•

Similarly, should more than one individual be required to answer such
question, each of these individuals would be required to have a thorough
understanding of the problem domain (complexities involved) as well as
clarity regarding the proposed solution (concept of a KMSS).

•

Accordingly, should a representative sample of the total population of
individuals knowledgeable on IC or aspects thereof be required to answer
this question, such individuals would all be required to have a thorough
understanding of the problem domain as well as clarity regarding the
proposed KMSS.

•

Even if it would be possible to obtain a population list (in order to obtain a
representative sample) the scope of the project would by far exceed the
intended scope of the current research.
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It is therefore not deemed feasible to attempt to obtain an absolute and allinclusive (universally true) answer to such a question within the constraints
of the current research.

It is further argued that
•

It is not necessary to obtain an absolute and all-inclusive answer to the
question of whether the complexities involved in choosing IC assessment
methods warrant a KMSS to justify that the development of such a system
makes sense. It needs to be clarified, however, what it would mean, in the
context of this research, to state that the complexity of the decisions
involved in choosing IC assessment methods is such that it makes sense
to develop a KMSS.

•

For such a system to be potentially useful, it needs to be useful to some
relevant decision makers (individuals making decisions related to the
choosing of IC assessment methods) and not necessarily to all relevant
decision makers. (It is not necessary that all relevant decision makers
consider such system to be useful in order for such a system to be useful
to some relevant decision makers.)

In the context of this research it is therefore proposed that, if a substantial
portion of a suitable group of individuals knowledgeable on IC or aspects
thereof perceive the decisions involved in choosing IC assessment methods
as at least moderately complex (moderately or very complex) it is likely:
•

that there is a need for such a system; and
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that it makes sense to develop such a system – at least in a scientific
sense, but even also in a business sense; this is attended to below (refer
to Sub-Section 1.5.3).

Note that in this research the perceptions of such suitable group of individuals
(knowledgeable on IC or aspects thereof) are considered (and also referred to as) expert
opinions.

Consequently the central research question can be phrased as:

If a suitable group of individuals perceive the decisions
involved in choosing IC assessment methods as complex,
what should the conceptual design be of a KMSS for choosing
IC assessment methods?

In order to address this research question the subsidiary research questions,
as listed in Table 1.8, need to be attended to:
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Table 1.8 – Subsidiary research questions
Subsidiary research question
Code

Description

SRQ1

What methods are available for assessment of IC, how can they

Chapter

3

be classified and what factors determine appropriateness of
methods?

SRQ2

What are perceptions on the levels and types of complexities

4

involved in choosing IC assessment methods?

SRQ3

What are the contextual determinants of a KMSS for choosing

5

IC assessment methods?

SRQ4

What should the conceptual design of an appropriate KMSS for

6

choosing IC assessment methods be?

SRQ5

How can aspects of a KMSS for choosing IC assessment

7

methods be demonstrated?

1.4 RESEARCH OBJECTIVES
The aim of this research is to explore the concept of and develop a model,
referred to as a conceptual design, of a system for supporting the decision
making process about the choice of IC assessment methods (illustrated in
Figure 1.4). The type of support system proposed in this research, is referred
to as a KMSS (as introduced in Section 1.2.5). As explained in Section 1.2.4,
the term choosing (IC assessment methods) is employed to include both the
selection and the customisation of an appropriate method (or combination of
methods) for assessment of IC, given any particular context.
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More specifically, this research is intended to address the research question
and subsidiary research questions introduced in the previous section. The
scope of each of these subsidiary questions is such that a separate in-depth
study (with a narrow focus) for each could easily be justified. Due to the
interrelatedness of these subsidiary questions, however, and an insufficient
existing base of literature from which such interrelations and implications
thereof could be deduced, it is not considered advantageous (at this point) to
consider them independently.

Rather it is deemed necessary to consider

these subsidiary research questions in such a manner that insight gained from
exploring a particular subsidiary research question could complement the
efforts directed toward the other subsidiary research questions. Therefore, an
exploratory approach (with a wide focus) – as opposed to a formal approach –
is followed in addressing these research questions.

Cooper and Schindler (2006:139) distinguish between exploratory and formal
studies. They contrast these two studies by explaining:
•

that exploratory studies are typically loosely structured and aim to discover
or lay the groundwork for future research (e.g. by developing hypotheses
or research questions for subsequent research); and

•

that formal studies typically commence with a hypothesis or (definite)
research question, entail exact procedures and detailed specifications of
data sources and aim to test hypotheses or provide (precise) answers to
research questions.
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The following facets relating to the research question and subsidiary research
questions support the suitability of an exploratory approach:
•

The area to be examined is new and vague (Welman, Kruger & Mitchell,
2005:166; Cooper & Schindler, 2006:143).

•

There is a need for increased understanding (Babbie, 2008:98).

•

Challenges that may arise during the research process are not clear
(Cooper & Schindler, 2006:143).

•

The feasibility of a more extensive or follow-up study need to be
investigated or confirmed (Cooper & Schindler, 2006:143; Babbie,
2008:98).

•

Methods to be employed in subsequent studies need to be developed
(Babbie, 2008:98).

The resultant objectives of this exploratory study (corresponding to subsidiary
research questions SRQ1 to SRQ5 respectively, as introduced in the previous
section), also referred to as exploratory research, are as defined in Table 1.9.
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Table 1.9 – Research objectives
Objective
Chapter

Code

Focus

Description

O1

Existing

Review and report on methods available for

methods for

assessment

assessment of

classifications

IC

appropriateness of methods.

Complexity of

Gather perceptions of a suitable selection of

determination of

individuals knowledgeable on IC or aspects thereof

methods

regarding the levels and types of complexities

O2

of

intellectual
and

capital,

factors

3

their

determining

4

involved in choosing (selecting and customising)
IC assessment methods.

O3

Context of

Establish contextual determinants of a KMSS for

KMSS

choosing

(selecting

and

customising)

5

IC

assessment methods.

O4

Conceptual

Produce a conceptual design of an appropriate

design of KMSS

KMSS for choosing (selecting and customising) IC

6

assessment methods.

O5

Aspects of a

Develop

suitable KMSS

demonstrate selected aspects of a KMSS for
choosing

and

apply

(selecting

a

partial

and

prototype

customising)

to

7

IC

assessment methods.

Note that the prototype to be developed and applied (refer to Objective O5 of Table 1.9) is
referred to as a partial (limited-scale) prototype. Such a partial prototype is deemed sufficient
for the purpose for which it is employed, namely to demonstrate selected aspects of a
KMSS for choosing IC assessment methods. These aspects (with the motivation for their
selection) are outlined in Section 2.7 of Chapter 2 and discussed in Chapter 7.
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1.5 MOTIVATION FOR THE RESEARCH
1.5.1 The elusive links
Despite an overwhelming and ever-growing body of literature on knowledge
management (KM), IC and methods for assessment thereof, existing literature
repeatedly suggests that the selection and customisation of such methods are
perceived as challenging:

• Selection: Smith and McKeen, (2003:361) note that “no single metric
would work in all circumstances” and Andriessen (2004a:239) that the
“array of problems that is being addressed by many of the methods is so
broad that is [sic] seems questionable whether they can all be solved using
one method” – But HOW do we know which method(s) to use for a specific
organisation and purpose?

• Customisation: Instructions such as “look for good measures to monitor
the level of … intangible resources” (Sánchez, Chaminade & Olea,
2000:319) sound straightforward – But HOW do we actually go about
achieving it?

What appears to be lacking in the existing literature is the HOW-links:
•

How do we know which method(s) to use in a specific context?

•

How do we actually customise (apply/implement) the instructions
prescribed by such method(s)?
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1.5.2 Related research
Existing literature propagates a variety of methods for assessment of IC (Best
Practices, LLC, 1999, Bontis, 2001:44-57; Sveiby, 2002; Andriessen, 2004b:
283-375; Chen, Zhu & Xie, 2004:198-201; VMRC, 2006:52-53). (Refer to
Annexure A for a more inclusive list of methods.) Classification schemes
include those by Luthy (1998:3-8), Best Practices LLC (1999), Sveiby (2002),
Smith and McKeen (2003:357), Andriessen (2004a:232), Kannan and Aulbur
(2004:391-394), Williams as quoted by Green (2005:195) and VMRC
(2006:39, 52-73). These classification schemes could assist with determining
spheres of relevance of IC assessment methods. A selection of these
methods and classification schemes are discussed in more detail in Chapter
2.

A number of case studies are available (from e.g. journal articles and
conference proceedings) on the customisation (application/implementation) of
methods for assessment of IC, occasionally explaining how the method was
selected and/or whether or to what extent it was “successful”. The prototype
KMSS discussed in Chapter 7 will be used to explore possibilities arising from
the use of case studies as source of knowledge acquisition.

Some general guidelines are starting to evolve on the spheres of relevance
and/or strengths and weaknesses of methods, or categories of methods, e.g.:
•

The “why” by “how” matrix of Andriessen (2004a:232) categorises methods
according to motive (“why”) and approach (“how”);
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Sveiby’s (2002) four categories with advantages and disadvantages for
categories, give an indication of application areas of methods belonging to
these categories; and

•

The November 2006 report of the Value Measurement and Reporting
Collaborative (VMRC, 2006:41) proposes a set of nine selection criteria “to
relate the needs of the organisation for additional measurement
information with the characteristics of various approaches”.

These initiatives and their relevance to this research are discussed in more
detail in Chapter 2.

Electronic support for selection and customisation of appropriate methods for
assessment of IC (initiatives whose requirements/objectives appear to overlap
with - but not fulfil all of - the ones of the KMSS proposed in this research)
include:
•

Websites of researchers, practitioners and consultants from the IC
community;

•

“Toolkits” that assists with the customisation of selected IC assessment
methods; and

•

An experimental version of “An online Measurement Approach Selection
Tool” (VMRC, 2006:44-48).

Chapter 6 elaborates on these initiatives and overlapping functionality.
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1.5.3 Contribution and value of this research
The primary contribution of this research would be to produce a conceptual
design of a KMSS that can assist (given any particular context) in choosing an
appropriate IC assessment method. Such conceptual design is intended to
serve as basis for more detailed design and development of the proposed
KMSS for choosing IC assessment methods. Figure 1.4 illustrates the
positioning of the proposed KMSS in the process of choosing (selecting and
implementing) an IC assessment method.

Factors
influencing
selection and
customisation

Decision making
process about the
choice of IC
assessment
method(s)

KMSS

Requirement R5,
R6, R7

Choosing of
IC
assessment
method(s)

Implementation of
IC assessment
method(s)

Alignment of IC
Leverage of IC

Requirement R1,
R2, R3, R4

Figure 1.4 – Positioning of KMSS
Source: Adapted from Andriessen (2007)
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Choosing (selecting and customising) and implementing (put into operation) a
suitable IC assessment method (given any particular context), as indicated in
Figure 1.4, is intended to lead to improved alignment and leverage of IC.

Moreover, if such a system should exist, the system could assist in:
•

analysing experiences concerning the selection and customisation of
methods for assessment of IC in a comparable way; and

•

analysing, organising, and locating relevant existing academic literature on
methods for assessment of IC.

E.g.
•

The proposed KMSS could assist consultants/consultancies/in-house
consulting units:
o with the selection and customisation of IC assessment methods;
o in gaining experience in the selection and customisation of IC
assessment methods; and
o in analysing experiences (pertaining to the selection and customisation
of IC assessment methods) in a systematic way, facilitating learning
from previous experiences and re-use of such experience (knowledge)
gained in future projects.

•

The proposed KMSS could assist academics/researchers (Fried, 2006;
Andriessen, 2007):
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o by providing an analytical framework for investigating problems,
challenges, influencing factors and steps pertaining to the selection and
customisation of methods;
o with channelling practical experiences into academic literature; and
o with comparing different IC assessment cases in order to generalise
practical experiences.

Knowledge management support systems (KMSS), as proposed in this
research, are anticipated to assist with choosing (selection and customising)
of methods for assessment of IC through the following (hereafter referred to
as requirements of the KMSS):
•

providing support for all four phases of the decision making process
concerning selection and customisation (Requirement R1 of Figure 1.4);

•

assisting with the management of complexity of choice and compensating
for cognitive limitations of the human mind (Requirement R2 of Figure 1.4);

•

promoting synergism by combining the steps of different models for
assessment of IC (Requirement R3 of Figure 1.4); and

•

facilitating the organisation, storage and retrieval of relevant data, models
and knowledge (Requirement R4 of Figure 1.4).

Indirectly, by providing support to the process of selecting and customising
appropriate methods for assessment of Intellectual Capital (IC), organisations
should benefit through improvements in the following (hereafter referred to as
requirements of the choice of IC assessment method):
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the alignment of their IC with their organisational context, goals, objectives
and critical success factors and with the opportunities and threats posed
by their environments (Requirement R5 of Figure 1.4);

•

the leveraging of their IC as a sustainable source of competitive advantage
(Requirement R6 of Figure 1.4); and

•

their IC reporting (Requirement R7 of Figure 1.4).

A secondary contribution of this research would be to report on perceptions
(given any particular context) concerning:
•

the complexity of the decisions involved in choosing (selecting and
customising) an appropriate method for assessment of IC; and on

•

contextual factors influencing appropriateness of methods for assessment
of IC.

Note that, as illustrated in Figure 1.4, factors (influencing selection and customisation) affects
the decision making process about the choice of IC assessment method(s). Such factors
include contextual factors influencing appropriateness of IC assessment factors and factors
pertaining to the internal validity of assessment methods. In this research contextual factors
(also referred to as contextual dimensions) are employed as selection criteria. A subset of
such (contextual) factors are defined in Section 1.2.4 and discussed in Chapter 3 (refer to
Section 3.4). Perceptions concerning the importance of these factors in selecting IC
assessment methods are investigated in Chapter 4.

The requirements of the KMSS and of the choice of IC assessment method
are summarised in Table 1.10.
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Table 1.10 – Requirements of KMSS and of choice of IC assessment methods
Requirement
Category

Code

Description

Requirement

R1

Providing support for all four phases of the decision making
process concerning selection and customisation

of KMSS
R2

Assisting with the management of complexity of choice and
compensating for cognitive limitations of the human mind

R3

Promoting synergism by combining the steps of different
models for assessment of IC

R4

Facilitating the organisation, storage and retrieval of relevant
data, models and knowledge

Requirement

R5

Improvements in the alignment of organisations’ IC with their
organisational context, goals, objectives and critical success

of choice of

factors and with the opportunities and threats posed by their

IC
environments

assessment

R6

method

Improvements in the leveraging of organisations’ IC as a
sustainable source of competitive advantage

R7

Improvements in organisations’ IC reporting

A further contribution of this research would be to report on insights gained
while exploring contextual determinants of a KMSS for choosing IC
assessment methods, producing a conceptual design of a suitable KMSS, and
developing and applying a partial prototype of such a KMSS.
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In a business sense, a KMSS for choosing IC assessment methods is
envisioned to add value for consultants (or consultancies) assisting clients
with choosing (selecting and implementing) appropriate IC assessment
methods. Such value could be in the form of better (more effective) and/or
faster (more efficient) choices regarding IC assessment methods. More
effective and/or efficient choices could lead to improvements in reputation,
profit and growth for consultants or consultancies.

In a scientific sense, a KMSS for choosing IC assessment methods would add
value for academics (or researchers):
•

comparing different cases in order to generalise these practical
experiences; and

•

investigating the problems, challenges, influencing factors and steps
pertaining to the selection and customisation of methods. Such value could
be in the form of better (more effective) and/or faster (more efficient)
generation of research outputs.

The main value flowing from this research lies in:
•

the thinking behind the need for a KMSS for choosing IC assessment
methods;

•

in the justification for such a system; and

•

in providing a basis for lower-level (more detailed) design and
development of such a system.
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1.6 RESEARCH DESIGN AND METHODOLOGY
The design and methodology for this explorative research project incorporates
the following activities:

•

Literature review of methods for assessment of IC – Review literature
concerning existing methods for assessment of IC, focussing on IC
assessment methods, classification schemes for IC assessment methods,
factors influencing appropriateness of IC assessment methods and
potential for synergism through combining IC assessment methods.

•

Case study on perceptions concerning complexity of decisions –
Perform a case study to investigate perceptions on complexity of decisions
involved in selecting and customising an appropriate method for
assessment of IC (given any particular context) and on factors influencing
appropriateness of methods.

•

Establish contextual determinants of a KMSS – Derive contextual
determinants of the proposed KMSS, using Porter’s framework for industry
analysis to examine influences from the wider management consultancy
industry and the Zachman Framework for Enterprise Architecture to
systematically consider the characteristics of the individual consultancy
firm as it impacts on the business of assessing IC.
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Conceptual design of an appropriate KMSS – Produce conceptual
design of a KMSS for choosing IC assessment methods by iterating
through incremental cycles of modelling and evaluation. Modelling is
performed by scanning and analysing existing literature for potentially
suitable structures, comparing possible structures and combinations of
structures with the requirements of the proposed KMSS. Evaluation is
performed through personal reflection and sound-boarding against
knowledgeable academics and practicing experts.

•

Prototype for demonstrating aspects of a suitable KMSS – Develop
prototype to demonstrate and explore selected aspects of a suitable
KMSS.

The research design and methodology are discussed in more detail in the
next chapter.

1.7 STRUCTURE OF THE RESEARCH REPORT
The structure and chapter plan of this research report is outlined in Table
1.11.
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Table 1.11 – Research report structure
Section

Description

Chapter 1

Issues in selecting and customising methods for assessment of IC –
Introduction and overview of research project

Chapter 2

Dealing with the issues – an overview – Discussion of research design and
methodology.

Chapter 3

Existing methods for assessment of IC – Review of literature on existing
methods for assessment of IC.

Chapter 4

Complexity of determination of methods for assessment of IC –
Investigate perceptions on complexity of decisions involved in selecting and
customising IC assessment methods.

Chapter 5

Contextual determinants of KMSS – Establish contextual determinants of
KMSS for selecting and customising IC assessment methods.

Chapter 6

Conceptual design of an appropriate KMSS – Discuss the iterative
modelling and evaluation of the conceptual design of a knowledge KMSS for
selecting and customising IC assessment methods.

Chapter 7

Prototype for demonstrating aspects of a suitable KMSS – Report on
development and use of partial prototype.

Chapter 8

Summary, reflections and future research possibilities – Summarise and
reflect on research and recommend future research possibilities.

End

References

matter

Annexure
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ISSUES – AN OVERVIEW
“It is the tension between creativity and scepticism that has
produced the stunning and unexpected findings of science.” (Carl
Sagan quoted by Mostert & Bruins Slot, 2005:265)

2.1 INTRODUCTION
This chapter outlines the research design of this exploratory research project
and provides an overview of the design types and methodologies employed to
deal with the issues introduced in the previous chapter.
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2.2 ADDRESSING THE RESEARCH QUESTIONS
As explained in the previous chapter, the central question to be addressed in
this research is:

If a suitable group of individuals perceive the decisions
involved in choosing IC assessment methods as complex,
what should the conceptual design be of a KMSS for choosing
IC assessment methods?

In order to answer this research question, the subsidiary research questions
(as introduced in the previous section and illustrated in Figure 2.1) are
attended to.

An iterative, non-linear approach is followed in addressing the subsidiary
research questions, utilising insight gained from directing efforts towards a
particular research question to shape, complement, evaluate and refine other
subsidiary research questions.
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If a suitable group of individuals perceive the decisions involved in
choosing IC assessment methods as complex, what should the
conceptual design be of a KMSS for choosing IC assessment
methods?

SRQ1

What methods are available for assessment of IC,
how can they be classified and what factors
determine appropriateness of methods?

SRQ2

What are perceptions on the levels and types of
complexities involved in choosing IC assessment
methods?

SRQ3

What are the contextual determinants of a KMSS
for choosing IC assessment methods?

SRQ4

What should the conceptual design of an
appropriate KMSS for choosing IC assessment
methods be?

SRQ5

How can aspects of a KMSS for choosing IC
assessment methods be demonstrated?

Figure 2.1 – Research questions
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The main research design types (or strategies) to be employed in this
research are summarised in Table 2.1, outlining for each subsidiary research
question, its area of focus, research activity, design type(s) selected, and
main chapter where it is addressed.

Table 2.1 – Main research design types employed in study
Subsidiary

Objective

Activity

Design Type

Chapter

O1

Review literature on

Literature review

3

Case study

4

Derive contextual

Model-building,

5

determinants of KMSS

including e.g.

Construct conceptual

literature review

6

Demonstrate selected

Prototyping,

7

aspects of suitable KMSS

including e.g.

research
question
SRQ1

existing methods for
assessment of IC
SRQ2

O2

Perform case study on
perceptions concerning
complexity

SRQ3

SRQ4

O3

O4

design of KMSS
SRQ5

O5

content analysis

Qualitative research (also known as the anti-positivist approach) is an
interpretive approach to research that describes translates and makes sense

2-4

Chapter 2

Dealing with the issues – an overview

of the meaning of phenomena (Van Maanen, 1979:520; Welman, Kruger &
Mitchell, 2005:6-7; Cooper & Schindler, 2006:196-198).

Quantitative research (also known as the positivist approach) is an objective
approach to research aimed at obtaining exact measurement of phenomena
(Welman, Kruger & Mitchell, 2005:6-7; Cooper & Schindler, 2006:196-198).

The elements of this research project are predominantly qualitative, although
the case study addressing Subsidiary Research Question 2 (refer to Table
2.1), as well as the content analysis performed in addressing Subsidiary
Research

Question

5,

contains

some

quantitative

elements.

These

quantitative elements are intended to cast additional light on qualitative
arguments and not to provide exact quantitative measurements generalisable
to a larger population. The research design types (and accompanying
methodologies) to be employed in addressing the subsidiary research
questions are discussed in more detail in the sub-sections that follow.

2.3 LITERATURE REVIEW OF EXISTING METHODS
FOR ASSESSMENT OF IC
This sub-section elaborates on the design type and methodology to be
employed to address Subsidiary Research Question 1 (refer to Figure 2.2).
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What methods are available for assessment of IC, how can they
be classified and what factors determine appropriateness of
methods?

Figure 2.2 – Subsidiary Research Question 1 (SRQ1)

As indicated in Table 2.1, the design type selected for addressing SRQ1, is a
Literature Review (Cooper & Schindler, 2006:97, 165, 712; Mouton, 2001:179180; Welman & Kruger, 2001:32-44), utilising:
•

secondary sources (Welman, Kruger & Mitchell, 2005:149; Cooper &
Schindler, 2006:166; Weiers, 2008:104)

such

as journal articles,

textbooks and dictionaries; as well as
•

tertiary sources (Cooper & Schindler, 2006:167), such as online
catalogues and Internet search engines.

The literature review to be performed in this research is intended to facilitate
the answering of SRQ1 and to serve as theoretical grounding for the
answering of subsequent research questions. This literature review includes
scanning of existing literature and analysing and synthesising of relevant
sources to determine:
•

existing methods for assessment of IC;

•

classification schemes for such methods;

•

factors that influence the appropriateness of methods; and

•

potential for synergism.
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The results of this literature review are reported in Chapter 3.

2.4 CASE STUDY ON PERCEPTIONS CONCERNING
COMPLEXITY
This sub-section discusses the design type and methodology to be employed
to address Subsidiary Research Question 2 (refer to Figure 2.3).

What are perceptions on the levels and types of complexities
involved in choosing IC assessment methods?

Figure 2.3 – Subsidiary Research Question 2 (SRQ2)

In order to address SRQ2, the following questions are considered:
•

Whose perceptions are we interested in?

•

How could we define, identify and locate such individuals?

This research proposes that:

• Individuals knowledgeable on intellectual capital or aspects thereof are
considered suitable experts.

• Such experts may be identified as authors or co-authors of peer-reviewed
publications on IC or aspects thereof.
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• Such experts could be located through their involvement in recent
international conferences focussing on or containing streams on IC.

• Such experts could contribute to the location of additional suitable experts
(by providing contact details of such experts).

This research subsequently defines expert opinions as those provided by
authors and co-authors of papers on intellectual capital or aspects thereof
presented at international conferences focussing on or containing a stream on
intellectual capital and by suitable experts referred by other experts.

Note that the intention is to collect expert opinions on the complexity of the decisions involved
in the process of selecting and implementing appropriate methods for assessment of
intellectual capital and not to obtain generalisable quantitative measurements or to test a
hypothesis of any nature.

The case study design, the populations of interest and sampling (selection of
participants), data analysis and statistical techniques and criteria of
measurement quality are discussed in the following four sub-sections (2.4.1,
2.4.2, 2.4.3 and 2.4.4) respectively. The instrument design, the data collection
strategy and the results of the case study are reported on in Chapter 4.

2.4.1 Research design
In investigating perceptions of individuals (experts) knowledgeable on IC or
aspects thereof, certain choices need to be made:
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Should primary or secondary data be collected?

•

What should the research design be?
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The first choice to be discussed is whether primary or secondary data should
be collected. Primary data can be defined as original data collected by a
researcher for a particular study and secondary data as existing data or
information collected by other parties (Welman, Kruger & Mitchell, 2005:149;
(Cooper & Schindler, 2006:166; Weiers, 2008:104). Since there are limited
suitable secondary data sources available, primary data is collected to explore
SRQ2.

The second choice to be discussed concerns the research design or approach
to be followed. The discussion of this choice is ordered according to the eight
descriptors of research design (appropriate for collection of primary data)
proposed by Cooper & Schindler (2006:139-143). These eight descriptors are
depicted in Table 2.2 with the options chosen for addressing SRQ2
highlighted.

Other classification schemes for research design types include those by Mouton (2005:144180), Welman, Kruger & Mitchell (2005:78-101) and Babbie (2008:95-117). Note that all these
classification schemes use multiple dimensions (or descriptors) to classify research design
types.

2-9

Chapter 2

Dealing with the issues – an overview

Table 2.2 – Descriptors of research design
Source: Adapted from Cooper & Schindler (2006:139)
Descriptor
Code Description

Options

D1

“degree to which the research questions has been

•

exploratory study

crystallized”

•

formal study

“method of data collection”

•

monitoring

•

communication study

“power of the researcher to produce effects in the

•

experimental

variables under study”

•

ex post facto

“purpose of the study”

•

descriptive

•

causal

•

cross-sectional

•

longitudinal

•

case

•

statistical study

•

field setting

•

laboratory research

•

simulation

•

actual routine

•

modified routine

D2

D3

D4

D5

D6

D7

D8

“time dimension”

“topical scope—breadth and depth—of the study”

“research environment”

“The participants’ perception of research activity”

According to “degree to which the research question has been
crystallized” (D1 of Table 2.2), the research to be conducted in addressing
SRQ2 can be classified as an exploratory study. As explained in Section
1.4, an exploratory approach (with a wide focus) – as opposed to a formal
approach – is selected for this research in general (for addressing the five
subsidiary research questions outlined in Section 1.3 and the corresponding
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objectives listed in Section 1.4). The arguments proposed in Section 1.4 in
favour of an exploratory research approach, also apply to the answering of
Research Question 2 (SRQ2). Since the intention, as noted earlier in this
chapter, is to collect expert opinions and not to obtain generalisable
quantitative measurements or to test a hypothesis of any nature, an
exploratory research design is deemed appropriate for addressing SRQ2.

According to “method of data collection” (D2 of Table 2.2), the research to
be conducted in addressing SRQ2 can be classified as a communication
study. Approaches suitable for the collection of primary data include
communication and monitoring/observation (Cooper & Schindler, 2006:140141; 244-245). A communication approach is selected since:
•

fairly extensive information is required (possibly requiring follow-ups); and

•

the required information – “buried” within widely distributed individuals –
includes opinion information.

Communication approaches include self-administered questionnaire, phone
interview and personal interview (Cooper & schindler, 2006:140, 247). Taking
into account the wide geographical spread of potentially suitable respondents
and the nature of the questions that need to be posed, a self-administered
questionnaire (Olivier 2004:78-86; Cooper & Schindler 2006:253-259) is
chosen as communication approach. The self-administered questionnaire is
also referred to as the data collection instrument.
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This self-administered questionnaire is intended to investigate the perceptions
of consultants, practitioners and researchers on the complexity of such
decisions. More specifically, this questionnaire is intended to gather
perceptions (given any particular context) on:
•

complexity levels of decisions to be made in selecting a method for
assessment of IC;

•

complexity levels of decisions to be made in customising a method for
assessment of IC; and

•

factors influencing appropriateness of methods for assessment of IC.

The type of individuals (experts) whose perceptions (opinions) we are
interested in (authors or co-authors of peer-reviewed publications on IC or
aspects thereof, identifiable through involvement in international conferences)
are relatively scarce and widely distributed (according to geographical
location). Therefore it is decided that the self-administered questionnaire
should be distributed via e-mail – as opposed to fax or the use of a courier
service (Cooper & Schindler 2006:253) – since:
•

the logistics would be simpler and more manageable (e-mail addresses of
suitable candidates are more readily available than other contact details,
unsuccessful deliveries are easier to trace and resend of unsuccessful
deliveries are less demanding);

•

it is a more cost-effective option; and

•

responding should be more convenient (and less intrusive) for the
receivers of such questionnaires.
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According to “power of the researcher to produce effects in the variables
under study” (D3 of Table 2.2), the research to be conducted in addressing
SRQ2 can be classified as ex post facto. Whereas with an experiment “the
researcher attempts to control and/or manipulate the variables in the study,
with an ex post facto study, the researcher ideally has “no control over the
variables in the sense of being able to manipulate them” (Cooper & Schindler,
2006:141). Since the intention of this research (in addressing SRQ2) is to
collect perceptions (of experts) and not to influence them in any way, the ex
post facto option is selected for descriptor D3.

According to “purpose of study” (D4 of Table 2.2), the research to be
conducted in addressing SRQ2 can be classified as descriptive. Whereas
with a descriptive study (or description) the objective is to answer questions of
types “who”, “what”, “where”, “when” and “how much”, with a causal study (or
explanation), the emphasis is on determining and explaining relationships
among variables (Cooper & Schindler, 2006:141; Babbie, 2008:99). Since the
intention of the research to be conducted (in addressing SRQ2) is to
determine what perceptions are (on the levels and types of complexities
involved of choosing IC assessment methods) and not on determining and
explaining relationships between variables, the efforts involved in addressing
SRQ2 is categorised as descriptive (according to descriptor D4).

Note that although descriptive studies aim mainly at description, such studies often attempt
to examine “why” patterns exist and “what” such patterns may imply (Babbie, 2008:99).
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According to “time dimension” (D5 of Table 2.2), the research to be
conducted in addressing SRQ2 can be classified as cross-sectional.
Whereas a cross-sectional study is performed once (providing a snapshot
view) a longitudinal study track changes over time (Welman, Kruger &
Mitchell, 2005:95; Cooper & Schindler, 2006:14; Babbie, 2008:111-117). For
the purpose of the research to be conducted in addressing SRQ2, a snapshot
view of perceptions (regarding levels and types of complexities involved in
choosing IC assessment methods) is deemed sufficient. The intention is not to
track changes in perceptions.

According to “topical scope” (D6 of Table 2.2) the research to be conducted
in addressing SRQ2 can be classified as case or as a case study design
(refer to Table 2.1).

Cooper and Schindler (2006:142) assert that, where a statistical study
(Cooper & Schindler, 2006:139, 142, 718) is suitable for breadth, case studies
(Babbie & Mouton, 2001:280-283; Olivier, 2004:98-103; Cooper & Schindler,
2006:139, 142-143, 217-219, 706; Welman, Kruger & Mitchell, 2005:25-26;
193-194; 306-317; Babbie, 2008:326-328) are suitable for depth. According
to Cooper & Schindler (2006:718) a statistical study “attempts to capture a
population’s

characteristics

by

making

inferences

from

a

sample’s

characteristics”, includes hypothesis testing and is more comprehensive
(inclusive/wide-spread) than a case study. Yin (2003:37) explains that case
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study results are not generalisable to a larger population, but enhance
understanding of the sample examined.

A case study can be defined as an in-depth (intensive) investigation of a
limited number of (one or a few) subjects, also referred to as units of analysis
(Babbie & Mouton, 2001:280-281; Olivier, 2004:99; Cooper & Schindler,
2006:217; Welman, Kruger & Mitchell, 2005:193; 306-317; Babbie, 2008:326).
Mouton (2001:149) prescribes more specifically that the number of subjects of
a case study should not be more than 50. The subjects of a case study are
also referred to as units of analysis. Often the unit of analysis is only one
(Welman, Kruger & Mitchell, 2005:193).

Note that some authors (Salkind, 2000:193; Pellissier, 2007:21) define case study narrower,
prescribing exactly one unit of analysis. Other authors, like Yin (2003:19), distinguish between
single-case and multiple-case designs.

Similar to Cooper & Schindler’s comparison between a statistical study and a
case study, Olivier (2004:98) argues that that where a survey (Olivier,
2004:78-86; Cooper & Schindler, 2006:242-271; Welman, Kruger & Mitchell,
2005: 92-93; Babbie, 2008:268-309) aims to obtain “a little information about a
lot of members from some population” a case study (Olivier, 2004:98-104;
Babbie, 2008:326-328) aims to obtain “a lot of information about one (or a
few) members”.
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Descriptions/discussions of survey studies include that:
•

a large population is involved (Olivier, 2004:78; Babbie, 2008:270);

•

the result of a survey would be generalisable to a larger population
(Olivier, 2004:78; Welman, Kruger & Mitchell, 2005:100) as long as
“careful probability sampling provides a group of respondents whose
characteristics may be taken to reflect those of the larger population”
(Babbie, 2008:270);

•

their aim is to prove theories (Olivier, 2004:78); and

•

some survey designs, referred to as non-experimental hypothesis-testing,
aims to test hypotheses (Welman, Kruger & Mitchell, 2005:93), while
others, such as opinion surveys, also referred to as opinion polls do not
aim to test hypothesis (but provide an account of what people feel or
believe about something).

According to the above definitions and descriptions:
•

some survey designs (those that aim to test hypotheses) would qualify as
a statistical study according to the definition of a statistical study provided
earlier;

•

statistical studies (and survey studies), in contrast to case studies, aim to
generalise (statistical findings) to larger populations (and therefore require
representative samples);

•

statistical studies (and survey studies) typically aims to study a larger
population than case studies; and
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case studies aims to study subjects in more detail (with more depth) than
statistical studies (or surveys).

The case option (as opposed to the statistical study option, e.g. a survey) is
selected for descriptor D6, for the following reasons.
•

A case study approach allows for a more in-depth study of subjects than a
statistical study and therefore has the potential to provide richer insights
into the levels and types of complexities of the decisions involved in
choosing IC assessment methods.

•

Examination of responses to open-ended narrative questions could be
used to triangulate the quantitative analysis of close-ended questions and
thereby increase confidence in the findings of the case study part of this
research (addressing SRQ2). Examination of such responses could also
be employed to triangulate/evaluate the results of efforts directed towards
the other subsidiary research questions addressed as part of this research.

•

A statistical study (as defined earlier) is not deemed feasible within the
scope of this research. Such a statistical study would require
measurements pertaining to (responses from) a representative sample of
the total population of interest, which is not deemed feasible within the
constraints of this research and maybe not even within the scope of a
much larger research project. (Refer to Sub-Section 2.4.2 for a discussion
of the challenges involved in identifying and locating suitable subjects and
in the compilation of a population list for the total population of interest,
referred to as Population 1).
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As mentioned before, a case study focuses on one or more subjects/units of
analysis (Babbie & Mouton, 2001:281; Olivier, 2004:99; Cooper & Schindler,
2006:217; Welman, Kruger & Mitchell, 2005:193; Babbie, 2008:326). In the
research to be conducted in addressing SRQ2 all the respondents to the selfadministered questionnaire not excluded due to contradictions or omissions
(defined as Population 6 in Sub-Section 2.4.3) are included in the case study.
These respondents would be the units of analysis or subjects of the case
study.

Note that some authors (Babbie & Mouton, 2001:282; Olivier, 2004:99; Cooper & Schindler,
2006:142; Welman, Kruger & Mitchell, 2005:193) prescribe that multiple sources of data
should be used in case studies (e.g. multiple interviews, methods, observation occasions
and/or informants). Multiple sources of data “secure detail” (Cooper & Schindler, 2006:142)
and provide replication/triangulation to improve confidence in findings (Babbie & Mouton,
2001:282; Yin, 2003:14). Triangulation can be described as “the combining of several
qualitative methods or combining qualitative methods with quantitative methods” (Cooper &
Schindler, 2006:219). Authors like Welman, Kruger & Mitchell (2005:193-194) and Babbie
(2008:326-328) do not prescribe multiple sources of data for case studies, although Welman,
Kruger & Mitchell (2005:194) note that “triangulation is frequently used to discern … patterns”.
Refer to Welman, Kruger & Mitchell (2005:306-309) for two examples of case studies (of 84
and 20 subjects or units of analysis respectively) each using a single data source (instrument)
– in the form of a questionnaire – for data collection.

In the research to be conducted in addressing SRQ2 a single data source – in
the form of a (self-administered) questionnaire – is used for data collection.
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Some degree of triangulation is catered for in this design by including in the
self-administered questionnaire a variety of questions (including close-ended
and open-ended questions (Welman, Kruger & Mitchell, 2005:174-176)). The
close-ended questions are analysed mainly quantitatively and the open-ended
questions qualitatively. In some instances close-ended questions are used to
triangulate or to explain the findings from close-ended questions.

Note that case or case study is used as primary characteristic for describing the research
efforts conducted in addressing SRQ2.

According to “research environment” (D7 of Table 2.2), the research to be
conducted in addressing SRQ2 can be classified as field setting. Where
research takes place “under actual environmental conditions” the research
environment is referred to as field setting (Cooper & Schindler, 2006:142) and
the research study is referred to as field study (Welman, Kruger & Mitchell,
2005:86), as is the case with this research’s efforts towards addressing
SRQ2. Alternative research environments (not suitable for addressing SRQ2)
are laboratory conditions (situations) (Mouton, 2001:155-156; Welman, Kruger
& Mitchell, 2005:85-86; Cooper & Schindler, 2006:142; Babbie, 2008:259) and
simulation (Olivier, 2004:11; Mouton, 2005:163-164; Cooper & Schindler,
2006:142).

According to “The participants’ perceptions of research activity” (D8 of
Table 2.2), the research to be conducted in addressing SRQ2 is classified as
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modified routine. Cooper & Schindler (2006:142) assert that when
participants know that they are participants in a research study it could
change their actions or responses (“in subtle ways or more dramatically”) in
such a way as to influence the outcome of such research. In the context of
monitoring (or observational studies) Welman, Kruger & Mitchell (2005:173)
refer to this phenomenon (of participants acting in a different manner than
they usually do) as the observer effect. In a (more generic) qualitative field
research context Babbie (2008:317-319) refers to this phenomenon as
reactivity and in the context of “completing a test” (e.g. a questionnaire)
Welman, Kruger & Mitchell (2005:120) refers to it as measurement reactivity.
In the context of filling a self-administered questionnaire, such as the one
employed in the case study part of this research, this phenomenon could
manifest as respondents responding to a questionnaire in a way that does not
truly reflect their perceptions and by doing so prevent the research outcomes
from presenting a true reflection of their perceptions. It is argued that
“participants’ perceptions” influencing research outcomes could not be
completely eliminated and that to at least some extent modified routine would
be captured. Such capturing of modified routine could represent a threat to
validity (discussed in more detail in Section 6.4).

2.4.2 Populations of interest and sampling
As noted earlier, the current research needs to collect expert opinions on the
complexity of the decisions involved in selecting and customising IC
assessment methods.
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Stangor (2004:421) defines population as the entire group of people about
whom a researcher wants to learn. Figure 2.4 and Figure 2.5 illustrate some
relevant populations as described below:
•

Population 1: As proposed before, individuals who are knowledgeable on
IC or aspects thereof (referred to as Population 1 in Figure 2.4) are
considered suitable experts. Such individuals are contained by the outer
circle of Figure 2.4, representing the boundary of the least restrictive of
these relevant populations. In order to identify and locate specific
individuals who are knowledgeable on IC or aspects thereof, subsequent
populations are systematically defined increasingly narrower and more
restrictive (and represented by progressively smaller circles).

•

Population 2: In order to be able to identify such individuals a more
concrete – and restrictive – population definition such as individuals who
publish on IC or aspects thereof (referred to as Population 2 in Figure 2.4)
is required. These individuals are contained by the second-largest circle.

•

Population 3: Distinguishing between different options for publication (e.g.
journals vs. conference proceedings) an even more restrictive population
is defined as individuals who publish in conference proceedings on IC or
aspects thereof (referred to as Population 3 in Figure 2.4). These
individuals are contained by the third-largest circle. Note that it was
decided to use conference proceedings (as opposed to journals) to further
qualify this population due to the greater availability of e-mail addresses of
contributors to conferences than of contributors to journals.
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Population 4: The population contained by the fourth-largest circle
consists of individuals who publish in conference proceedings of selected
four conferences on IC or aspects thereof (referred to as Population 4 in
Figure 2.4). These individuals are located through their involvement in
these four conferences. In the first stage of the case study performed to
address SRQ2, questionnaires are e-mailed to all individual contained by
this population.

•

Population 5: The population contained by the inner-most circle consists
of individuals who publish in conference proceedings of selected four
conferences on IC or aspects thereof and who responded to the
questionnaires e-mailed to them (referred to as Population 5 in Figure 2.4).
Note that respondents contradicting themselves in the filling of the questionnaire or
leaving out questionnaire questions considered critical for processing of questionnaires
are excluded from Population 5.

•

Population 6: The population contained by the shaded area of Figure 2.5
(an extension of Figure 2.4) consists of individuals who responds to
questionnaires e-mailed to them during the first stage (census of
Population 4 / judgemental sampling of Population 1) as well as of
individuals who responded to questionnaires e-mailed to them as part of
the second stage (snowball sampling) of the case study.
Note that respondents contradicting themselves in the filling of the questionnaire or
leaving out questionnaire questions considered critical for processing of questionnaires
are excluded from Population 6.
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Individuals who are knowledgeable
on IC or aspects thereof

Individuals who publish on IC or
aspects thereof

Individuals who publish in
conference proceedings on IC or
aspects thereof
Individuals who
publish in conference proceedings
of selected four conferences on IC
or aspects thereof

Respondents to
questionnaire

5
4
3
2
1

Figure 2.4 – Some relevant populations

The remainder of this sub-section discusses various sampling strategies
available and proceed to explain the sampling strategies (strategies for
selection of participants) to be followed in the case study part of this research.

Probability sampling refers to a sampling approach where each member of
the population has a known non-zero probability of being selected (Cooper &
Schindler, 2006:414-422; Pellissier, 2007:32; Weiers, 2008:120). Probability
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sampling approaches include systematic sampling, stratified sampling, cluster
sampling and double sampling (Cooper & Schindler, 2006:414-422; Pellissier,
2007:32; Weiers, 2008:120).

In contrast to probability sampling, non-probability sampling refers to a
sampling approach where sample members are selected in a non-random
manner and each member of the population has an unknown probability of
being selected. (Salkind, 2000:87; Cooper & Schindler, 2006:422; Weiers,
2008:124-125)

Non-probability sampling approaches include convenience

sampling, purposive sampling and snowball sampling (Cooper & Schindler,
2006:422-426; Weiers, 2008:125-126).

Convenience sampling is an “unrestricted” approach to sampling with “no
controls to ensure precision (Cooper & Schindler, 2006:414-422)”. Sample
members are chosen based on convenience, availability and willingness to
participate (Pellissier 2007:32; Weiers: 2008:125).

Purposive sampling refers to sampling strategies aimed at obtaining a (nonprobability) sample conforming to certain criteria, e.g. in terms of
characteristics, experience, attitudes or perceptions (Cooper & Schindler,
2006:204, 424; Pellissier, 2007:32). Sample members are typically chosen
because they don’t conform to a typical population, such as the general public
(Weiers, 2008:126).
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Judgement sampling is a kind of purposive sampling (Cooper & Schindler,
2006:424) where:
•

researchers select sample members conforming to certain criteria (Cooper
& Schindler, 2006:424);

•

researchers select sample members based on the purpose of the research
(Babbie, 2008:204);

•

researchers select sample members based on knowledge of a relevant
population (Babbie, 2008:204);

•

researchers rely on their judgement to choose sample members in such as
way that the members could be considered representative of a relevant
population (Weiers, 2008:126); and/or

•

sample members are chosen “by the (sound) judgement of the researcher
in order to save time or cost” (Pellissier, 2007:32).

During the first stage of snowball sampling possible sample members are
discovered and may be selected through probability or non-probability
approaches to sampling. During the second stage the sample members
obtained during the first phase are utilised to refer the researcher to other
possible sample members (with similar characteristics) who in turn refer
others… Snowball sampling may be a suitable strategy where respondents
are difficult to locate (Cooper & Schindler, 2006:425; Babbie, 2008:205).

Probability sampling is considered superior to non-probability sampling in the
following respects:
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Probability sampling approaches are considered “statistically meaningful”
(Pellissier, 2007:32).

•

Probability sampling approaches are considered appropriate for use in
inferential statistics where statistics pertaining to a known sample are used
as estimates of unknown population parameters (Pellissier, 2007:32-33).

Despite the obvious advantages of probability sampling, non-probability
sampling is often considered a suitable choice. Oliver (2004:80) explains that
it is often not possible to obtain a non-probability (random) sample. If, for
example, members of the desired population is “spread over the world”,
distance and language would present problems. More reasons for choosing
non-probability sampling as opposed to probability sampling include (Cooper
& Schindler, 2006:423):
•

Non-probability sampling may satisfactorily meet the sampling objectives.

•

There may not be the desire or need to generalise to a larger population.

•

Human factors may violate the conditions necessary for true probability
sampling.

•

Probability sampling could be expensive in terms of cost and time.

•

The total population may not be available to be studied.

•

Individuals included in a sample intended to be a probability sample may
self-select themselves, e.g. by responding or not responding to a request
to fill a questionnaire.
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For the selected four conferences, a list of all conference and co-authors of
papers or cases dealing with IC or aspects thereof was compiled. Should
Population 4 be considered the population of the research, this list can be
viewed as the sampling frame for the research. A sampling frame is a
complete list of all members of the population from which a sample is
extracted (Babbie, 2008:221; Welman, Kruger & Mitchell, 2005:57; Cooper &
Schindler, 2006:411).

Should Population 4 be considered the population of the research, no
sampling strategy applies, as the entire sample frame (authors/co-authors
presenting at selected conference in related areas) is sent an invitation to
participate in the research. Therefore, based on the way that the population is
defined, the approach used could be classified as a census approach.
Depending on the response rate to be obtained (on the questionnaires to be
distributed), the resultant sample could also be viewed as a census of
narrower population (Population 5).

Note that, should Population 1 be considered the population, the individuals
contained by Circle 4 could be viewed as a non-probability (random) sample
obtained through judgement sampling.

As stated before (in addition to the strategy discussed above) additional
responses will be obtained by means of snowball sampling (Babbie,
2004:184; Cooper & Schindler, 2006:204, 425-426, 718; Welman & Kruger,
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2001:63). Snowball sampling will be employed in that respondents will be
asked to, optionally, provide contact details of other suitable candidates.
These candidates will also be requested, via e-mail, to fill a questionnaire. As
noted before, snowball sampling may be a suitable strategy where
respondents are difficult to locate (Cooper & Schindler, 2006:425; Babbie,
2008:205).

The target population of the case study (indicated by the shaded area of
Figure 2.5) includes all (Stage 1 and Stage 2) respondents to the
questionnaire. This narrow definition of the population is deemed necessary
due to the degree of expertise that is needed to answer the research question
and the relative difficulty in obtaining a sample frame (or population list) for
such experts. Furthermore, even if it were possible to obtain such a sample
frame, obtaining a non-probability sample would still be very difficult and
expensive, if not impossible, due to aspects such as distance, language and
individuals’ willingness to respond. It is noted that the ability to generalise the
results to a wider audience is limited due to the narrow definition of the
population, yet the results from this case study only serve as a step in the
wider research process.

Note that the target population (Population 6) could be viewed as a nonprobability sample of Population 1. Since a probability (random) sample of
Population 1 would not be obtained, it would not be possible to perform
(statistically) reliable generalisations to Population 1.
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Individuals who are knowledgeable
on IC or aspects thereof

Individuals who publish on IC or
aspects thereof

Individuals who publish in
conference proceedings on IC or
aspects thereof
Individuals who
publish in conference proceedings
of selected four conferences on IC
or aspects thereof

Respondents to
questionnaire
including
those
obtained
through
snowball
sampling

6

Figure 2.5 – Target population

2.4.3 Data analysis and statistical techniques
Data analysis can be categorised into two main streams: descriptive statistics
and inferential statistics (Salkind, 2000:149; Babbie & Mouton, 2001:458;
Cooper & Schindler, 2006:492).
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Descriptive statistics is used to describe the general characteristics
(description and/or summary) of a set of individual units of analysis (Olivier,
2004:87; Welman, Kruger & Mitchell, 2005:231; Salkind, 2000:150). It involves
the transformation of raw data into an easily understandable form. Descriptive
statistics include frequencies, means, standard deviations, correlations and
cross-tabulation (Welman,

Kruger & Mitchell, 2005:231-236; Salkind,

2000:150-159; 178).

Frequencies refer to the actual amount or percentage of responses to a
certain question (Salkind, 2000: 135; Welman and Kruger, 2001:208; Weiers
2008:16-19). These are presented in the current research by means of bar
charts or tables.

The arithmetic mean (also referred to as the arithmetic average) measuring
the central tendency (Salkind, 2000:151-152; Cooper & Schindler, 2006:565)
is used in the current research to reflect the average response of
respondents.

Standard deviation is a measure of the spread around the average (Rosnow &
Rosenthal, 1999:236; Cooper & Schindler, 2006:567).

Correlation refers to the relationship between two variables and correlation
coefficient to a numerical index of such relationship (Salkind, 2000:178;
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Olivier, 2004:94; Cooper & Schindler, 2006:563-564; Microbiologybytes,
2007).

In the current research the Spearman correlation (Salkind, 2000;178;
Cooper & Schindler, 2006:563-564; Microbiologybytes, 2007) is used to
explore possible correlations:
•

between pairs of importance ratings of complexity factors;

•

between respondents' years of experience as researcher and importance
ratings of complexity factors; and

•

between respondents' number of methods studied and importance ratings
of complexity factors.

Note that the Spearman correlation:
•

is the non-parametric version of the Pearson correlation (Cooper &
Schindler, 2006:560; Microbiologybytes, 2007); (Refer to Cooper &
Schindler (2006:502-504) for a comparison between parametric and nonparametric tests.)

•

is based on the ranking of two variables (Microbiologybytes, 2007);

•

is suitable for use with ordinal data (Cooper & Schindler, 2006:560-564) as
opposed to the Pearson correlation, which is suitable for interval and ratio
– and not for ordinal – data (Babbie, 2004:452);

•

(in contrast to the Pearson correlation) makes no assumption about the
distribution of values (Microbiologybytes, 2007).

2-31

Chapter 2

Dealing with the issues – an overview

In the context of correlation, cross tabulation (also referred to as a
contingency table) entails a table with rows and columns, with each cell of the
table representing the level of correlation between two variables (Welman,
Kruger & Mitchell, 2005:236). Cross tabulation is typically used to test
correlation between nominal data items (Olivier, 2004:95).

As these descriptions of a sample’s responses only aim to summarise and
present the results from a given sample, and not make inferences to other
groups or populations, the limitations that are associated with inferential
statistics (such as the need for probability sampling and normal distributions)
do not apply.

Inferential statistics is the area of statistics that extends the information
extracted from a sample to a wider population (Babbie & Mouton, 2001: 475;
Fife-Schaw, 2000:352; Salkind, 2000:166). The two major categories are (i)
estimation of population values and (ii) testing of statistical hypotheses
(Cooper & Schindler, 2006:492). To be able to make statistical inferences
(with a known probability of possible errors) from a sample to a wider
population of interest, such sample needs to be a probability (random) sample
of the population of interest (Cooper & Schindler, 2006:422; Welman, Kruger
& Mitchell, 2005:56, 236; Pellissier, 2007:10, 32). Since a probability sample
will not be obtained (in the case study part of this research) statistical
inferences (with a known probability of possible errors) can not be made to a
wider population.
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Note that the main focus in analysing the results obtained through the case study component
of this research is on the descriptive analysis. Any inferential statistics employed are for
exploratory purposes only and not intended for generalisation to a larger population.

2.4.4 Criteria of measurement quality
Validity and reliability are considered essential criteria of measurement quality
(Salkind, 2000:105; Welman, Kruger & Mitchell, 2005: 107, 145; Babbie,
2008:157, 163; Pellisier, 2008:12). Measurement quality is considered an
important aspect of research quality (Salkind, 2000:105).

Validity refers to the extent to which an instrument measures what it should
(Wiersma, 1991:312; Cooper & Schindler, 2006:318; Babbie, 2008:160;
Welman, Kruger & Mitchell, 2005:9; Pellisier, 2008:12). Refer to Sub-Section
6.4.1 of Chapter 6 for measures of validity.

Reliability signifies that when a phenomenon is measured under similar
conditions, it yields the same (or consistent) results (Babbie, 2008:157;
Welman, Kruger & Mitchell, 2005:9). Reliabilty thus reflects the accuracy and
precision of measurements (Cooper & Schindler, 2006:316). Refer to SubSection 6.4.2 of Chapter 6 for measures of reliability.

Note that a measure can be reliable without being valid, but cannot be valid without being
reliable (Cooper & Schindler, 2006:321; Pellissier, 2007:12). Further note that if a measure is
not valid, it probably does not matter whether it is reliable or not, since it is in any case not
measuring what it is intended to measure (Cooper & Schindler, 2006:321).
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Welman, Kruger & Mitchell (2005:9) assert that, although both quantitative
and qualitative researchers aim at reliable and valid results, quantitative
researchers tend to focus (more) on reliability and qualitative researchers
(more) on validity. Similary Pellissier (2007:12) observes that, generally, in
quantitative research reliability tends to be high and validity low, whereas in
qualitative research validity tends to be high and reliability low. Babbie
(2008:163) explains that the tension between reliability and validity imposes a
trade-off between these two criteria. This exploratory research is predominantly qualitative, as stated before, and by implication focuses to a
greater extent on validity than on reliability.

As stated before, the aim of the case study is to gather perceptions of
individuals knowledgeable on IC and aspects thereof on the levels and types
of complexities involved in choosing IC assessment methods and not to obtain
exact quantitative measurements generalisable to a larger population. It is
therefore not considered critical to this research to be able to statistically
prove reliability.

Measurement quality of the measurements (or assessments) performed in the
(case study) research to be conducted in addressing SRQ2 is discussed
further in Section 4.6.
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2.5 DERIVING CONTEXTUAL DETERMINANTS
This sub-section elaborates on the design type and methodology to be
employed to address Subsidiary Research Question 3 (refer to Figure 2.6).

What are the contextual determinants of a KMSS for choosing
IC assessment methods?

Figure 2.6 – Subsidiary Research Question 3 (SRQ3)

The design of a suitable system is dependent on the context in which such
system is expected to operate.

Note that the context(s) in which the proposed KMSS is expected to operate is not the same
as the context(s) (as discussed in Section 1.2.4 and illustrated in Table 1.7), for which IC
assessment is to be performed.

Developers and maintainers, as illustrated in Figure 2.7, could be
combinations of consultants, academics, practitioners, software developers,
knowledge engineers and multi-disciplinary specialists. Users (refer to Figure
2.7) could be consultants, managers, in-house specialists or work-groups. In
this research the term “consultancy” is used to refer to the collectivity of
developers, maintainers and users of such systems.
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Context

Maintainer
Developer

User
KMSS

Figure 2.7 – Context of KMSS

In order to answer SRQ3, this research explores the contextual determinants
for a KMSS to be developed, maintained and used by a consultancy to assist
clients in selecting and customising an appropriate method for assessment of
IC.

An alternative example of a context in which such a system could operate, would be a context
in which academics use it as an analytical framework to investigate the problems, challenges,
influencing factors and steps pertaining to the selection and customisation of methods (Fried,
2006; Andriessen, 2007). Detailed exploration of this type of context is beyond the scope of
this research.

2-36

Chapter 2

Dealing with the issues – an overview

As indicated in Table 2.1, the main design type selected for addressing SRQ3,
is model-building (Mouton, 2001:167-178; Olivier, 2004:45-50).

Deductive

reasoning (Mouton, 2001:117; Cooper & Schindler, 2006:31-35, 708) and
induction, also referred to as inductive generalisation (Mouton, 2001:117;
Cooper & Schindler, 2006:31-35, 711), will accompany the model-building
process. The model-building process will feed from and be supported by a
literature review (Mouton, 2001:179-180; Welman & Kruger, 2001:32-44;
Cooper & Schindler, 2006:97, 165, 71) of suitable frameworks and models
and their application in related contexts. The contextual determinants of the
proposed KMSS will be derived by employing:
•

Porter’s “five forces” framework for industry analysis (Ghemawat, 1999:2435), extended to include additional forces namely “complementors” and
“regulators”; and

•

the Zachman Framework for Enterprise Architecture (Zachman, 1997;
Sharp, 1999; Hay, 2000).

Porter’s (extended) framework will be used to examine influences from the
wider management consultancy industry (also referred to as the knowledge
industry (Kipping and Engwall, 2002:4-8)) on the individual consultancy in
order to understand the environment in which the proposed KMSS is expected
to act and particularly considering:
•

rivalry amongst existing firms;

•

threat of new entrants;

•

threat of substitute products or services;
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bargaining power of buyers;

•

bargaining power of suppliers;

•

complementors; and

•

regulators.
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Drawing upon the insights and conclusions derived from analysing the wider
management consultancy industry, the first row of the Zachman Framework
for Enterprise Architecture will be employed to systematically (cell-by-cell)
consider characteristics of the individual consultancy firm as it impacts on the
business of selecting and customising IC assessment methods. This process,
to be reported on in Chapter 5, is expected to culminate in a set of contextual
determinants. Such contextual determinants are intended to provide a context
for the conceptual modelling process (to be outlined in Section 2.6).

2.6 CONCEPTUAL DESIGN OF KMSS
This sub-section elaborates on the design type, methodology and instrument
to be employed to address Subsidiary Research Question 4 (refer to Figure
2.8).

What should the conceptual design be of an appropriate KMSS
for choosing IC assessment methods?
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Figure 2.8 – Subsidiary Research Question 4 (SRQ4)

As indicated in Table 2.1, the main design type selected for addressing SRQ4,
is model-building (Mouton, 2001:167-178; Olivier, 2004:45-50). Such model
building will be supplemented by elements of literature review (Mouton,
2001:179-180; Welman & Kruger, 2001:32-44; Cooper & Schindler, 2006:97,
165, 712). The characteristics of the business of assessing IC and of the
proposed KMSS will be considered according to the second and the upper
level part of the third row of the Zachman Framework respectively. The
conceptual design of an appropriate KMSS will be constructed by iterating
through incremental cycles of modelling (Cooper & Schindler, 2006:48-49),
and evaluation (Cooper & Schindler, 2006:73-75). Modelling will be performed
by scanning and analysing existing literature for potentially suitable structures,
comparing possible structures and combinations of structures with the
requirements of the proposed KMSS and iterative cycles of construction and
evaluation.

Within the evaluation component of each cycle of the modelling process:
•

Personal reflection will be performed by considering (systematically,
critically and iteratively) all aspects of models (intermediate and final)
resulting from the modelling component of the cycle.

•

Sound-boarding will be performed by testing (mostly informally) concepts
related to elements of models, as well as relationships between elements
of

models,

against

suitably

knowledgeable

individuals.

Suitably
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knowledgeable

individuals

are

defined,

for

this

purpose,

as

knowledgeable academics and practicing experts (e.g. consultants and
practitioners active in the field of IC assessment and/or KM). Such soundboarding is expected to uncover blind spots in own reasoning through
actual inputs received and by supporting personal reflection. Soundboarding is intended to take place through:
o questions and feedback by conference participants attending
sessions during which the researcher deliver papers;
o discussions with conferences participants between sessions;
and/or
o any

other

formal

and

informal

discussions

involving

knowledgeable academics and/or practicing experts.
•

Relevant existing literature will be considered (and reconsidered) in
support of the process of personal reflection.

The progression and outcomes of the development of the conceptual design
of the proposed KMSS are discussed in Chapter 6.

2.7 DEMONSTRATING ASPECTS OF SUITABLE KMSS
This sub-section elaborates on the design type, methodology and data
collection strategy employed to address Subsidiary Research Question 5
(refer to Figure 2.9).
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How can aspects of a KMSS for choosing IC assessment
methods be demonstrated?

Figure 2.9 – Subsidiary Research Question 5 (SRQ5)

As indicated in Table 2.1, the design types selected for addressing SRQ5, are
prototyping (Oz, 2002:599-603; Preece, Rogers & Sharp, 2002:240-249;
Olivier, 2004:51-54; Turban, Aronson and Liang, 2005:308, 327-329, 331-334,
637) and content analysis (Mouton, 2001:105, 165-167, 195-197; Welman,
Kruger & Mitchell:221).

Conceptual or abstract ideas (such as models) are not easy to concretise or
visualise. A prototype (defined as “a simplified program or system that serves
as a guide or example for the complete program or system”) could assist the
researcher in focussing his/her mind, by concentrating “on those aspects that
need to be studied” and neglecting other aspects. Such prototype could
further contribute to the research process by proving concepts, facilitating
experimentation (with aspects of a proposed system) and by revealing
lessons to be learned from its implementation (Olivier, 2004:51-53).
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As part of the current research, a partial (limited-scale) prototype will be
developed and utilised to demonstrate/explore selected aspects of a suitable
KMSS. More specifically, the prototype to be developed and used as part of
this research is intended to:
•

assist in clarifying the concept of a KMSS for choosing IC assessment
methods and consequently in focussing the mind of the researcher;

•

demonstrate types of functionality intended for systems of this kind;

•

cast additional light on aspects arising from the exploration of other
research questions (e.g. regarding potential sources of knowledge
acquisition and contextual factors possibly determining appropriateness of
IC assessment methods); and

•

provide inputs towards the efforts directed towards addressing the other
subsidiary research questions (e.g. iterative construction of conceptual
design).

Welman, Kruger & Mitchell (2005:221) describe content analysis as “the
quantitative analysis of qualitative data” entailing, for example, the counting of
frequencies (occurrences) of certain words, phrases or concepts. In this
research content analysis will be performed by manually counting and/or
extracting occurrences of words, phrases and concepts in/from selected case
studies. (Due to the limited scale of the intended content analysis, it is not
deemed necessary to perform computer-assisted content analysis.) As
explained later in this section, the content analysis to be performed in this
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research will be aimed at exploring the suitability of case studies as sources of
knowledge acquisition.

The aspects selected for demonstration/exploration (through prototyping and
content analysis) are shown in Table 2.3. In a broad sense, these aspects
were selected to jointly serve the purposes listed above.

Table 2.3 – Aspects selected for demonstration/exploration
Aspect
Code

Description

A1

Demonstrate the use of a KMSS to choose a suitable IC assessment method or
methods.

A2

Explore case studies and other academic literature as sources of knowledge
acquisition (using prototype KMSS as tool for content analysis).

A3

Discover facets of actual IC assessment scenarios (concentrating on factors
possibly determining appropriateness of IC assessment methods).

More specifically, these aspects (A1, A2 and A3) were selected to serve the
following purposes:
•

Aspect A1 (refer to Table 2.3) was selected to:
o focus the mind of the researcher; and
o so that the prototype could be used as vehicle/instrument to
communicate the concept of a KMSS to a potential audience.

•

In order to use the prototype, it needs to obtain data from some knowledge
sources or sources. It was decided to retrieve knowledge from (published)
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case studies and academic literature, since such case studies and other
academic literature (secondary data sources) already exists and is
available cost-effectively. Obtaining primary data for this purpose would
have been too time-consuming and expensive for the purpose of this
research. Aspect A2 (refer to Table 2.3) was originally considered in order
to capitalise on the capturing of case study data by using the prototype as
tool for content analysis to explore the suitability of such case studies as
sources of knowledge acquisition. The sensibility for (and the potential
value of) such exploration was substantiated while considering SRQ4 and
realising the critical importance of suitable sources of knowledge
acquisition for the success of the proposed KMSS. An indication of the
suitability of case studies for such knowledge acquisition could for example
be the extent to which they provide data/information/knowledge on
contextual factors (determining appropriateness of IC assessment
methods)

such

as

those

introduced

in

Chapter

1.

Such

data/information/knowledge is important, since it could potentially be used
to match existing solutions (retrieved from these case studies) to new
problems (contexts or assessment scenarios). Additional academic
literature

will

be

chosen

on

the

basis

of

providing

some

indication/categorisation of which kind of IC assessment methods could be
suitable to which kind of contexts, another crucial ingredient of the
proposed KMSS.
o Aspect A3 (refer to Table 2.3) was selected in order to increase
understanding of the problem domain. Such understanding should
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assist with the development of an appropriate model of the proposed
KMSS, as is the aim of this research. Such understanding should
further assist with lower-level (more detailed) design and development
of the proposed KMSS for choosing IC assessment methods.

The results of this prototyping and content analysis are reported in Chapter 7.

2.8 SUMMARY AND CONCLUSIONS
This chapter provides an overview of the research design types and
methodologies to be employed in this research to deal with the issues
identified in Chapter 1. Details of these endeavours, as well as the results
obtained, are discussed in more detail in the chapters to follow.
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CHAPTER 3: EXISTING METHODS

FOR ASSESSMENT OF
INTELLECTUAL CAPITAL

“A little knowledge that acts is worth more than much knowledge
that is idle.” (Kahlil Gibran quoted by Koupoulos & Frappaolo,
1990:40)

3.1 INTRODUCTION
This chapter deals with Subsidiary Research Question 1 (SRQ1), as revisited
in Figure 3.1.

SRQ1
What methods are available for assessment of IC, how can they
be classified and what factors determine appropriateness of
methods?

Figure 3.1 – Subsidiary Research Question 1 (SRQ1)

Existing literature on IC assessment methods are scanned, analysed and
synthesised to determine:
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•

existing methods for assessment IC;

•

classification schemes for IC assessment methods;

•

factors (or dimensions) portraying spheres of relevance of IC assessment
methods that, consequently, could influence decision involved in selecting
appropriate IC assessment methods (according to context), and

•

potential for synergism through combining IC assessment methods.

3.2 EXISTING METHODS
Existing literature propagates a variety of methods for assessment of IC (Best
Practices, LLC, 1999; Bontis, 2001:44-57; Sveiby, 2002; Andriessen,
2004b:283-375; Chen, Zhu and Xie, 2004:198-201; VMRC, 2006:52-53). The
following sub-sections describe a selection of these methods in more detail.
Methods were included on the basis of a high number of citations in prominent
literature reviews such as those by Bontis (2001:44-57), Andriessen
(2004b:283-375) and Sveiby (2002). Chen, Zhu and Xie’s “new IC
measurement model” (Chen, Zhu & Xie, 2004:201-211), on the other hand,
was included because of its perceived potential to add value to methods such
as the IC-Index and the Skandia Navigator. Refer to Annexure A for a more
inclusive list, containing 106 methods (or approaches) for assessment of IC.
Bontis (2001:44-57) could be consulted for an analysis focusing on
operations, strengths and weaknesses of methods such as the Skandia
Navigator, IC Index, Technology’s Broker IC Audit, Intangible Asset Monitor
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and EVA. Sveiby (2007) provides short descriptions as well as links to more
information for 34 IC assessment methods.

3.2.1 Market-to-Book Value
Market-to-Book Value (also called Market-to-Book Ratio) reflects the
difference between the market valuation and physical book value of a
company. Market valuation is calculated by multiplying a company's price per
share by the company's number of outstanding shares. Physical book value
refers to the company’s book value as reported in the company’s annual
reports and in the equity portion of its balance sheet. The underlying
assumption is that the difference between the market valuation and physical
book value can be ascribed to IC (Best Practices, LLC, 1999; Andriessen,
2004b:343; Sveiby, 2007).

3.2.2 Tobin’s q
Tobin’s q is the ratio between an asset’s market value and its replacement
cost, reflecting a company’s ability to generate profits from a unique item
compared to competitors’ ability to generate profit from that same item.
Tobin’s q was intended to predict whether capital investment would increase
or decrease. A Tobin’s q value of less than one indicates that an investment
in a similar asset would most likely not be profitable (Best Practices, LLC,
1999; Andriessen, 2004b:358-359; Sveiby, 2007).
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3.2.3 Return on Assets
Return on Assets (ROA), the most generic of the methods discussed in this
chapter, calculates return on assets by dividing the average pre-tax earnings
over a three to five year period by its tangible assets for the same period. A
higher than industry-average ROA for a company indicates an IC advantage
over the industry (Best Practices, LLC, 1999).

3.2.4 Technology Broker’s IC Audit
In employing the Technology Broker’s IC Audit of Anne Brooking, IC is split
into four components, namely market assets, human centred assets,
intellectual property assets, and infrastructure assets. The “diagnostic
process” commences by deriving an overall IC indicator from the answers to
20 questions posed to the target organisation. Each of the four components of
IC is then examined through “specific audit questionnaires” asking questions
pertaining to specific variables expected to relate to that component
(Brooking, 1996:50-57; Bontis, 2001:49-51).

The Technology Broker’s IC Audit offers three models to assist with
calculating the monetary value of the IC identified through the audit (Brooking,
1996:181; Bontis, 2001:51):
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the cost approach – based on the assessment of the replacement cost of
the asset;

•

the market approach – uses market comparables to assess value; and

•

the income approach – assesses the income-producing capability of an
asset (i.e., the net present value (NPV) of its net cash benefits).

3.2.5 Balanced Scorecard
Kaplan and Norton, as quoted by Bontis, Dragonetti, Jacobsen and Roos
(1999:8-9), and also by Chen, Zhu and Xie (2004:199), propose “a multidimensional measurement system” to guide managers in their policy making.
They refer to such a measurement system as a Balanced Scorecard (BSC)
approach to performance measurement. Chen, Zhu and Xie (2004:199)
explain that, even though Although Kaplan and Norton did not raise the notion
of IC when they initiated the BSC approach, it is a suitable approach for the
assessment of IC. Bontis et al. (1999:9) observe that the BSC approach
encourages organisations to measure not only financial, but also non-financial
factors – including the customer perspective groups, the internal business
process and the learning and growth perspective – and to combine measures
for all these factors in an integrated system.
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3.2.6 Human Resource Accounting
The objective of Human Resource Accounting (HRA) is to calculate the
monetary value of the people of an organisation (to the organisation) to
support managerial and financial decisions. Cost models include original cost,
replacement cost and opportunity cost models. Proposed human resource
value models include monetary models, such as calculating the value of future
wages, and non-monetary models that make use of indicators to measure
aspects of human resources (Sackmann, Flamholz & Bullen as quoted by
Andriessen (2004b:304-305) and Chen, Zhu and Xie (2004:198)).

3.2.7 Intangible Asset Monitor
Sveiby, as quoted by Bontis (2001:51-52), proposes “replacing the traditional
accounting framework with a new framework” containing a knowledge
perspective within which both financial measures (to measure visible equity)
and non-financial measures (to measure intangible assets) can jointly be used
to provide a comprehensive indication of financial success and of shareholder
value.

Sveiby splits intangible assets into external structure, internal structure and
individual competence. Sveiby, as quoted by Bontis (2001:52), identifies three
measurement indicators for each of these three intangible assets, namely
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growth and renewal (change), efficiency and stability. He recommends that
managers select one or two variables indicative of each indicator.

3.2.8 Intellectual Capital Index
The first step in deriving the Intellectual Capital Index (IC Index) is to identify
key success factors, taking into account the strategy, goals and direction of
the target company. The second step is to determine indicators to reflect level
of achievement for these key success factors. The third step is to group these
key success factors into focus areas (Andriessen, 2004b:310-315).

First generation practices for IC assessment provide information on "single
components of IC", whereas second generation practices strive to combine
individual indicators into a single index and to correlate fluctuations in IC with
changes in the market (Roos, Roos, Dragonetti & Edvinsson, 1997:79-80).

3.2.9 Skandia Navigator
Skandia is considered to be “the first large company to have made a truly
coherent effort at measuring knowledge assets” (Huseman & Goodman as
quoted by Bontis (2001:44). Skandia:
•

developed its first internal IC report in 1985;

•

in 1994 was the first company to supplement its traditional financial report
to shareholders with an accompanying IC addendum; and
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through its 1997 IC addendum, became the first company to use an ICIndex (as discussed in Section 3.2.8) that attempts to integrate the various
individual indicators into a single index (Roos et al. 1997:93; Bontis
2001:48).

The Skandia Navigator is composed of five focus areas (Edvinsson and
Malone, 1997:68):
•

financial focus (includes the balance sheet);

•

customer focus (distinct type of IC);

•

process focus (part of structural capital);

•

renewal and development focus (part of structural capital); and

•

human focus (distinct type of IC).

The shape of the navigator resembles a house, Skandia’s metaphor for the
organisation itself. The “roof” is the financial focus, which reflects “the past” of
the organisation – “a precise measure of where it was at a specific moment”.
The “walls” of the house, the customer focus and process focus, reflects “the
present”. The “foundation”, the renewal and development focus, looks at “the
future”. At the “centre” of the house lies “the only active force in the
organisation”, the human focus (Edvinsson and Malone, 1997:68).

According to Skandia’s model, IC is the sum of human capital and structural
capital. Human capital includes the combined knowledge, innovativeness, and
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abilities of employees as well as the company’s value, culture and philosophy.
Structural capital comprises of customer capital (relationships developed with
key customers) and organisational capital (organisational capability supporting
employees’

productivity,

including

hardware,

software,

database

organisational structure, patents, and trademarks) (Bontis, 2001:45; Chen,
Zhu & Xie, 2004:200).

The Skandia Navigator uses “up to” 91 new IC metrices and 73 traditional
metrices of Edvinsson and Malone’s model to measure IC and its derivatives
for the five focus areas (Edvinsson and Malone, 1997:147-160, Bontis
2001:46; Housel & Bell 2001:35-36).

3.2.10 Chen, Zhu and Xie’s model
Chen, Zhu and Xie developed a “New IC Measurement Model” based on
existing methods, such as HRA, EVA, BSC and Skandia navigator. This
model places a lot more emphasis on the interrelationships between
categories of IC than previous methods. The authors describe the importance
of their IC measurement model as "its capability of providing timely necessary
information for the manager of a company, which thus enables him/her to
modify their strategies of IC management according to the specific situation"
in order "to achieve long-term competitive excellence". Accordingly, their “New
IC Measurement Model” focuses on evaluating the indices and not on
calculating its economic value. It categorises IC into four elements, namely
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human capital, structural capital, innovation capital and customer capital.
Indicators (referred to as indices) are determined for each category and
summarised into a single index per category by calculating the weighted
means. Path analysis is used to determine correlations between various
categories of IC and the extent to which categories influence each other
(Chen, Zhu & Xie, 2004:201-211).

3.2.11 Citation-Weighted Patents
Traditional accounting methods allocate value to patents strictly according to
cost incurred in acquiring patents, without considering R&D costs, marketing
potential or possible legal implications (Bontis, 2001:56).

The first assumption of the Citation-Weighted Patents method is that patents
can be used as substitutes for practical IC measurement. The second
assumption is that the citation of a particular patent in other patent information
reflects an indication of the size of the technological “footprint” of the cited
patent. The Citation-Weighted Patent Index is constructed by combining both
assumptions, using the number of citations to weigh the number of patents of
a firm (Best Practices, LLC, 1999).

The results from this method could assist with decisions such as whether
intellectual property should be sold or written off (Bontis, 2001:56).
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3.3 CLASSIFICATION OF METHODS
Existing classification schemes for IC assessment methods include those by
Luthy (1998:3-8), Best Practices LLC (1999), Housel and Bell (2001:33);
Sveiby (2002), Smith and McKeen (2003:357), Kannan and Aulbur (2004:391394), Andriessen (2004a:232; 2004b:88) and Williams as quoted by Green
(2005:195). In the sub-sections that follow a few of these schemes are
discussed in more details.

3.3.1 Andriessen’s matrix
Andriessen (2004a:230) observes that the IC community has produced a
variety of IC assessment methods and has entered the consolidation phase.
His “why” by “how” matrix is intended to contribute to this consolidation
process by providing a framework to assist practitioners in choosing “the right
tool for the job”. As illustrated in Table 3.1, Andriessen’s matrix (Andriessen
2004a:232) categorises IC assessment methods according to motive (“why” –
elaborated on in section 3.4.6) and approach/method (“how” – as explained in
section 1.4.4).

Andriessen (2004a:240) expresses the need for a “more

complete and empirically grounded" version of his "why" by "how" matrix to
provide assistance with selection of IC assessment methods in practice.
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Table 3.1 – Classification of methods
Source: Adapted from Andriessen (2004a:232, 2004b:88)
“how”
Financial

Value

Value

valuation

measurement

assessment

•

•

Measurement

“why”
Improving

•

Economic
Value Added

Internal
•

TM

Market-to-Book

•

Balanced

IC

Scorecard

Benchmarking

IC Audit

System

•

Skandia
Navigator

•

Intangible

Management
Ratio

Improving

•

Tobin’s q

•

Economic
Value Added

External
•

Asset Monitor
•

IC Index

•

Skandia

TM

Market-to-Book

Navigator
•

Intangible

Reporting
Ratio

Statutory and

•

Tobin q

•

Calculated

Asset Monitor
•

IC Index

Intangible

Transactional

Value

Motives

•

Cost, market
and income
approaches
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3.3.2 Best Practices LLC
It was noted that the phrase “Intellectual Capital Index measures (Utilizing
Current Accounting Data)”, as used by Best Practices, LLC (1999),
corresponds with Andriessen’s financial valuation option, and that the phrase
“Integrated Systems for Measuring Intellectual Assets”, as used by Best
Practices, LLC (1999), corresponds with Andriessen’s remaining three
methods.

Table 3.2 classifies some existing methods according to the classifications of
Andriessen and Best Practices, LLC simultaneously. (Note that Human
Resource Accounting (HRA) belongs to more than one category.)
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Table 3.2 – Classifying existing methods
Source: Derived from Best Practices, LLC (1999), Andriessen (2004a:232,
2004b:88) and Chen, Zhu and Xie (2004:198-201)
Andriessen’s

Andriessen’s

“how”

“why”

Evaluation

Financial

•

Calculated Intangible Value

Intellectual

valuation

•

Economic Value AddedTM

Index

•

Human Resource Accounting

(Utilising

•

Intangibles Scoreboard

Accounting Data)

•

IValuing Factor

•

Market-to-Book Value

•

Options approach

•

Return on Assets

•

Sullivan’s work

•

Technology Factor

•

Tobins q

•

Value Added Intellectual Coefficient

Value

•

Balanced Scorecard

Integrated Systems for

measurement

•

Holistic Value Approach

Measuring Intellectual

•

Human Resource Accounting

Assets

•

Technology’s Broker’s IC Audit

•

Inclusive Value Methodology

Value

•

IC Benchmark system

assessment

•

IC Rating

Measurement

•

Citation-Weighted Patents

•

Human Resource Accounting

•

IC Index

•

Intangible Asset Monitor

•

Intangible Capital dynamic Value

•

IC Statement

•

Konrad Group

•

Skandia Navigator

•

Value Chain Scoreboard

•

Chen,

Measurement

Method

Best Practices, LLC’s
classification

Zhu

and

Xie’s

“New

Capital
measures

IC

Measurement Model”
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3.3.3 Sveiby’s four categories
Sveiby (2002) extended the work of Luthy and Williams to arrive at four
categories of measurement approaches, as summarised in Table 3.3 low.

Table 3.3 – Sveiby’s Approaches to measuring knowledge
Source: Derived from Sveiby (2002, 2007)
Approach

Description

Methods

Direct Intellectual

Derive an approximate monetary value

•

The Value Explorer™

Capital Methods

for intangible assets by identifying its

•

Intellectual Asset Valuation

(DIC)

different components. Once identified,

•

Total Value Creation, TVC™

•

Technology Broker

•

Inclusive Valuation Methodology

these

components

individually

or

as

are
an

valued,
aggregated

coefficient.

(IVM)
•

Accounting for the Future (AFTF)

•

Citation-Weighted Patents

•

Human

Resource

Costing

&

Accounting (HRCA)

Market
Capitalisation

Calculates the monetary value of an
organisation’s intangible assets as the
excess

Methods (MCM)

of

capitalisation

a

company's

over

its

market

stockholders’

•

Investor assigned market value
(IAMV™)

•

Market-to-Book Value

•

HR statement

•

The Invisible Balance Sheet

equity (also referred to as the difference
between market-value and book-value).
Return on Assets
Methods (ROA)

Calculates ROA for an organisation by
dividing the average pre-tax earnings of
the organisation by the average tangible

•

Knowledge Capital Earnings

•

Economic Value Added (EVA™)

•

Calculated Intangible Value (CIV)

•

Value Added Intellectual

assets of the organisation and compare
with organisation’s industry average to
calculate

the

difference.

A

Coefficient (VAIC™)
•

Tobin’s q

positive

difference indicates that the organisation
has an excess value of intangibles in
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Description

Methods

relation to the industry. The average
annual excess earning over the industry
is calculated by multiplying this positive
difference (excess) by the company's
average tangible assets for the period,
resulting in the average annual excess
earning over the industry. Dividing this
excess

earning

weighted

by

average

the
cost

company's
of

capital

(WACC), results in an estimate of the
current

value

of

the

organisation’s

intangibles.
Scorecard
Methods (SC)

•

National IC Index

•

Business IQ

•

MAGIC

•

Danish guidelines

composite index per category of IC

•

IC-dVAL™

and/or for all categories together may or

•

IC Rating™

may not be produced. SC methods are

•

Value Chain Scoreboard™

•

Meritum guidelines

•

Knowledge Audit Cycle

•

Value Creation Index (VCI)

•

IC-Index™

•

Holistic Accounts

•

Skandia Navigator™

•

Intangible Asset Monitor

•

Balanced Scorecard

The various components of IC are
identified and indicators generated and
reported in scorecards or as graphics. A

similar to DIC methods, except that
monetary estimates are not made.

There appears to be definite distinctions between Andriessen’s “why”
classification, Andriessen’s “how” classification and Sveiby’s “4 Approaches”
classification, e.g., as illustrated (for a sample of methods classified according
to Andriessen’s “why” classification as “IIM”) in Table 3.4:
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methods classified by Andriessen’s “why”, could belong to different
categories according to Andriessen’s “how” and also according to
Sveiby’s “4 Approaches”;

•

methods classified by Andriessen’s “how” as “FV” could, according to
Sveiby’s “4 Approaches”, belong to “ROA” or “MCM”; and

•

methods classified by Andriessen’s “how” as “VM” could, according to
Sveiby’s “4 Approaches”, belong to “SC” or “DIC.

For the small sample of methods illustrated in Table 3.4, similarities were
noted, e.g:
•

all the methods classified by Andriessen’s “how” as “M” belong, according
to Sveiby’s “4 Approaches”, to “SC”; and

•

all the methods classified by Andriessen’s “how” as “FV”, belong
according to Sveiby’s “4 Approaches”, to either “ROA” or “MCM”.

Before general conclusions on similarities and differences could be derived,
however, more methods would have to be considered.
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Table 3.4 – Comparing classification schemes by Andriessen and Sveiby
Source: Derived from Sveiby (2002) and Andriessen (2004a:232)
Andriessen's
“Why”
IIM

“How”
FV

Sveiby's

Method

“4 Approaches”
ROA

Economic Value Added

MCM

Market-to-Book Value
Tobin's q

M

SC

Skandia Navigator
Intangible Asset Monitor
IC Index

VM

Balanced Scorecard
DIC

IC Audit

IIM

=

Improving internal management

IER

=

Improving external reporting

ROA

=

Return on assets methods

MCM

=

Market capitalisation methods

SC

=

Scorecard methods

STM

=

Statutory and transactional motives

DIC

=

Direct Intellectual Capital methods

3.3.4 Kannan and Aulbur
Kannan and Aulbur (2004:392-394, 400) classify methods as financial,
perceptual, perceptual process and other measures as shown in Table 3.5.
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Table 3.5 – Kannan and Aulbur’s classification
Source: Derived from Kannan and Aulbur (2004:391-394, 400)
Measurement

Description

Method

Financial

Methods assessing financial

•

ROI

measures

contributions of IC assets.

•

EVA

•

Knowledge Capital Scorecard

•

Intangible Assets Monitor (IAM)

System

Perceptual

Methods assessing employees’

•

Needs analysis

measures

perceptions on current practises

•

Cultural analysis

and consequential benefits.

•

Commitment measures

Perceptual

Methods combining perceptual

•

Goal/question/metrics paradigm

Process Measure

measures with process measures.

•

Usability Statistics

•

Human Capital Knowledge Value
Addition

Other

Methods not belonging to

•

Systems performance measures

•

Skandia Navigator

•

Measures of social networks, e.g.

financial, perceptual or process

span of control and cognitive

categories.

load
•

Econometrics measures, e.g.
learning curves and diffusion
curves

•

Knowledge value potential
measures

Kannan and Aulbur (2004:392) present advantages and disadvantages for the
four categories and argue that there is a need to establish ”an integrated
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holistic framework for IC measurement” combining elements of perceptual,
process, financial and social impact of IC. A comprehensive comparison
between Kannan and Aulbur’s categories and the categories of other
classification schemes, would require an in-depth study of a large sample of
methods. Obvious similarities, however, appear to exist between Andriessen’s
“how” classification’s Financial evaluation and Kannan and Aulbur’s Financial
measures, and between Andriessen’s “how” classification’s Measurement and
Kannan and Aulbur’s Perceptual process measures.

The main difference between Kannan and Aulbur’s work, and the
classification schemes discussed in the previous sub-sections, is that Kannan
and Aulbur suggest combining methods from different categories to ensure
that all aspects are covered, whereas the other suggest or imply a choice
between categories, as well as within categories.

3.3.5 Smith and Mckeen
Smith and McKeen (2003:357) distinguish between two types of measures for
assessing IC, as reflected in Table 3.6.
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Table 3.6 – Types of IC measures
Derived from Smith and McKeen (2003:357)
Type of measure

Description

Measures the stock of IC/

Span from simple counts of what is available (e.g.

knowledge

number of professionals) to an assessment of the
monetary value of IC (e.g. market to book value ratio).

Measures effectiveness in

Assesses the processes by which IC is managed,

delivering value

including

increases

and

decreases

of

stock

and

corresponding impacts on performance.

This distinction parallels the distinction other authors (Cram & Shine, 2004;
Sullivan & McLean, 2007:36) make between value measurement and
performance measurement.

3.4 APPROPRIATENESS OF EXISTING METHODS
FOR ASSESSMENT OF IC
Existing literature propagates a variety of methods for assessment of IC,
some of which were listed in Tables 3.1 to 3.5 of the previous section. As
emphasised in Chapter 1, selecting an appropriate method or combination of
methods for assessment of IC in a particular context, is a complex process.

How can spheres of relevance of IC assessment methods be determined and
described? The classification of methods for (approaches to) assessment of
IC provides a valuable point of departure in the quest towards determining
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method

or

approach

to

use

and

how

to

customise

such

method/approach to suit a particular scenario. The appropriateness of
assessment methods – and of specific customisations of such methods – may
depend on factors or dimensions such as (an extension of the original list of
factors compiled by Pretorius and Coetzee (2005:473-474)):
•

Audience (Sveiby, 2002);

•

Business sector (Malhotra, 2003:12)

•

Goals and objectives of organisation (Harrison & Sullivan, 2000:36-37;
Smith & McKeen, 2003:362, 365);

•

Industry and line of business (Van Buren, 1999:76);

•

Level of assessment (Sánchez, Chaminade & Olea, 2000:320-321;
Smith and McKeen, 2003:356);

•

Purpose of or motivation for assessment (Andriessen, 2004a:231-232;
Housel & Bell, 2001:32; Sveiby, 2002);

•

Level of resources the organisation is willing to commit towards
assessment of IC (Harrison and Sullivan, 2000:42); and

•

Size of organisation (O'Sullivan, 2005:137).

The remainder of this section discusses these factors (also referred to as
contextual dimensions) in more detail.

Refer to Table 1.7 of Section 1.2.4, Chapter 1, for definitions of these factors.
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3.4.1 Audience
Sveiby (2002) confirms that no single method “can fulfil all purposes” and
proposes audience (together with purpose and situation) as factors to be
considered when selecting a method for measurement of intangible assets.
Audience, as employed in this report, refers to the intended users/consumers
of assessment results, e.g. internal stakeholders of an organisation such as
line managers, or executives or external stakeholders such as shareholders,
the government or environmental groups.

3.4.2 Business sector
There appears to be different alternatives for classifying business sectors
(also referred to as economic sectors (Malhotra, 2003:8)).

A first distinction could be between profit and non-profit organisations. Certain
methods for assessment of IC that may be appropriate for profit (making)
organisations, may not be so appropriate for non-profit organisations, e.g.
Malhotra (2003:12) suggests that the return on assets (ROA) method that may
be suitable for industry-benchmarking and illustration of financial value of IC,
may be less relevant to government and public sector organisations.

Malholtra (2003:8, 13) distinguishes between different “economic sectors”,
e.g. public sector and private sector. Reference is also made to individual
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firms, government, and educational and research institutions, without clearly
specifying whether these are separate sectors or sub-sectors of the private
and public sectors. In addition, other literature (Fletcher, Guthrie and Steane,
2003:505) refers to “the third sector” (e.g. The Red Cross).

Malholtra (2003:37) further distinguishes between agricultural, industrial and
knowledge-based economies.

Different audiences, e.g. from different countries, could ascribe different
connotations to terms (related to business sector), e.g. one distinction is
between:
•

public companies/firms (listed on a stock exchange, typically - but not
always - owned by many shareholders); and

•

private companies/firms (not listed on a stock exchange, typically - but not
always - owned by a few shareholders).

However, when classified according to categories, private sector (consisting of
non-government-owned companies), public sector (consisting of governmentowned companies), and third sector (consisting e.g. of "The Red Cross"
(Fletcher, Guthrie and Steane, 2003:505)), public companies and private
companies (as defined before) could correspond to the category private
sector.
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This research broadly classifies business sectors according to public sector
(non-profit, controlled by government), private sector (not controlled by
government, normally for profit, but could include charities) and third sector
(not for profit and not under control of (a single) government), recognising,
however, that boundaries are often not clear-cut.

3.4.3 Goals and objectives of organisation
Andriessen (2004a:240) notes that IC research focuses too much on solutions
and not enough on organisational problems and that not enough research has
been performed into the nature of the problems addressed by IC assessment
methods. He stresses the need for organisational diagnosis to determine the
suitability of methods to solve organisation-specific problems. Other authors
(Van Buren, 1999:75; Harrison and Sullivan, 2000:36-37; Sánchez,
Chaminade & Olea, 2000:319; Hanley and Malafsky, 2003:369-371)
triangulate the importance of analysing the target organisation in order to find
an IC assessment method that matches the organisation’s context and
focuses on those attributes that support the goals, objectives and critical
success factors of the organisation. Similarly, Smith and McKeen (2003:362)
argue that, in order to show benefits, a KM program should be linked to the
goals of the organisation.
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3.4.4 Industry and line of business
Van Buren (1999:73-75) argues that certain measures of IC might only be
“highly relevant” in certain industries or lines-of-business. He explains the
need for a “core” set of measures (common to most organisations), as well as
an “elective” set (applicable only to organisations in certain industries or lines
of business).

3.4.5 Level of assessment
Smith and McKeen (2003:356) note that measurement can take place at
different levels:
•

the “task” or “individual” level; and

•

the “organisation-wide” level.

Sánchez, Chaminade and Olea (2000:320-321) distinguish between the
following three levels (of applicability/relevance) of indicators:
•

general;

•

industry specific; and

•

firm specific.

Malhotra (2003:4, 22) distinguishes between:
•

firm level (knowledge assets); and

•

national (knowledge assets).
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When selecting an assessment method, it is important to understand its
level(s) of applicability.

3.4.6 Purpose of or motivation for assessment
Olian (1992:381) quotes Bill Hewlett, co-founder of Hewlett-Packard, as
saying, “You cannot manage what you cannot measure” and “what gets
measured gets done”. Housel and Bell (2001:32) clarifies this statement by
explaining that systems require feedback to stay on track and that the
management of knowledge is no exception. Stewart, as cited by Andriessen
(2004a:233), challenges this phrase by naming it “one of the oldest clichés in
management” and declaring that “it is either false or meaningless”: False
because companies have always managed unmeasured things (e.g. people,
morale and strategy) and meaningless because all things (e.g. people, morale
and strategy) are eventually reflected in someone’s financial statements.
Andriessen (2004a:233) expresses the need for a “more detailed problem
definition”. As illustrated in Table 3.7, he groups the motives of authors of IC
valuation and measurement into improving internal management, improving
external reporting and statutory and transactional motives.

3-27

Chapter 3

Existing methods for assessment of IC

Table 3.7 – Andriessen’s motives for valuing or measuring IC
Source: Directly quoted from Andriessen (2004a:232-236)
Group

Motive

“Improving internal

“What gets measured gets managed”

management”

“Improving the management of intangible resources”
“Creating resource-based strategies”
“Monitoring effects from actions”
“Translating business strategy into action”
“Weighing possible courses of action”
“Enhancing the management of the business as a whole”

“Improving external
reporting”

“Closing the value gap between book and market value”
“Improving information to stakeholders about the real value and future
performance of the enterprise”
“Reducing information as asymmetry”
“Increasing the ability to raise capital”
“Enhancing corporate reputation and affecting stock price”

“Transactional and
statutory motives”

“Transaction pricing and structuring for the sale,
purchase, or license of an intangible asset”
“Financing securitisation and collateralisation for
both cash flow-based financing and asset-based
financing”
“Taxation planning and compliance, with regard to
all sorts of possible deductions, tax compliance, and
estate planning”
“Bankruptcy and reorganisation, including the value
of the estate in bankruptcy and the assessment of the
impact of proposed reorganisation plans”
“Litigation support and dispute resolution, including
infringement of intellectual property rights and
breach of contract”
“Impairment testing of goodwill as required by FASB
statement no. 142 (Financial Accounting Standard
Board, 2001”
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Marr, Gray and Neely (2003:455) performed a “systematic review” of 707
conference papers in search of motives/reasons for assessing the IC of
organisations. They derived the following categories of motives:
•

formulation of strategy;

•

strategic assessment and execution;

•

strategic development, diversification and expansion;

•

designing mechanisms for linking employees’ compensation with their
performance (corresponds with a sub-set of Andriessen’s improving
internal management); and

•

communication to external shareholders (corresponds with Andriessen’s
improving external reporting).

According to Kannan and Aulbur (2004:390) a “key reason for measuring IC is
to recognize hidden assets and strategically develop them to achieve
organizational goals”. They identified several “benefits” of IC measurement as
can be seen in Table 3.8. From the context of Kannan and Aulbur’s discussion
it appears that these benefits could be viewed as reasons or motives.
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Table 3.8 – Kannan and Aulbur’s benefits of IC measurement
Source: Directly quoted from Kannan and Aulbur (2004:390)
Kannan and Aulbur’s Benefits of IC measurement
“Identification and mapping of intangible assets”
“Recognition of knowledge flow patterns within the organisation”
“Prioritisation of critical knowledge issues”
“Acceleration of learning patterns within the organisation”
“Best practice identification and diffusion across the firm, by presenting a strong business
case for the best practice”
“Constant monitoring of asset value and finding ways of increasing value”
“Increased understanding of how knowledge creates interrelationships”
“Understanding organisational social networks and identifying change agents”
“Increase in innovation”
“Increase collaborative activities and a knowledge sharing culture as a result of increased
awareness of the benefits of knowledge management”
“Increased employee self-perception of the organisation and increased motivation”
“Creates a performance-oriented culture”

Note that audience (as discussed in 3.4.1) appears to be related to purpose of
or motivation for assessment (as discussed in this sub-section), e.g., where
the purpose of assessment is to improve internal management, the audience
could (e.g.) be operational or line managers.
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3.4.7 Level of resources
Harrison and Sullivan (2000:42) indicate that, in order to manage IC,
organisations should consider the level of resources they are willing to entrust
to the management of their IC. As for most projects, the level of resources
approved will depend on the projected benefits in both quantitative (monetary)
and qualitative terms. Smith and McKeen (2003:359-361) cite attempts made
by various authors to value the KM function (e.g. Knight; Kotter and Heskett;
Van Buren). Turban, Aronson and Liang (2005:23) note that organisations
experience returns on investments on knowledge management systems
(KMS) as high as a 25 factor within one to two years.

3.4.8 Size of organisation
Employing size as distinguishing attribute, organisations are categorically
classified e.g. small, medium-size or large Dagmar Reclies (2001a), small to
medium or large (O'Sullivan, 2005:137), or in terms of number-of-people
employed,

number-of-customers,

turnover

and/or

assets.

O'Sullivan

(2005:137), in a study including 145 organisations of different sizes and
operating in different industries and from different graphical locations, found a
significant difference in the success rate for the use of KM technologies
between small to medium, and large organisations. Note, however, that,
although O'Sullivan (2005:139) concludes that, successful management of IC
in large organisations requires the use of different KM technologies than small
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to medium organisations, he does not explicitly state that organisational size
influences appropriateness of IC assessment methods.

3.4.9 VMRC’s selection criteria
Reporting on the initial stages of a project conducted more or less over the
same period of time than the initial stages of the research reported on in this
document, the VMRC (VMRC, 2006:5-6; Sullivan & McLean, 2007:36-38),
suggests, encouragingly similar to the arguments proposed in Chapter 1 of
this document, that:
•

assessment of intangibles is complex (Sullivan & McLean, 2007:36);

•

assessment of intangibles is confusing (Sullivan & McLean, 2007:36)

•

intangibles can have multiple valid values (Sullivan & McLean, 2007:36);

•

the value of intangibles depends on “the context in which that value will be
realised” (Sullivan & McLean, 2007:38);

•

IC assessment methods “have fundamentally different profiles” (VMRC
2006:5); and

•

an understanding of what (and under which circumstances) each
assessment method is optimised to assess, can improve the selection
process (VMRC, 2006:6).

Consequently, VMRC (2006:41) proposes nine “selection criteria” – as
reflected in the second column of Table 3.9, – that can be used to select the
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most appropriate one(s) from the wide variety of assessment methods
available. The third column of the table provides instances for these selection
criteria, as listed by the November 2006 report of the VMRC (2006:41-44).
These 9 selection criteria were derived from their Five Dimensions of
Measurement (VMRC, 2006:34):
•

“The purpose(s) addressed by the measurement approach”;

•

“The objects and properties being measured”;

•

“The perspective or reference point”;

•

“The timeframe(s)”; and

•

“The units of measure and scale, and applicable standards”.

Table 3.9 – VMRC’s selection criteria
Source: Directly quoted from VMRC (2006:41-44)
No

Selection criteria

Instances

1

“Detailed Objectives”

•

“Support internal investment or resource allocation
decisions”

•

“Measure financial performance”

•

“Measure organisation performance more broadly than
financial performance”

•

“Measure value in a transactional context, such as
acquisition or sale of assets”

•

“Measure enterprise value based on stock price as
determined by the capital markets”

•

“Support internal strategic decisions at the Board/executive
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Instances
level”
•

“Support internal management decisions at an operational
level”

2

•

“Report on performance to external stakeholders”

“Perspectives for

•

“The accounting perspective”

Value” “Measurement”

•

“The perspective of the organisation itself”

•

“The perspective of the overall market”

•

“The perspective of a specific potential buyer”

•

“The perspective of a shareholder or owner of the
organisation”

•

“The perspective of an internal stakeholder of an
organisation”

•

“The perspective of participants in the value
chains(s)/network(s) the organisation operates in”

3

•

“The perspective of the community or society as a whole”

“Reference points for

•

“Previous performance”

Performance

•

“Defined goals for the future”

Measurement”

•

“Performance of other internal organisational units (internal
benchmarking)”

•

“Performance of other external organisations or
organisational units (external benchmarking)”

•

“Best practices as defined (informally or formally) by a
community of practice”

•

“Standards or practices as defined in a proprietary
framework”
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Instances
•

“Requirements defined by one or more customers of the
organisation”

•

“Standards, guidance or specifications defined by an
authorative standards organisation”

4

5

“Timeframe”

“Units of Measure”

•

“Requirements defined by a regulatory or legislative body”

•

“Recent past”

•

“Present”

•

“Short-term future”

•

“Medium-term future”

•

“Long-term future”

•

“A set of various individual non-currency or current units or
metric”

•

“An overall non-currency index that integrates various noncurrency measures”

•

“An overall currency index that integrates various noncurrency or currency measures”

•

“Currency measures that are expressed principally as
historical (book) value”

•

“Currency measures that are expressed principally as
future values”

•

“Currency measures that are based on future values
discounted to present values”

6

“Measurement Scale /

•

Standards”

“Numerical or non-numerical measures indicating whether
performance or value achieves a defined threshold”

•

“Numerical or non-numerical measures that indicate
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whether performance or value is increasing or decreaing”
•

“Approximate numerical measures indicating whether
performance or vale of entities/assets are roughly
comparable”

•

“Reasonably precise quantitative measures or
performance or value, or changes in performance or value”

7

“Required confidence

•

level”

“The measures will be used in combination with multiple
other inputs to support operational day-to-day decisions”

•

“The measures will be used as a principal, but not the only,
input to strategic, resource allocation and personnel
decisions”

•

“The measures will be used as a primary basis to support
strategic decisions or material external transactions”

•

“The measures will be used as a primary basis to support
strategic decisions or material external transactions”

•

“The measures will be used as a primary basis for external
reporting to shareholders or stakeholders”

“The measures must be able to withstand adverse scrutiny in
the context of legal or regulatory proceedings”
8

“What is being

•

“Tangible asset(s) of the organisation”

measured (nominal

•

“Intangible asset(s) of the organisation”

measurement object)”

•

“Employees or associates of the organisation”

•

“An organisational sub-unit such as a division or
subsidiary”

•

“The organisation or enterprise as a whole”
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•

“The overall value chain(s) or value network(s) in which the
organisation participates”

9

“Underlying basis for

•

“Shares or securities issued by the organisation”

•

“Actual or historical financial transactions of the

measurement”

organisation”
•

“Projected or hypothetical financial transactions of the
organisation”

•

“Indicators, metrics or a framework of indicators relating to
the organisation, its operations or assets”

•

“A financial estimate that is derived from an underlying
framework of indicators or metrics”

•

“An overall index that is derived from an underlying
framework of indicators”

•

“Historical value streams in which the organisation
participates”

•

“Projected future value streams in which the organisation
may participate”

•

“Historical share transactions among capital market
participants”

•

“Projected future share transactions among capital market
participants”

•

“Characteristics of an organisation, its operations or assets
described in narrative terms”
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There is a (surprisingly) small overlap between the eight factors (influencing
appropriateness of methods) identified in this research and the nine selection
criteria proposed by VMRC (2006:41): Level of assessment (as discussed in
Section 3.4.5) corresponds to VMRC’s eighth factor, “What is being
measured”, and purpose of, or motivation for assessment (as discussed in
Section 3.4.6) corresponds to VMRC’s first factor, “Detailed Objectives”.

3.5 POTENTIAL FOR SYNERGISM
Analysing

various

existing

methods/approaches/models/strategies

for

assessing IC (Edvinsson and Malone, 1997:147-160; Best Practices, LLC,
1999; Sánchez, Chaminade & Olea, 2000:322-325; Bontis, 2001:44-57;
Sveiby,

2002;

Andriessen,

2004a:232;

Andriessen,

2004b:283-375;

Castellanos, Rodríguez & Ranguelov, 2004:483-485; Chen, Zhu and Xie,
2004:195-212), it was found that:
•

these methods consists of steps;

•

a certain step may appear in more than one method; and

•

similar categories of methods appear to have similar/overlapping steps,
even though the guidelines for executing these steps may differ.

On noticing the overlaps in steps between methods, these methods were reevaluated in search for possible synergisms that could be achieved by
combining/exchanging/adding steps from other methods.
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The resultant list includes the following:
•

the same data, e.g. goals and critical success factors of the
organisation, may be fed into more than one model;

•

steps described as part of one method, e.g. determining IC indicators
(Edvinsson and Malone, 1997:147-160, Sánchez, Chaminade & Olea,
2000:322-325; Andriessen, 2004b:312-313), could be useful in other
methods that, for example, also make use of indicators;

•

intermediate output, e.g. IC indicators, may be fed into more than one
method, e.g. the Skandia Navigator, the Caterpillar IC base and
Battery’s IC system (Roos et al. as quoted by Andriessen, 2004b:312);
and

•

intermediate output derived from a model such as the Skandia
Navigator (Edvinsson and Malone, 1997:147-160) could further be
explored by feeding it into another model, e.g. Chen, Zhu and Xie’s
“new IC measurement model” (Chen, Zhu & Xie, 2004:201-211), which
could, for example, be used to analyse the interrelationships between
categories of IC.

3.6 SUMMARY AND CONCLUSIONS
Existing literature proposes over a hundred methods for assessment of IC,
including Market-to-Book ratio, Tobin’s q, Return on Assets, Technology
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Broker’s IC Audit, BSC, HRA, Intangible Asset Monitor, IC-Index, Skandia
Navigator, Chen, Zhu and Xie’s model, as well as Citation-Weighted Patents.

Classification schemes for IC assessment methods include those by Luthy,
Best Practices LLC, Williams, Sveiby, Smith and McKeen, Kannan and
Aulbur; Andriessen and Housel and Bell. It is argued that such classification
schemes could serve as starting point for determining which method(s) could
be utilised in a particular context and how to customise such method to suit a
particular context. Perceptions of consultants, practitioners and researchers
on the levels of complexity involved in choosing (selecting and customising)
IC assessment methods, are investigated through a case study, employing a
self-administered questionnaire as communication approach. The results of
this case study are reported on in Chapter 4.

A list of eight contextual factors is proposed for describing spheres of
relevance of IC assessment methods. These factors could potentially be used
to select an appropriate IC assessment method to be used in a particular
assessment context. The list of factors is extended by selection criteria
derived by the VMRC initiative for a similar purpose. Perceptions of
consultants, practitioners and researchers on the importance of these factors
in choosing IC assessment methods, are investigated through a case study,
reported on in Chapter 4.
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Lastly, it is deduced that synergism could potentially be achieved by
combining steps from different methods.
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CHAPTER 4:

COMPLEXITY

OF DETERMINATION OF METHODS
FOR ASSESSMENT OF
INTELLECTUAL CAPITAL

“Furious activity is no substitute for understanding.” (H.H. Williams
quoted by Dalkir, 2005:47)

4.1 INTRODUCTION
This chapter deals with Subsidiary Research Question 2 (SRQ2), as shown in
Figure 4.1.

SRQ2
What are perceptions on the levels and types of complexities
involved in choosing IC assessment methods?

Figure 4.1 – Subsidiary Research Question 2 (SRQ2)
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Answering SRQ2 is intended to contribute towards:
•

assessing sensibility and potential usefulness of the concept of a
KMSS for choosing (selecting and customising) IC assessment
methods; and

•

understanding the levels and types of complexities involved in choosing
IC assessment methods.

This chapter reports on the results of a case study (employing a selfadministered questionnaire) to get an idea of the perceptions of consultants,
practitioners and researchers on the levels and types of complexities involved
in choosing IC assessment. Results are reported and reported on under the
headings:
•

Profile of respondents

•

Complexity of decisions involved in selecting appropriate methods

•

Complexity of decisions involved in customising a method

•

Factors determining appropriateness of methods

•

Measurement quality

Findings are provided in the form of a descriptive summary. Note that it is not
the intention to test a hypothesis of any nature. As noted in Chapter 2, any
inferential statistics employed are for exploratory purposes only and not
intended for generalisation to a larger population.
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The following two sub-sections report on the instrument and data collection
respectively.

4.1.1 Instrument
The instrument is intended to serve as a vehicle for collecting perceptions of
consultants, practitioners and researchers on the levels and types of
complexities involved in choosing IC assessment methods in order to be able
to make an informed judgement about whether such complexities warrant a
KMSS. It was argued in Chapter 1 (Section 1.3) that, if a substantial portion of
a suitable group of individuals knowledgeable on IC or aspects thereof
perceive the decisions involved in choosing IC assessment methods as at
least moderately complex (moderately or very complex) it is likely:
•

that there is a need for such a system; and

•

that it makes sense to develop such a system.

Note that the emphasis is on providing respondents with a medium to express and explain
their perceptions on such complexities and not on obtaining generalisable quantitative
measurements or statistically test any particular hypothesis.

A four-part questionnaire was designed:
•

Part A gather information regarding perceptions on the complexity of the
decisions involved in the selection and the customisation of an appropriate
method for assessment of IC, given any particular context. For both the
decisions involved in the selection and the decisions involved in the
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customisation of an appropriate method for assessment of IC, respondents
are asked to select one option per row in a matrix like the one illustrated in
Table 4.1. The matrix contains multiple rows to cater for the possibility that
respondents may not perceive such decisions to be equally complex in all
situations (contexts). Each row contains an option none of the options in
this row apply (recorded as none apply), for in case none of the options in
a row is considered suitable, e.g. the respondent feels that there is no
decision to be made.
•

Respondents are also asked whether they feel that, depending on the
context, there could be (in their opinion) differences in the complexity of
the decisions involved in selecting an appropriate method for assessment
of IC. Where the answer to the particular question is in the affirmative, they
are given the option to provide scenarios for which decisions, concerning
the selection of an appropriate method for assessment of IC, fall in the
more complex range of this spectrum and also to provide scenarios where
such decisions fall in the less complex range. Further space is provided to
(optionally) supply any additional comments.
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Table 4.1 – Matrix used in Part A of questionnaire
Complexity

A

B

C

D

E

not complex
at all

never

sometimes

often

always

none of the
options in this
row apply

sometimes

often

always

2

slightly
complex

never

none of the
options in this
row apply

never

sometimes

often

always

3

moderately
complex

none of the
options in this
row apply

never

sometimes

often

always

4

very
complex

none of the
options in this
row apply

1

•

Part B collects information regarding perceptions on the importance of
various factors in determining an appropriate method for assessment of IC,
given any particular context. Respondents are asked to select one option
per row in a matrix like the one illustrated in Table 4.2, indicating for each
factor its perceived level of complexity. Respondents are also requested
to, optionally, provide other factors, if any, that they consider important
enough to be added to the given list of factors. Further space is provided
to, optionally, supply any additional comments.
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Table 4.2 – Matrix used in Part B of questionnaire
Factor

A

B

C

D

Audience

not important at
all

slightly
important

moderately
important

very
important

Business
Sector

not important at
all

slightly
important

moderately
important

very
important

not important at
all

slightly
important

moderately
important

very
important

3

Goals and
objectives of
organization

not important at
all

slightly
important

moderately
important

very
important

4

Industry
and line of
business

not important at
all

slightly
important

moderately
important

very
important

5

Level
of
assessment

not important at
all

slightly
important

moderately
important

very
important

not important at
all

slightly
important

moderately
important

very
important

7

Purpose of
or motivation
for
assessment
Level
of
resources

not important at
all

slightly
important

moderately
important

very
important

8

Size
of
organization

•

Part C contains questions relating to the respondent profile, including

1

2

6

number of years of involvement in assessment of IC as consultant,
practitioner and/or researcher respectively, the methods they have
consulted on, used in practice and/or tested empirically, and the number of
different methods studied. This part furthermore asks respondents whether
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it would be acceptable to contact them for further details and whether they
could recommend other suitable candidates.

•

Part D provides space for additional comments.

As mentioned in Chapter 2, this questionnaire contains quantitative and
qualitative components. Given any particular context, the quantitative
components allow respondents to rate the complexity levels of the decisions
involved in selecting and customising methods for assessment of IC and the
factors influencing the appropriateness of methods for assessment of IC.
Qualitative components (open-ended questions) allow respondents to provide
narrative comments relevant to all aspects rated quantitatively.

4.1.2 Data collection
The conference proceedings and/or other conference documentation and
correspondence of four relatively recent international conferences were
scanned for authors of papers on IC, intangible assets, knowledge assets or
components thereof, e.g. human capital. For this purpose the following four
relatively recent international conferences were chosen:
•

The 6th European Conference on Knowledge Management, University of
Limerick, Ireland, 8-9 September 2005;

•

The 7th European Conference on Knowledge Management, Corvinus
University of Budapest, Hungary, 4-5 September 2006;
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The 3rd International Conference on Intellectual Capital, Knowledge
Management and Organisational Learning, Pontificia Universidad Católica
de Chile, Santiago, Chile, 19-20 October 2006; and

• The Intellectual Capital Congress 2007, the INHOLLAND University of
Professional Education, Haarlem, The Netherlands, 3-4 May 2007.

The 128 resulting authors were contacted via e-mail and requested to respond
to a questionnaire. Note that these 28 authors could be considered a nonprobability sample (attained through judgement sampling) sample of
Population 1 or as a sample frame of Population 4. (Refer to Section 2.4.2 for
definitions of these populations). In addition, snowball sampling was employed
in that respondents were asked to, optionally, provide contact details of other
suitable candidates. The snowball sampling component yielded another 14
candidates who were then also requested, via e-mail, to fill a questionnaire.

During the first two weeks 18 completed questionnaires were received and
another three during the next four weeks. Follow-up requests were made to
candidates who have not responded after six weeks.

A total of 142

questionnaires were distributed, harvesting 38 completed questionnaires over
a 3-month period, representing a response rate of 26.76%. Note that two of
the 38 completed questionnaires (5.26% of completed questionnaires) were
the result of snowball sampling.
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Completed questionnaires where scrutinised for possible irregularities, e.g.:
•

incomplete responses (mandatory elements of the questionnaire were
omitted);

•

unclear responses (optional narrative comments are vague or ambiguous;
and/or

•

contradictory responses (e.g. selecting combinations such as always very
complex coupled with often moderately complex in Sections 1 and/or 3 of
Part A of the questionnaire).

Where responses (considered critical for the processing of questionnaires)
were incomplete, where responses were unclear and where responses
appeared

contradictory,

respondents

were

requested

to

improve

completeness and clarity (provided that they have indicated their acceptability
to be contacted for further details). In Part B, Question 1, the option none of
the options in this row apply was not available on the questionnaire; where
respondents (one instance occurred) didn’t mark any option, but indicated in
the corresponding narrative section that none of the options is relevant, such
response was recorded as none apply. Where incomplete or contradictory
responses to questions considered critical for processing of questionnaires
(e.g. responses pertaining to the matrixes in Part A and Part B) could not be
resolved, questionnaires were removed from the sample, reducing the sample
size from 38 to 31. Where unclear statements (in optional comments) could
not be resolved satisfactorily, such statements (and not the whole
questionnaire) where excluded from the subsequent analysis. (Note that two
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of the 31 remaining questionnaires resulted from snowball sampling). These
31 questionnaires are the main data source of the case study and the
respondents to these questionnaires are the subjects of the case study.

It was explained in Chapter 2 that a probability (random) sample (of
Population 1) would not be obtained and that the results of the case study are
not used to test any hypothesis. Hence, findings are presented in the form of a
descriptive summary. This descriptive summary applies to the actual sample
obtained (the subjects of the case study).

The remainder of this chapter reports on:
•

Profile of respondents

•

Complexity of decisions involved in selecting appropriate methods

•

Complexity of decisions involved in customising a method

•

Factors determining appropriateness of methods

•

Measurement quality

4.2 PROFILE OF RESPONDENTS
The 31 respondents, whose responses were included in the analysis, include
consultants, practitioners and researchers actively involved in the IC field.
Although the entire group of respondents is viewed as knowledgeable on IC or
aspects thereof, some variation exists between the respondents, e.g. in terms
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of number of years experience and the number of methods studied. Data
collected on respondents themselves is intended:
•

to provide an indication of the expert status of respondents; and

•

to serve as background for interpretation of the other categories of
responses to the self-administered questionnaire.

In the sub-sections that follow the profile of the respondents is discussed
under the headings:
•

International region

•

Experience as consultant, practitioner and/or researcher

•

Number of methods studied

Note that any indication of statistical significance provided in this section is not intended for
generalisation to a larger population.

4.2.1 International region
The respondents' area of residence covers 22 countries from a variety of
international regions, of which Europe has the greatest representation. Figure
4.2 indicates the percentage of respondents from different regions.
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13%

6%
Europe
Asia
America

23%

58%

Australia

Figure 4.2 – Area of residence of respondents (n = 31)

4.2.2 Experience as consultant, practitioner and/or
researcher
Respondents were requested to classify themselves according to categories
consultant, practitioner and researcher. The percentage distribution in these
categories is provided in Figure 4.3. Respondents frequently classified
themselves into more than one of these categories and therefore the
percentages do not compute to 100.
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94%

100%
80%
60%

48%
32%

40%
20%
0%
Consultants

Practitioners

Researchers

Figure 4.3 – Self-classification of respondents (n = 31)

Nearly all respondents classified themselves as researchers (94%). As the
sample consists mostly of authors of papers on IC or aspects thereof
published in conference proceedings of International conferences, this figure
is consistent with expectations. Most classified themselves, in addition, as
consultants (48%) rather than practitioners (32%). Figure 4.4 indicates the
percentage distributions of combinations of the above classifications as
indicated by respondents.
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26%
45%

Consultant,
practitioner and
researcher
Consultant and
researcher
Practitioner only

6%

23%

Researcher only

Figure 4.4 – Clustering of classification of respondents (n = 31)

Figure 4.4 indicates that:
•

a large number of respondents (45%) classified themselves as researcher
only (and not as consultant and/or practitioner);

•

just more than a quarter of respondents (26%) classified themselves as
consultant, practitioner and researcher;

•

just less than a quarter of respondents (23%) classified themselves as
consultant and researcher; and

•

the minority of respondents (6%) classified themselves as practitioner
only.

Respondents were also requested to indicate how many years experience
they have in each of these areas. There responses are summarised in Table
4.3 depicting years of experience as consultant, practitioner and researcher
respectively as indicated by respondents who had classified themselves as
such. It needs to be noted that not all respondents who indicated that they are
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consultants, practitioners and/or researchers answered the question on the
number of years of experience that they have in these areas. (Two of the 15
respondents that classified themselves as consultants, one of the 10
respondents that classified themselves as practitioners and five of the 29
respondents that classified themselves as researchers did not answer this
question.) The base sizes of these questions (depicted in Table 4.3) are
therefore smaller than the actual number of people in each group. Note also
the smaller base size for consultants and practitioners than for researchers on
these questions. Interpretation should be done in light of these base sizes.

Table 4.3 – Number of years experience per category
Consultants

Practitioners

Researchers

N=

13

9

24

1

15%

11%

4%

2-5

31%

22%

46%

6-10

38%

33%

25%

11+

23%

33%

25%

Summing the totals of the last two rows (of Table 4.3) reveals that:
•

61% of (the 13) respondents that classified themselves as consultant
indicated six or more (at least six) years experience as consultant;

•

66% of (the 9) respondents that classified themselves as practitioner
indicated six or more years experience as practitioner; and
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50% of (the 24) respondents that classified themselves as researcher
indicated six or more years experience as researcher.

Note that the majority of respondents that classified themselves as consultants and/or as
practitioners accumulated at least six years of experience and that half of the respondents
that classified themselves as researchers accumulated at least six years of experience.

To determine if respondents with different levels of experience rate the
complexity factors differently, the Spearman rank correlation coefficients
technique was used to explore possible correlation between the number of
years experience and the rating of factors. The number of years experience
as a researcher was chosen since most respondent classify themselves as
researchers and have provided number of years experience. Table 4.4
indicates that overall there is little correlation between number of years as
researcher and the level of importance assigned to factors. The exception is
with regards to audience where a positive correlation (at the 0.05 level)
indicates that the more experienced researchers (researchers with more years
as researcher) amongst respondents rated this variable higher. It appears
that, for the researchers in the selected sample of respondents, subjects with
more years of experience than the others tend to rate audience more
important in selecting appropriate IC assessment methods, than subjects with
less years of experience as a researcher.
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Table 4.4 – Spearman correlation between the number of years as researcher
and the rating of importance factor (n = 24)
Factor Description

Correlation (r)

p-value

Audience

.419(*)

0.042

Business sector

0.050

0.818

Goals and objectives of organization

0.075

0.728

Industry and line of business

-0.003

0.989

Level of assessment

0.350

0.094

Purpose of assessment

0.148

0.489

Level of resources

0.165

0.441

Size of organization

0.265

0.210

As with the number of years experience in each field, respondents were
requested to indicate the number of methods consulted on, used in practice
and tested empirically. The resultant responses are summarised in Table 4.5.
Note that not all respondents who indicated that they are consultants,
practitioners and/or researchers answered the question on the number of
methods they have consulted on, the number of methods they have used in
practices and the number of methods they have tested empirically. (One of
the 15 respondents that classified themselves as consultants, one of the 10
respondents that classified themselves as practitioners and 3 of the 29
respondents that classified themselves as researchers did not answer this
question.) The base sizes of these questions (depicted in Table 4.3) are
therefore smaller than the actual number of people in each group. Note also
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the smaller base size for consultants and practitioners, than for researchers,
on these questions. Interpretation should be done in light of these base sizes.

Table 4.5 – Number of methods consulted on, used in practiced and tested
empirically
Consultants

Practitioners

Researchers

N=

14

9

26

1

7%

11%

8%

2-5

43%

22%

50%

6-10

21%

33%

4%

11+

29%

33%

38%

Summing the totals of the last two rows and of the last three rows (of Table
4.5) respectively reveals that:
•

50% of (the 14) respondents that classified themselves as consultant
indicated that they had consulted on six or more (at least six) methods and
93% that they had consulted on two or more (at least two) methods.

•

66% of (the 9) respondents that classified themselves as practitioner
indicated that they had used six or more methods in practice and 88% that
they has used at least two methods in practice.

•

42% of (the 26) respondents that classified themselves as researcher
indicated that they had empirically tested six or more methods and 92%
that they had empirically tested at least two methods.
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Note that half of the respondents that classified themselves as consultants indicated that they
had consulted on at least six methods. Further note that:

•

almost all respondents that classified themselves as consultants indicated that they had
consulted on at least two methods;

•

almost all respondents that classified themselves as practitioners indicated that they had
used at least two methods in practice; and

•

almost all respondents that classified themselves as researchers indicated that they had
empirically tested at least two methods.

4.2.3 Number of methods studied
Respondents were requested to indicate the number of IC assessment
methods they have studied (not to be confused with the number of methods
consulted on, used in practice and tested empirically discussed in the
previous sub-section). Figure 4.5 indicates that nearly all respondents have
studied at least two or more methods (94%) and that the majority (68%) have
studied six or more methods.

100%
80%
60%
40%
20%

32%

26%

19%

16%
6%

0%
One

2-5

6-10

11-20

20+

Figure 4.5 – Number of methods the respondents have studied (n = 31)
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Similar to exploring the correlation between of years experience as researcher
and the rating of factors, Spearman rank correlation coefficients technique
was employed to explore the correlation between the number of methods
studied and the rating of factors. The results of this correlation (depicted in
Table 4.6) show little difference (none at the 0.05 level) between respondents
indicating that they have studied more methods and respondents indicating
that they have studied less methods in terms of how they rated the factors
(determining appropriateness of IC assessment methods for use in a
particular context).

Table 4.6 – Spearman correlation between the number of methods studied
and the importance rating of factors (n = 26)
Factor Description

Correlation (r)

p-value

Audience

0.124

0.545

Business sector

0.121

0.558

Goals and objectives of organization

0.261

0.198

Industry and line of business

0.065

0.752

Level of assessment

-0.000

0.999

Purpose of assessment

0.129

0.530

Level of resources

-0.039

0.850

Size of organization

0.044

0.829
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4.3 COMPLEXITY OF DECISIONS INVOLVED IN
SELECTION OF APPROPRIATE METHODS
Responses to Part A, Section 1, of the questionnaire, pertaining to
perceptions on the complexity of decisions involved in the selection of
appropriate IC assessment methods (given any particular context) provide the
following results, as also graphically portrayed in Figure 4.6:

70%
60%
50%
40%
30%
20%
10%
0%

never/none apply
sometimes
often

very
complex

moderately
complex

slightly
complex

not
complex at
all

always

Figure 4.6 – Complexity of decisions involved in selection of appropriate
methods for assessment of IC

•

45% indicated that selection of appropriate methods, given any particular
context, is often very complex, followed by 26% indicating it is sometimes
very complex, 19% indicating that it is always very complex, and 10%
indicating that it is never very complex or that the description very complex
does not apply. Adding the percentages for always very complex and
often very complex, reveals that 65% (the majority of respondents)
perceives the decisions involved in selecting an appropriate method
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for assessment of IC (given any particular context) as often or always
very complex.

•

55% indicated that selection of appropriate methods, given any particular
context, is often moderately complex, followed by 29% indicating that it is
never moderately complex or that the description moderately complex
does not apply, 13% indicating that it is sometimes moderately complex
and 3% indicating that such selection is always moderately complex.

•

55% indicated that selection of appropriate methods, given any particular
context, is sometimes slightly complex, followed by 32% indicating that it is
never slightly complex or that the description slightly complex does not
apply, followed by 13% indicating that such selection is often slightly
complex.

•

65% indicated that the selection of appropriate methods, given any
particular context, is never not complex at all or that the description not
complex at all does not apply, followed by 19% indicating that such
selection is sometimes not complex at all, 10% indicating that such
selection is often not complex at all and the remaining 6% that such
selections are always not complex at all.

Please note that, due to percentages being rounded to the nearest integer, total percentages
may not always add up to 100%.
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As indicated above it was found that 65% (the majority of respondents)
perceives the decisions involved in selecting an appropriate method for
assessment of IC (given any particular context) as often or always very
complex. To explore whether the remaining 35% of respondents (who
perceived the decision involved in selecting an IC assessment methods as
sometimes or never very complex (or indicated that very complex does not
apply) categorised themselves substantially different from the majority that
perceived these decisions as often or always very complex, the
categorisations of this 35% of respondents were examined. It was found that
four of the 11 (36%) of this minority group categorised themselves as
consultants, practitioners and researchers, that two of the 11 (18%)
categorised themselves as consultants and researchers, that zero of the 11
(0%) categorised themselves as practitioners only and that five of the 11
(45%) categorised themselves as researchers only. It is interesting to note
that, for both the total sample (n=31) and the minority group (n=11), 45% of
respondents categorised themselves as researchers only and the remainder
of

respondents

categorised

themselves

differently

(as

consultant,

practitioner and researcher, as consultant and researcher or as
practitioner only). It does not appear that the minority group (that does not
perceive the decisions involved in selecting IC assessment methods as often
or always very complex) is substantially over-presented by a particular
categorisation.
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Examples of scenarios for which decisions involved in the selection of an
appropriate method for assessment fall in the more complex range of the
spectrum and also of scenarios for which such decisions fall in the less
complex range, as provided by respondents, are provided in Table 4.7.

Table 4.7 – Scenarios where decisions involved in selection of IC assessment
methods fall in the more complex range and in the less complex range of the
spectrum
Selection of IC assessment methods
No

S1

Scenarios falling in the

Scenario falling in the

more complex range

less complex range

Assessment is performed for the first time
with

limited

skills

and

There is an established model to follow.

knowledge

concerning IC.

S2

Assessing IC for large organisations with

Assessing IC for small to medium size

differing interests and goals in different

enterprises (SME’s) without knowledge

lines of business.

about IC approaches and without clarity
concerning goals, audience and desired
representation

of

results.

(In

such

scenario is does not matter much what
methods are selected, but the risk
remains that it may be the wrong one.)
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Selection of IC assessment methods
No

Scenarios falling in the

Scenario falling in the

more complex range

less complex range

Assisting

S3

a

company

working

from

Assessing an IP and know-how portfolio.

baseline zero (knowing very little about
knowledge assets) intending to clone a
successful business and place it offshore
in collaboration with an overseas partner.

S4

S5

Goals/motivation of the (assessment)

Goals/motivation of the (assessment)

project is not clearly defined.

project is clearly defined.

Context of assessment is not clearly

Context of assessment is clearly defined.

defined (e.g., its purpose, the objects to
be assessed, who the beholder will be,
the time frame to be considered and the
standards against which the assessment
will be measured).

S6

A

sophisticated

management

system

(other than an IC management system)
already

exists

(e.g.

good

No competent competing systems are in
place.

quality

management system) competing (with the
system

for

IC

management

to

be

implemented) for management’s time.

S7

A range of stakeholders are involved (e.g.

The user does not require detail or the

including security analysts in the financial

results are to be presented in a form that

markets who need to analyse human

favours a particular methodology.

capital for investment purposes).
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Selection of IC assessment methods
No

S8

S9

Scenarios falling in the

Scenario falling in the

more complex range

less complex range

Restrictions apply; it is a new field or a

There

is

time,

money

and

people

new question to be addressed.

available (making it is easier to select).

No problem diagnosis has been made.

A problem diagnosis has been made.

S10 Top management is not convinced of the Top manage is convinced of the need for
need for assessment of IC.

assessment of IC.

S11 Some of the prerequisites in Andriessen The
(2004b:379) Appendix B are not present.

prerequisites

proposed

by

Andriessen (2004b:379) Appendix B are
present.

S12 The project leader does not have enough An experienced knowledgeable project
knowledge and experience.

leader is available to lead the assessment
project.

S13 Assessing IC in emergent markets (more Assessing IC in mature markets (less
complex markets, a large number of

complex markets, smaller number of

variables).

variables).

S14 Assessing IC of developed countries.

Assessing IC of developing country (most
IC

literature

focuses

on

developed

countries).

S15 Product development (more complex, as Measurement of human capital (less
it is future oriented, uncertain and highly

complex as there are many indicators

complex).

available, e.g. education level, network
analysis).
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Selection of IC assessment methods
No

Scenarios falling in the

Scenario falling in the

more complex range

less complex range

S16 Generation of concepts in Latin-American Generation of concepts in English
languages, e.g. Spanish (it is possible to

(concepts are constructed linearly).

construct recursively in the narrative;
wrong choice of word may be fatal).

S17 When the context of the assessment is When the dimensions of the context are
not clearly defined (e.g., its purpose, what

clearly defined, then the selection of the

the objects to be assessed, who is the

method(s)

beholder to be, what is the time frame the

forward.

becomes

quite

straight

assessment will consider, and what are
the

standards

assessment

will

against
be

which

measured),

the
the

decisions are likely to be more complex.

S18 The requirements of a variety of different An organisation has a single objective,
kinds of stakeholders have to be met.

i.e. STM = Statutory and transactional
motives.

In addition to providing the scenarios listed in Table 4.8, respondents explain
that the complexity of decisions involved in selection depends on:
•

internal factors: dimension, history, maturity of organisation;

•

external factors: complexity of market (a large number of variables),
product life cycle (e.g. manufacturing vs. service business), technology
involved, intensity of knowledge;
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sophistication of recipients of results, time available to participate, costs,
resources available (e.g. large companies tend to have more resources
availability than SME’s and would consequently be more suitable for indepth analysis); and

•

to a great extent on the decision maker him- or herself.

Respondents indicating that decisions involved in selecting IC assessment
methods are always very complex, explain that:
•

The first (often neglected) issue is to pin-point the actual problem to be
solved by the assessment (system).

•

Formulas to assess (measure and value) intangible assets are always
complex.

•

Since standard and consistent elements do not exist at the primary or
operational level, the most complex component (of the assessment
process) is to define intangible assets to be assessed. Assessment
scenarios are distinguished (not so much by context, but) by the
conceptual view of intangibles to be assessed derived from the capturing
of operational element.

Respondents indicating that decisions involved in selecting IC assessment is
of limited complexity, present arguments (similar to each other) such as:
•

A limited number of methods have been validated in practise. To establish
whether a method is worthy of being used in practice, it needs to be asked:
o How many companies are using it?
4-28

Chapter 4

Complexity of determination of methods for assessment of IC

o How

many

companies

have

changed

their

behaviour

as

a

consequence of using such methods for assessment of IC?
•

The choice of methodology rarely presents any difficulty at all. Since the
capabilities of most existing methods are limited, when faced with real
situations,

the

actual

options

available

are

very

limited.

While

methodologies can appear to work when devised, the only test that counts
is:
o Can they be used?; and
o Can they deliver useful (to a CEO) results in practice? (In this context,
“useful” results are defined as results that are detailed, reproducible,
free from bias and actionable).
Furthermore, caution is expressed, to keep in mind that based on these
assessments of IC, real users will be making decisions on behalf of their
organisations and that consequences of acting on inferior results can be
severe.

Respondents indicating that decisions involved in selecting IC assessment
methods are never very complex explain, e.g., that:
•

Selection of an appropriate method is never a problem, because the same
method is always used.

Other insights gained regarding decisions involved in the selection of IC
assessment methods include:
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Many factors have to be considered before tying the assessment process
to a specific method.

•

Early IC assessments should have very clear and realistically attainable
objectives. An important focus of the initial assessment process may be to
obtain buy-in from participants who have to collect/process data and from
end-users of the assessment results. As the assessment process
becomes established and well accepted, focus can shift to the
achievement of highest quality results.

•

Particular combinations of context and intention may:
o require the use of techniques from more than one assessment method;
or
o induce an evolution from a simpler method with easier to achieve
results to a more ambitious method (as the requirements of the target
organisation develop and its culture (hopefully) becomes more
supportive.

4.4 COMPLEXITY OF DECISIONS INVOLVED IN
CUSTOMISATION OF METHODS
Responses to Part A, Section 1, of the questionnaire, pertaining to
perceptions on the complexity of decisions involved in the customisation of
appropriate IC assessment methods (given any particular context) provide the
following results, as also graphically portrayed in Figure 4.7:
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80%
70%
60%
50%
40%
30%
20%
10%
0%

never/none apply
sometimes
often

very
complex

moderately
complex

slightly
complex

not
complex at
all

always

Figure 4.7 – Complexity of decisions involved in customisation of methods for
assessment of IC

•

45% indicated that customisation of appropriate methods, given any
particular context, is often very complex, followed by 26% indicating it is
sometimes very complex, 19% indicating that it is never very complex or
that the description very complex does not apply and 10% indicating that
such customisation is always very complex. Adding the percentages for
always very complex and often very complex, reveals that 55% (the
majority of respondents) perceive the decisions involved in
customising an appropriate method for assessment of IC (given any
particular context) as often or always very complex.

•

52% indicated that customisation of appropriate methods, given any
particular context, is often moderately complex, followed by 29% indicating
that it is sometimes moderately complex, 16% that it is never moderately
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complex or that the description moderately complex does not apply and
3% indicating that such customisation is always moderately complex.

•

48% indicated that customisation of appropriate methods, given any
particular context, is sometimes slightly complex, followed by 26%
indicating that it is often slightly complex and 26% indicating that such
customisation is never slightly complex or that the description slightly
complex does not apply.



68% indicated that selection of appropriate methods, given any particular
context, is never not complex at all or that the description not complex at
all does not apply, followed by 16% indicating that it is sometimes not
complex at all, and 13% indicating that it is often not complex at all, and
3% indicating that such customisation is always not complex at all.

Examples of scenarios for which decisions involved in the customisation of an
appropriate method for assessment of IC fall in the more complex range of the
complexity spectrum and also that of scenarios for which such decisions fall in
the less complex range, as provided by respondents, are provided in Table
4.4 (even though this was not explicitly asked for).
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Table 4.8 – Scenarios where decisions involved in customisation of IC
assessment methods fall in the more complex range and in the less complex
range of the complexity spectrum
Customisation of IC assessment methods
No

C1

Scenarios falling in the

Scenario falling in the

more complex range

less complex range

Assessment for enterprises.

Assessment for universities, since in the
case

of

(courses,

universities
lecturers,

the

intangibles

publications)

can

more easily be assigned to indicators.

C2

Assessment

of

human

capital

and

Assessment of structural capital.

relational capital (it is difficult to assess
what is inside people’s minds).

C3

Gaining understanding of the strategic

Identification of intangibles with a market

value drivers of an organisation and

value.

identification of IC components to drive
value creation dynamics.

C4

Assessment in monetary items (e.g. by

Assessment by indicator-based methods

using DCF or MVA methods) – complex

or methods such as Tobin’s q.

and uncertain.

4-33

Chapter 4

Complexity of determination of methods for assessment of IC

Other insights gained regarding decisions involved in customisation of IC
assessment methods include:

•

Examples of scenarios involving complex decisions include:
o Determining the actions to be taken to improve IC to better support the
organisation’s strategic goals; and
o Deriving relevant indicators to monitor the status of the IC.

•

The epistemology of the observer may impact on the decisions involved in
the application of an appropriate method for assessment.

•

The most important step for success is the ex ante analysis of the target
organisation’s current situation (normally not discussed in the application
guidelines of performance management systems).

•

The most difficult aspect is to get people to participate. The number of
participants may decrease due to complex issues such as self interest,
anonymity, time, and or perception of perceived relevance of study.

•

Any implementation of an IC assessment method involves complex issues
such as organisational change. The challenge lies in finding ways to
change the mindset of people and the way they look at the organisation.
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Failure is more likely to be caused by human factors (involved in the
assessment process) than by lack of technological capacity. It is often
more a matter of convincing people why they should support/carryout/implement steps than of coaching them how to execute them.

4.5 FACTORS DETERMINING APPROPRIATENESS OF
METHODS
In the sub-sections that follow results are reported on:
•

the ranking of factors (determining appropriateness of methods) according
to perceived importance;

•

possible correlation between factors; and on

•

additional insights regarding factors.

4.5.1 Ranking factors determining appropriateness of
methods according to perceived importance
The aggregated results of the perceived importance of the various factors
determining the appropriateness of methods for assessment of IC, given any
particular context, is graphically summarised in Figure 4.8.
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slightly important
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assessment
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and line of
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3 Goals and
objectives of
organization

2 Business
sector

0%

1 Audience

20%

Figure 4.8 – Factors affecting appropriateness of methods for assessment of
IC

In rating (contextual) factors according to perceived importance in influencing
decisions involved in selecting IC assessment methods, three ordering
strategies were employed and the results compared. Factors are ordered
according to:
1. percentage of respondents perceiving such factor as very important;
2. percentage of respondents perceiving such factor either as very important
or as moderately important (sum of percentage of respondents perceiving
such factor as very important and percentage of respondents perceiving
such factor as moderately important); and
3. mean value of frequency ratings on a 4-point Likert scale.

The factors rated, in order of percentage of respondents perceiving such
factor as very important, are (note that where percentages of respondents
who rated a factor as very important, were the same for two or more factors,
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percentage of respondents who rated them as moderately important, was
considered, and where that was also the same, percentage of respondents
who rated them as slightly important, was considered):

1. Goals and objectives of organisation - rated as very important by 68%
of respondents, as moderately important by 26%, as slightly important by
3% and as not important at all or none apply 3%;

2. Purpose of assessment

- rated as very important by 65% of

respondents, as moderately important by 29%, and as not important at all
or none apply by the remaining 6%;

3. Level of assessment - rated as very important by 55% of respondents,
as moderately important by 26%, as slightly important by 16% and as not
important at all or none apply by the remaining 3%;

4. Audience - rated as very important by 52% of respondents, as moderately
important by 35%, as slightly important by 6% and as not important at all
or none apply by the remaining 6%;

5. Level of resources - rated as very important by 42% of respondents, as
moderately important by 39% of respondents, as slightly important by 10%
and as not important at all by the remaining 10%;
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6. Business sector - rated as very important by 39% of respondents, as
moderately by 23% of respondents, as slightly important by 32% and as
not important at all by the remaining 6%;

7. Industry and line of business - rated as very important by 39% of
respondents, as moderately important by 23% of respondents, as slightly
important by 29% and as not important at all by the remaining 10%;

8. Size of organisation - rated as very important by 16% of respondents, as
moderately important by 42%, as slightly important by 26% and as not
important at all by the remaining 16%.

The factors rated, in order of percentage of respondents perceiving such
factor as very important or as moderately important, are (note that where
percentages of respondents that rated a factor as very important or as
moderately important was the same for two or more factors, percentage of
respondents who rated them as slightly

important, was also taken into

account):

1. Goals and objectives of organisation - rated as very important or as
moderately important by 94%;

2. Purpose of assessment - rated as very important or as moderately
important by 94%;
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3. Audience - rated as very important or as moderately important by 87%;

4. Level of assessment - rated as very important or as moderately important
by 81%;

5. Level of resources - rated as very important or as moderately important
by 81%;

6. Business sector - rated as very important or as moderately important by
61%;

7. Industry and line of business - rated as very important or as moderately
important by 61%; and

8. Size of organisation - rated as very important or as moderately important
by 58%.

The factors rated according to mean value of frequency on a 4-point Likert
scale, where not important at all is assigned 1 point, slightly important 2
points, moderately important 3 points and very important 4 points, are shown
in Table 4.9. Note that these mean values are employed for ranking purposes
only.
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Table 4.9 – Mean value of frequency ratings on a 4-point Likert Scale
Rank

Factor

Mean Values of respondents on a

order

description

4-point Likert scale

1.

3.58

2.

Goals and objectives of
organisation
Purpose of assessment

3.

Audience

3.32

4.

Level of assessment

3.32

5.

Level of resources

3.13

6.

Business sector

2.94

7.

Industry and line of business

2.90

8

Size of organisation

2.58

3.52

The only differences noted in the ordering of factors as derived from the three
strategies are:
•

using the first strategy, level of assessment ranks third and audience
fourth (3% behind audience);

•

using the second strategy, audience ranks third and level of assessment
fourth (6% behind level of assessment); and,

•

using the third strategy, level of assessment and audience rank the same.

Note that the majority of respondents (more than 50%) considered goals
and objectives of organisation, purpose of assessment, level of
assessment and audience as very important factors to consider when
selecting IC assessment methods. These four factors are the top four
according to all three of the ordering strategies employed.
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The four lower-ranking factors, level of resources, business sector,
industry and line of business and size of organisation, were rated by the
majority of respondents (more than 50%) as at least moderately
important (moderately or very important). These four factors rank
identically according to all three of the ordering strategies employed.

Table 4.9 further reveals that the mean values of the factors are ranging from
2.58 to 3.58, only one point apart on the Likert scale, with the factor with the
lowest mean value, still above the middle of the scale (ranging from 1 to 4). It
is deduced that, although respondents rated some factors as more
important as others, (on average) all the factors were rated by the
majority of respondents as at least somehow (above the middle of the
scale, closer to "moderately" than to "slightly") important.

4.5.2 Exploring correlations between factors
determining appropriateness of methods
The Spearman rank correlation coefficients technique was performed to
explore possible correlations between the various factors rated by
respondents according to importance in determining the appropriateness of
methods for assessment of IC. The results are depicted in Table 4.10.
Coefficients marked with an asterisk (*) indicates significant results at 0.05
level and with two asterisks (**) at 0.001 level. Note that these indications of
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statistical significance are provided to complement the descriptive summary of
results provided for the 31 sample elements and not intended for
generalisation to a larger population.

Table 4.10 – Correlation between Complexity Factors (Spearman correlation
results)
Goals and Industry and

Factor

Business objectives of

Description
Audience

Level of

Purpose of

assessment assessment

Level of

Size of

sector

organisation

business

1.000

0.347

-0.074

0.150

.420(*)

0.228

0.242

0.137

p-value

0.056

0.694

0.420

0.019

0.218

0.189

0.462

Correlation

1.000

.414(*)

.692(**)

0.009

0.139

.357(*)

0.184

p-value

0.021

0.000

0.963

0.454

0.049

0.321

Correlation

1.000

.451(*)

0.048

.449(*)

-0.014

0.210

0.011

0.800

0.011

0.940

0.257

1.000

-0.040

0.052

0.204

.521(**)

p-value

0.830

0.781

0.270

0.003

Correlation

1.000

0.328

0.280

0.180

0.072

0.127

0.333

1.000

0.057

0.222

p-value

0.761

0.229

Correlation

1.000

0.279

Correlation

Business

line of

Audience

resources organization

sector

Goals and
objectives of
organisation

p-value

Industry and Correlation
line of
business
Level of
assessment
p-value
Purpose of Correlation
assessment

Level of
resources

Size of

p-value

0.129

Correlation

1.000

organisation
p-value

The only combination of two factors that shows a positive correlation –
significant at the 0.001 level –, is business sector and industry and line of
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business (correlation coefficient (r) = 0.692, probability (p) = 0.000). It follows
that respondents that tend to allocate higher ratings (on the importance scale)
to factor business sector, also tend to allocate higher ratings (on the
importance scale) to factor industry and line of business, and visa versa.

In addition to the correlation noted above, combinations of two factors that
show a correlation (r = correlation coefficient, p = probability) – significant at
the 0.05 level –, are:
•

size and industry and line of business (r = 0.692, p = 0.003);

•

goals and objectives of the organisation and industry and line of business
(r = 0.451, p = 0.011);

•

audience and level of assessment (r = 0.420, p = 0.019); and

•

goals and objectives of the organisation and business sector (r = 0.414, p
= 0.021).

Note that, according to Salkind’s (2000:208) guidelines for interpretation of correlation
coefficients, a correlation coeffiecient (r) of:

•

between 0.8 and 1.0 typically indicates a very strong correlation;

•

between 0.6 and 0.8 a strong correlation;

•

between 0.4 and 0.6 a moderate correlation,

•

between 0.2 and 0.4 a weak correlation; and

•

between 0.0 and 0.2 a very weak correlation.

According to these guidelines the correlation between size and industry and line of business
could thus be considered strong and the other three listed above as moderate.

4-43

Chapter 4

Complexity of determination of methods for assessment of IC

It follows that:
•

those respondents that tend to allocate higher ratings (on the importance
scale) to factor size, also tend to allocate higher ratings (on the importance
scale) to factor industry and line of business, and visa versa;

•

those respondents that tend to allocate higher ratings to factor goals and
objectives of organisation, also tend to allocate higher ratings to factor
industry and line of business, and visa versa;

•

those respondents that tend to allocate higher ratings to factor audience,
also tend to allocate higher ratings to factor level of assessment, and visa
versa; and

•

those respondents that tend to allocate higher ratings to factor goals and
objectives of organisation, also tend to allocate higher ratings to factor
business sector.

Note that the following three factors all correlate positively with each other (at
the 0.05 and/or 0.001 level):
•

business sector;

•

industry and line of business; and

•

goals and objective of organisation.

It follows that:
•

those respondents that tend to allocate higher ratings (on the importance
scale) to factor business sector, also tend to allocate higher ratings (on the
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importance scale) to factors industry and line of business and goals and
objectives of organisation;
•

those respondents that tend to allocate higher ratings to factor industry
and line of business, also tend to allocate higher ratings to factors
business sector and goals and objectives of organisation; and

•

those respondents that tend to allocate higher ratings to factor goals and
objectives of organisation, also tend to allocate higher ratings to factors
business sector and industry and line of business and goals and objectives
of organisation.

It is surprising that the combination of factors audience and purpose of or
motivation of assessment does not show significant correlation (at 0.05 and/or
0.001 level) since it was suspected (as explained in Section 3.4.6) that the
potential audience of an assessment could be derived from the purpose of or
motivation for assessment and maybe even visa versa.

The results from the Spearman rank correlation coefficients technique
describe the correlations between combinations of factors rated (according to
importance in determining appropriateness of methods). Although the nature
of the sample is not appropriate for making inferences to a larger population,
the results could still have important implications for the detailed development
and implementation of the proposed KMSS:
•

Combinations of two or more factors could correlate positively with each
other.
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Such combinations could be examined by making use e.g. of the
Spearman rank correlation coefficients technique (although the reliability of
inferences to a more general population would depend on factors such as
availability of population lists, the sampling method employed and
response rate obtained).

•

Identifying combinations of factors that correlate (significantly) could be
useful in reducing the number of factors, since factors that correlate (on a
level deemed sufficiently significant) could probably be grouped together.

•

As the list of proposed factors grows (refer to Section 4.4 for additional
factors suggested by respondents) it would become crucial to have a
means of grouping factors together in order to:
o keep the size of the list of manageable; and to
o ensure that the same factor by different names does not prevent
matching of solutions to problems to new problems (discussed in
Section 7.2).

No combination of factors shows a negative correlation significant at the 0.001
(p-value < 0.001) level or 0.05 level (p-value < 0.05).
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4.5.3 Additional insights gained regarding factors
determining appropriateness of methods
More views/suggestions shared regarding the process followed in selecting
IC, assessment methods and the (contextual) factors to be considered include
that:
•

It is crucial to select an assessment method that matches the (type of)
problem to be solved and the context of the organisation for which IC is to
be assessed.

•

The checklists provided by Andriessen (2004b:378-379) for the weightless
wealth method, namely one concerning the problems a method should
solve, and the other concerning conditions for success, may apply.

•

It appears as if each researcher builds a new tool or at least adjusts it in
every new study.

•

For those who always use the same method, there is no actual
decision/choice to be made and therefore, none of the contextual factors
apply.

•

No magic solution exists: Listen to the public, pre-test and go forward.

•

Context is the result of a configuration cultural process, it contains the
observer as well as its cultural surroundings, and it is not possible to divide
context between the two.

•

The work of the VMRC (VMRC, 2005; VMRC, 2006) may be relevant.
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Factors suggested by respondents to be considered for incorporation into the
list of contextual factors proposed in the questionnaire, are summarised and
broadly categorised (to assist with analysis) in Table 4.11.

Table 4.11 – Additional factors suggested by respondents to influence
decisions involved in selection of IC assessment methods
Category

Factor

Selector of IC

Experience (e.g. in assessment of IC)

assessment method

Knowledge (about object being assessed)
Understanding (e.g. of object to be assessed and of context)

Target organisation

Leadership factors such as common consensus and support

(organisation for

throughout project

whom IC is to be

Level of commitment of management (including senior management)

assessed)

Availability

(willingness)

of

top

management

to

consider

IC

assessment as a key issue
Level of understanding of management of IC approaches and tools
Management awareness of IC
Maturity of management
Support of key-individuals
Level of commitment/involvement of (all relevant) organisational
members
Experience of relevant organisational members (allowing for use of
more sophisticated methods)
Experience and training of assessor (in process of IC assessment)
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Factor
Culture (a supportive organisational culture could contribute to
people’s willingness to record statistics for indicators as well as
dedicating time and effort to answering qualitative questions)
History (how are performance related issues dealt with within the
organisation, and establishing a knowledge sharing and knowledge
critical culture)
Existing systems / measure in place (for IC assessment and other)

Level of

Category of IC to be assessed: Human capital or structural capital

assessment

Macroeconomic vs. microeconomic evaluation

Assessment

Comparability/suitability for benchmarking

method

Suitability for benchlearning
Practical utility
Expressiveness
Cost effectiveness
Potential for visualising roots / key factors for future earning
capabilities
Support for IC reporting (ICR)
Potential for modelling of ICR together with enterprise’s business
processes
Kind of cognition involved

Audience

It was suggested that the definition of audience should include both
source and recipient
Organisational positions, e.g. HR, marketing, and R&D functions
require information about different intangibles and thus may have
different preferences concerning methods

Context of

Purpose (included in questionnaire’s list of contextual factors as goals

assessment

and objectives of organisation)
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Category

Factor

(corresponding to

Objects to be assessed (corresponds to level of assessment as

Five Dimensions of

defined in questionnaire’s list of contextual factors)

Measurement

Time frame to be considered

proposed by

Who the beholder is to be / perspective (corresponds to audience as

VMRC)

defined in questionnaire’s list of contextual factors and as reflected in
the previous category of this table)
Standard against which assessment will be measured

Other/unallocated

Certification/audit schemes
Whether there exists an established model to follow
Objectives of (of assessment) clearly defined
Strategy (for assessment) clearly defined
Possible limitations on data availability

The intent with Table 4.11 (as with Tables 4.7 and 4.8) is to reflect the
opinions of respondents in a somehow ordered fashion without altering
meaning. Note that:

•

Although the factors listed next to context of assessment (corresponding to
the VMRC’s Five Dimensions of Measurement) overlap with the list of
factors presented in the questionnaire, all five are included for
completeness.

•

The factors listed next to level of assessment are actually instances of
level of assessment, and not new factors.
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Factors (e.g. listed next to target organisation) may combine into one or
more umbrella factors.

•

Some of the factors listed in Table 4.11 (e.g. level of commitment of
management or support of key-individuals) appear to be candidates for
critical success factors (CSF’s) rather than for use in deriving of selection
criteria. Indirectly, however, such factors could assist with selection in that,
if it could be established, ex ante, that CSF’s are unlikely to be achieved, a
method depending on such CSF’s could be ruled out during the selection
process.

4.6 MEASUREMENT QUALITY
As noted in Section 2.4.4, validity and reliability are considered important
criteria

of

measurement

quality.

The

measurement

quality

of

the

measurements (or assessments) performed in the efforts conducted in
addressing SRQ2 (referred to as the case study part of this research) is
discussed in the sub-sections to follow.

4.6.1 Validity
Validity was defined in Sub-Section 2.4.4 as “the extent to which an
instrument measures what it should”. Measures of validity include content
validity, criterion validity and construct validity (Rosnow & Rosenthal,
1999:145-148; Salkind, 2000:113-117; Cooper & Schindler, 2006:319; Babbie,
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2008:160-161). In the paragraphs that follow, the researcher rates
measurement quality according to these three measures of validity (choosing
on a coarse scale from outcomes high, moderate and low, allowing
combinations such as moderate-to-high). Taken into account the possible
subjective nature of such ratings, it is not deemed appropriate to rate on a
finer scale, e.g. distinguishing between fairly high and very high or between
fairly low and very low.

Content validity refers to the extent or degree to which a measure or
measuring instrument provides (sufficient) coverage of the question to be
investigated, (2006:56; 318) or as “how much a measure covers the range of
meanings included within the concept” covered by such question. According
to Cooper & Schindler (2006:319) determination of content validity requires
judgement, e.g. by the designer of the research. It is the judgement of the
researcher that SRQ2 investigating perceptions on the levels and types of
complexities involved in choosing IC assessment methods is covered
adequately by the research instrument containing close-ended questions on:
•

complexity levels of decisions to be made in selecting and in customising
method for assessment of IC; and

•

factors (or contextual dimensions) influencing appropriateness of methods
for assessment of IC (to investigate the types of complexities involved).

Furthermore, open-ended questions allow respondents the opportunity to
introduce additional meanings they might attach to concepts implicitly included
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in the question to be investigated, but that might not have been identified or
explicated by the researcher. Consequently, the content validity of the
measure or instrument employed in this the case study part of this research is
considered high by the researcher.

The Criterion validity “is based on some external criterion” (Salkind, 2000:114)
such as present performance (referred to as concurrent validity) or future
performance (referred to as predictive validity) of an external variable of
interest (Welman, Kruger & Mitchell, 2005:144; Cooper & Schindler, 2006:
320). Subsequently, criterion validity reflects the extent or degree to which a
measure or measuring instrument correctly predicts or reflects the external
variable of interest. In the case study part of this research, the underlying
(external) variable of interest is the potential usefulness (or sensibility) of a
KMSS for choosing of IC assessment methods. It was argued in Chapter 1
that such sensibility is dependent on perceptions (of suitable individuals
knowledgeable on IC or aspects thereof) on the complexities involved in
choosing IC assessment methods. Accordingly, it is argued that the measure
or instrument employed in this the case study part of this research is an
appropriate predictor of potential usefulness of the proposed KMSS and that
criterion validity is thus high.

Construct validity refers to the extent (or degree) that “the results of a test are
related to an underlying psychological construct”. The underlying construct to
be measured in the case study part of this research is complexity, and more
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specifically the levels and types of complexities involved in choosing IC
assessment methods. Measurement reactivity, also referred to as the
participants’ perception of research activity (introduced in Sub-Section 2.4.1)
is a potential threats to construct validity (Welman, Kruger & Mitchell,
2005:143-144). As mentioned in Sub-Section 2.4.1, “in the context of filling a
self-administered

questionnaire

this

phenomenon

could

manifest

as

respondents responding to a questionnaire in a way that does not truly reflect
their perceptions and by doing so prevent the research outcomes from
presenting a true reflection of their perceptions”. Welman, Kruger & Mitchell
(2005:143) distinguishes between two types of measurement reactivity,
namely faking and acquiescence:
•

Faking refers to respondents deliberately distorting their responses “in
order to create a desired impression”.

•

Acquiescence refers to respondents consistently answering according to a
certain pattern (e.g. “yes” to questions presenting a choice between “yes”
and “no” or “true” to questions presenting a choice between “true” and
“false”).

It was mentioned in Section 4.1.2 that, where responses (considered critical for processing of
questionnaires) were incomplete, where responses were unclear and where responses
appeared contradictory, respondents were asked to improve completeness and clarity. It
should be noted that this intervention could potentially have increase occurrences of faking
by influencing respondents to change scores according to what they think the researcher
expects. Such occurrences of faking would decrease construct validity
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Although no concrete evidence could be obtained to prove that faking (by
respondents to the questionnaire employed in the case study part of this
research) did not take place, the researcher has no reason to believe that
such faking took place. Furthermore, even if it did take place in a few
instances, e.g. where respondents had a vested interest in a certain status
quo, where respondents wanted to create an impression acceptable to a
certain community or to the researcher, or where respondents were influenced
through follow-up requests by the researcher, it is deemed unlikely that such
minority:
•

would substantially distort the overall results; and

•

would thereby jeopardise the overall validity of the case study part of this
research.

Considering the above, the researcher rates the overall construct validity of
the case study part of this research as moderate-to-high.

Studying the answering patterns of respondents, no occurrence of
acquiescence was found.

To summarise, the researcher rates:
•

the content validity (of the case study part of this research) as high;

•

the criterion validity as high; and

•

the construct validity as moderate-to-high.
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Consequently the researcher rates the overall validity of the case study part
of this research as high.

4.6.2 Reliability
In Sub-Section 2.4.4 it was explained that reliability “signifies that when a
phenomenon is measured under similar conditions, it yields the same (or
consistent) results” and that it thus “reflects the accuracy and precision of
measurements”. “Measures of reliability include test-retest reliability,
parallel forms reliability (also referred to as equivalence) and inter-rater
reliability (also referred to as reliability of research workers) (Salkind,
2000:109-112; Welman, Kruger & Mitchell, 2005:146-148; Babbie, 2008:145148).

Test-retest reliability refers to the stability of a test over time and could be
measured by administering the same test or measuring instrument to the
same group of participants at different occasions (different points in time) and
correlating the two sets of scores. The correlation coefficient could then serve
as index of test-retest reliability (Salkind, 2000:108-110; Welman, Kruger &
Mitchell, 2005:146-147; Babbie, 2008:158). In the case study part of this
research, participants only filled the self-administered questionnaire once and
it was not deemed appropriate or feasible to expect participants to fill such
questionnaire more than once. (This point will be revisited later.)
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Parallel forms reliability refers to the equivalence in scores obtained when the
same group of people is administered different/interchangeable versions or
forms of the same test. The correlation coefficient of these two sets of scores
could again serve as index of parallel forms reliability (Salkind, 2000:108-110;
Welman, Kruger & Mitchell, 2005:146-147). In the case study part of this
research, only one version of the self-administered questionnaire was emailed to participants. Similar to the discussion on test-retest reliability, it was
not deemed appropriate or feasible to expect participants to fill more than one
questionnaire. (This point will be revisited later, for test-retest reliability and for
parallel forms reliability.)

Inter-rater reliability refers to the consistency of a test from one rater or
research worker (administering or scoring a test) to another. This measure of
reliability is not suitable for use in the case study part of this research since a
self-administered

questionnaire

was

employed,

with

the

participants

themselves allocating the scores and not a research worker.

It was noted that it was not considered appropriate or feasible to measure
test-retest reliability and parallel-form reliability respectively, by administering
the same questionnaire to the same group of participants more than once or
by administering to the same group of participants different versions of the
same questionnaire. Although it is believed that the results obtained from
analysing the results obtained from employing the self-administered
questionnaire employed in the case study part of this research is sufficiently
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reliable for the purpose of this research, no statistical proving of such reliability
was attempted.

Since the purpose of this research is not to obtain exact quantitative results,
generalisable to larger population (as noted in Subsection 2.4.4) it was not
considered critical to perform such tests of reliability.

E.g. 65% of respondents indicated that the decisions involved in selecting an
appropriate method for assessment of IC is often or always very complex. For
the purpose of the case study part of this research, learning that the majority
of respondents indicated that the decisions involved in selecting an
appropriate method for assessment of IC is often or always very complex,
would have been accurate enough. To know whether exactly 55% or exactly
65% or exactly 75% of respondents perceive decisions involved in selecting
an appropriate method for assessment of IC as often or always very complex
is not considered imperative for the purpose of this research.

As noted in Sub-Section 2.4.4, this exploratory research is pre-dominantly
qualitative, as stated before, and by implication focuses to a greater extent on
validity than on reliability. It was argued that content validity and criterion
validity of measures employed in the case study part of this research are high,
and that construct validity of measures employed in the case study part of this
research moderate-to-high. The reliability of the case study part of this
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research is considered sufficient for the purpose of this research, but was not
tested statistically.

4.7 SUMMARY AND CONCLUSIONS
A case study, employing a self-administered questionnaire for data collection,
was performed to gather information regarding perceptions of consultants,
practitioners and researchers on the levels and types complexities involved in
the decisions to be made in selecting and customising IC assessment
methods – given any particular context – and on factors influencing
appropriateness of methods for assessment of IC.

The data collected on respondents themselves is intended to provide an
indication of the expert status of respondents and to serve as background for
interpretation of the other categories of responses to the self-administered
questionnaire. Analysing the data collected on the respondents themselves it
was found that:
•

The respondents' area of residence covers 22 countries from a variety of
international regions, of which Europe has the greatest representation.

•

48% of respondents classified themselves as researcher only, 26% as
consultant, practitioner and researcher; 23% consultant and researcher;
and 6% as practitioner only.

•

The majority of respondents that classified themselves as consultants
(61%), the majority of respondents that classified themselves as
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practitioners (66%) and half of the respondents that categorised
themselves as researchers (50%) reported six or more years of
experience.
•

Half of the respondents that classified themselves as consultants (50%)
indicated that they had consulted on at least six methods, the majority of
respondents that classified themselves as practitioners (66%) indicated
that they had used at least six methods in practice and almost all
respondents that classified themselves as researchers (92%) indicated
that they had empirically tested at least two methods.

•

Almost all respondents (94%) indicated that they had studied at least two
IC assessment methods and the majority (68%) that they had studied six
or more methods.

•

With the exception of audience showing a positive correlation (at the 0.05
level) there is little correlation (none at the 0.05 level) between number of
years as researcher and the level of importance assigned to factors
(determining appropriateness of IC assessment methods).

•

Little difference (none at the 0.05 levels) was found between respondents
indicating that they have studied more methods and respondents
indicating that they have studied less methods in terms of how they rated
the factors (determining appropriateness of IC assessment methods).
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The data collected on respondents themselves (e.g. in terms of their years of
experience as consultants, practitioners and/or researchers, the number of
methods they have consulted on, used in practice and/or tested empirically
and the number of methods they have studied) appear to confirm their expert
status regarding IC and aspects thereof. Consequently they are considered a
suitable group of individuals for answering questions concerning the levels
and types of complexities of the decisions involved in choosing IC assessment
methods.

Given any particular context, 65% of respondents indicated that the decisions
involved in selecting an appropriate method for assessment of IC is often or
always very complex, and 55% indicated that the decisions involved in
customising an appropriate method is often or always very complex.
Decisions involved in selection are perceived as marginally more complex
than decisions involved in customisation. Respondents provided valuable
insights and rich examples of scenarios on the higher and lower regions of the
complexity scale for the decisions involved in the selection, as well as, for the
decisions involved in the customisation of IC assessment methods.

The majority of respondents consider goals and objectives of organisation,
purpose of assessment, level of assessment, and audience as very important
factors in selecting an appropriate method for assessment of IC (given any
particular context) and level of resources, business sector, industry and line of
business and size of organisation as at least moderately important. Thus,
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although some factors were rated as more important than others, according to
the majority of respondents, all these factors were perceived as at least
moderately important in selecting an appropriate method for assessment of
IC. Exploring these factors and the perceptions of respondents concerning the
importance of these factors in selecting IC assessment methods, promotes
understanding of the types of complexities involved in the choosing (selection
and customisation) of IC assessment methods.

The lengthy list of additional factors (suggested by correspondents to be
considered for incorporation into the list of contextual factors) pertains to:
•

the selector of IC assessments methods (e.g. experience, knowledge and
understanding);

•

the organisation for which IC is assessed (including management,
assessor, other key-individuals, history and culture);

•

level of assessment;

•

method employed for assessment of IC;

•

audience (also referred to as beholder or perspective, including source
and recipient);

•

factors derived from VMRC’s work; and

•

other (e.g. certification schemes, availability of data and whether an
established model exists).

As the list of proposed factors grows it is expected to become crucial to have
a means of grouping factors together in order to keep the size of the list
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manageable and to ensure that the same factor by different names does not
prevent matching of solutions to problems to new problems. Identifying
combinations of factors that correlate could be useful in reducing the number
of factors, since factors that correlate (on a level deemed sufficiently
significant) could probably be grouped together.

The results of the case study indicate that the decisions involved in choosing
(selecting and customising) an appropriate IC assessment method to be used
in a particular context, is indeed perceived as complex by respondents to the
self-administered questionnaire, with the majority of respondents perceiving
such decisions as always or often very complex. The data collected on
respondents themselves indicates that they are a suitable group of individuals
for answering questions concerning the levels and types of complexities of the
decisions involved in choosing IC assessment methods.

Note that, since a probability sample was not obtained, statistical inferences
with a known probability of possible errors can not be made to a wider
population (as explained in Chapter 2). The quantitative results obtained from
this case study thus are not generalisable to a wider population.

The perceived complexity of the decisions involved in choosing IC
assessment methods supports the notion that supporting systems are
required to assist human decision makers in making sense of the complexities
involved. With a substantial portion of a suitable group of individuals
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knowledgeable on IC or aspects thereof perceiving the decisions involved in
choosing IC assessment methods as always or often very complex, it is
deduced:
•

that there most likely is a need for a KMSS for choosing IC assessment
methods; and

•

that it makes sense to develop such a system.

The measurement quality of the case study part of this research (reported on
in this chapter) was discussed according to validity and reliability. The
researcher rated the content validity (of the case study part of this research)
as high, the criterion validity as high and the construct validity as moderate-tohigh. Accordingly, the overall validity (of the case study part of this research)
was rated as high by the researcher. Reliability was not tested statistically, but
is considered sufficient for the purposes of this explorative research.

Building upon the insight gained from the literature review reported on in
Chapter 3 and the analysis of the results of the case study discussed in this
Chapter, contextual determinants of such a KMSS are established in Chapter
5, a conceptual design produced in Chapter 6 and a partial prototype
developed and applied in Chapter 7.
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DETERMINANTS OF KNOWLEDGE
MANAGEMENT SUPPORT SYSTEM

“By competition the total amount of the supply is increased, and by
increase of the supply a competition in the sales ensues, and this
enables the consumer to buy at lower rates. Of all human powers
operating on the affairs of mankind, none is greater than that of
competition.” (Henry Clay quoted by Zairi, 1996:420)

5.1 INTRODUCTION
This chapter deals with Subsidiary Research Question 3 (SRQ3), introduced
in Chapter 1 and revisited in Figure 5.1.

SRQ3
What are the contextual determinants of a KMSS for choosing
IC assessment methods?

Figure 5.1 – Subsidiary Research Question 3 (SRQ3)

In addressing SRQ3, the contextual requirements are explored for a KMSS to
be developed, maintained and used in the context of a consultancy (defined in
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Chapter 2 as “the collectivity of developers, maintainers and users of such
systems”, assisting clients in choosing (selecting and customising) an
appropriate method for assessment of IC. As conversed in Chapter 2,
contextual determinants for the proposed KMSS are derived by employing:
•

Porter’s framework for industry analysis to examine influences from and
restrictions posed by the wider management consultancy industry on a
consultancy developing, maintaining and using a KMSS for choosing IC
assessment methods (building upon the work by Pretorius and Coetzee
(2006b:392-394)); and

•

the first row of the Zachman Framework for Enterprise Architecture to
systematically consider contextual level characteristics of the individual
consultancy as it impacts on its business of assessing IC (extending the
work of Pretorius and Coetzee (2006b:395-398)).

5.2 STRUCTURE OF MANAGEMENT CONSULTANCY
INDUSTRY
This section analyses the management consultancy industry paying special
attention to, and focusing on, the function/service of choosing (selecting and
customising) IC assessment methods. Porter’s “five forces” framework for
industry analysis (Porter, 1980:3-33; Stair 1996:583-584; Ghemawat,
1999:24-31; Nickols, 2000a; Nickols, 2000b; Thompson, Strickland & Gamble,
2005:50-68) is used here to characterise the management consultancy
industry, while simultaneously also deriving implications thereof, where
apparent, for choosing (selection and customisation) of IC assessment
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methods. Some references (Rugman & Verbeke, 2000; Carr, 2005) refer to
“the public”, “public interest” or “the government” as “the sixth force”.
Brandenburg and Nalebuff, as cited by Ghemawat (1999:31-33), consider
“complementors” to be “the sixth force”. Hence this research also consider
complementors and comment on regulators, including under that umbrella
notions of public interest and government.

5.2.1 Rivalry among existing firms
The global management consultancy market is characterised by a small
number of large, dominant players and can therefore be classified as an
oligopoly.

Dagmar Reclies (2001a) explains that:
•

competition is intense within, as well as across, market segments and
player groups, the latter including small, medium size and big
consultancies,

accountancy-based

and

actuarial

firms,

information

technology companies and business school-based consultants; and
•

larger consultancies position themselves as generalists, catering for their
clients’ total consulting needs (e.g. focusing on long-lasting customer
relationships and cross-selling opportunities), while smaller consultancies
specialise in particular areas of expertise (e.g. information technology,
human resources and business recovery).
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Dagmar Reclies (2001b) adds that:
•

consultancies, as a service industry, rely on clients’ perception of (the
quality of) their work and on their reputation as basis for acquiring new
clients, as well as for the development of long term relationships with
existing clients.

Furthermore, information sharing – and subsequently effectiveness of
knowledge brokering – may be hindered by rivalry between:
•

consultancy firms competing in the same segment;

•

between clients of consultancy firms competing in the same industry; and

•

competing (and possibly disagreeing with suppliers of knowledge.

5.2.2 Threat of new entrants
With its low barriers to entry, the threat of new entrants to the consultancy
industry is significantly high. Dagmar Reclies (2001a) points out:
•

the low and minimal investment in fixed assets required for entrance;

•

an absence of legal regulations “limiting entrance to this profession”; and

•

entrance by former employees of bigger consultancy firms, high-level
managers of other businesses and organisations from outside the
consultancy industry.
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5.2.3 Threat of substitute products or services
In the context of rendering of IC assessment consultancy services (viewed as
socio-technical systems), substitutes for aspects of such services could
possibly, as examples, be employment of in-house-specialists by clients of
such services or buying of off-the-shelf packages.

5.2.4 Bargaining power of buyers
The term “buyer”, in this context, refers to end-users. Factors adversely
affecting buying power are lack of relevant information on the side of the
buyer, small size of buyers relative to large consultancy firms, importance of
purchase to buyers, high switching cost, high demand compared to supply for
knowledge and, as pointed out by Kipping and Engwall (2002), the difficulty of
assessing quality of consultancy services. Factors increasing bargaining
power of buyers are potentially high profit margins.

5.2.5 Bargaining power of suppliers
According to Dagmar Reclies (2001) consultancy firms compete heavily on
the supply side to attract qualified people, as a result of the growth aspirations
of large consulting firms. This demand for qualified people manifests in high
supplier bargaining power.
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5.2.6 Complementors
Brandenburg and Nalebuff, cited by Ghemawat (1999:33), extended Porter’s
work by adding a “sixth force”, namely complementors to Porters “five forces”
framework. They point out that the big advantage of considering
complementors, is the addition of a cooperative dimension to the “competitive
forces” approach. Ghemawat (1999:33) quotes Brandenburg and Nalebuff
stating that:
“Thinking [about] complements is a different way of thinking about business. It’s about finding
ways to make the pie bigger rather than fighting with competitors over a fixed pie. To benefit
from this insight, think about how to expand the pie by developing new complements or
making existing complements more affordable”

In the context of the consultancy/knowledge industry, this could mean
improving quality of solutions and/or raising profits by cooperating with
competitors e.g. through exchange/sharing of knowledge. The notion of
cooperating while simultaneously competing is referred to as coopetition
(Pelline, 1998; Loebke and Angebrn, 2006:58).

The potential benefits and beneficiaries of knowledge-sharing, however, are
not easy to pin-point. Turban, Aronson and Liang (2005:492) refer to the
difficulties of estimating the value of sharing and determining the beneficiaries
of such sharing as the “uncertain value of sharing”. Refer to Ghemawat
(1999:33-34) for a discussion of the heuristics that determine the likelihood of
complementors claiming value at the expense of competitors.
5-6

Chapter 5

Contextual determinants of a KMSS

5.2.7 Regulators: The public, shareholders,
government and legal and regulatory
implications
Governments recognise the importance of IC and encourage and support
research and development (R&D) initiatives (Marr, 2005:469-470). There are
various initiatives in progress to address the limitations in corporate reporting
of IC, including the Meritum and PRISM projects (Mouritson, Bukh & Marr,
2004:50; Mouritson, Bukh & Marr, 2005:72-74).

Coopetition is an area of controversy for regulators, e.g. the $150 million deal
between Microsoft and Apple that was investigated on antitrust grounds
(Pelline, 1998).

Consultancies are expected to perform activities for which they don’t have inhouse knowledge, for example, by organisations subjected to increasing
pressure from shareholders to assess, manage and report on their IC assets.

5.2.8 Major insights from considering Porter’s
“five forces” framework
Major insights gained by employing Porter’s “five forces” framework to explore
the context in which consultancies assist clients in choosing IC assessment
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methods (suitable to the contexts in which their clients intend to assess IC),
include:
•

Leveraging of existing client bases through capitalising on cross-selling
opportunities are a strong competitive driver.

•

High standards regarding quality of knowledge may become increasingly
important for safeguarding of reputation in the rise of buyer information,
and consequently, buyer power.

•

Customer relationships need to be developed and nurtured to support
competitive (market) positioning strategy.

•

The threat of new entrants to the business of assessing IC is remarkable
high.

•

The threat of substitute products and services to assist clients in choosing
IC assessment methods appears to be low.

•

Currently buyer power of clients in need of assistance with the choosing of
IC assessment methods appears to be is low, but could increase in the
face of improved buyer knowledge.

•

Buyers are prohibited from receiving most appropriate solutions to their
particular “problem” by low buyer knowledge, lack of shopping-around, the
KM discipline not having one universally agreed upon solution for any
particular “problem”, the difficulty of assessing KM solutions, as well as
rivalry between knowledge brokers, knowledge suppliers and knowledge
consumers hindering knowledge sharing/diffusion.

•

Intense supply-side competition for qualified people may have a negative
impact on the quality of assessment solutions (assistance with their
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choices of IC assessment methods) and/or on the cost to consultancies of
providing such assessment solutions.
•

There is a need for incentives and mechanisms to encourage knowledge
sharing in order to obtain access to the knowledge required to provide
clients with quality assessment solutions.

•

Shareholders and legislation moving towards enforcement of IC reporting
further expands demand (opportunities for providing) IC assessment
solutions.

•

Meeting the increased demand for IC assessment solutions without
compromising quality of solutions (considering the shortage of suitable
skills and the low entry barriers) presents quite a challenge, at least in the
short-run.

5.3 CHARACTERISTICS OF INDIVIDUAL
CONSULTANCY
The Zachman “Framework for Enterprise Architecture” is used to provide
structure to the process of “classifying and organizing the descriptive
representations of an Enterprise that are significant to the management of the
Enterprise as well as to the development of the Enterprise’s systems”
(Zachman, 1997). In this chapter the spotlight is on the “descriptive
representations” significant to the development, maintenance and use of a
system by a consultancy to assist clients in selecting and customising an
appropriate method (or combination of methods) for assessment of IC.
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Drawing upon the insights and conclusions derived from analysing the wider
management consultancy industry, the Zachman Framework for Enterprise
Architecture

is

employed

to

systematically

(level-by-level)

consider

characteristics of the individual consultancy firm as it impacts on the business
of selecting and customising IC assessment methods. Refer to Table 5.1 for a
representation of the Zachman Framework, with the first row (applying to this
chapter) highlighted. Since the intent of this chapter is confined to clarifying
the “contextual determinants” of abovementioned system to be used in a
generic consultancy, focus is on the first row of the Zachman Framework
(which is used in this research to characterise a generic consultancy).

Sharp (1999) explains that the first row of the framework, dealing with
objectives or scope, “presents high level guidance for the project” and will
often result in a document that could be referred to as a “Statement of Work”.
The first row is also referred to as the scope or ballpark view (Hay, 2000) or
the contextual level (Zachman, 1997).

In developing, maintaining and using the actual system – which is outside the
scope of this chapter – the focus progressively shifts to lower-level rows of the
framework. Aspects of the second and third row of the Zachman Framework
will be addressed in Chapter 6, dealing with the conceptual design of the
proposed KMSS.
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Note: In Table 5.1 the term “Business” will, on one level, refer to the “business of assessing
IC” (through the development, use and maintenance of a system by a consultancy to assist
clients in selecting and customising an appropriate method for assessment of IC). On another
level, it will refer to the “consultancy firm performing the business of assessing IC”. The main
focus level of this analysis is the “business of assessing IC” by a consultancy. The level of the
“consultancy firm performing the business of assessing IC” will be included in the analysis
only where it impacts on the “business of assessing IC”. The level of “consultancy firm
performing the business of assessing IC” is referred to as the level of an IC assessment
consultancy project.

Table 5.1 – Representation of Zachman Framework for Enterprise
Architecture with the first row highlighted
Source: Derived from Zachman (1997), Sharp (1999) and Hay (2000)

First Row
OBJECTIVES/
SCOPE
(CONTEXTUAL)
Planner
Second Row
ENTERPRISE
MODEL
(CONCEPTUAL)
Owner
Third Row
SYSTEM
MODEL
(LOGICAL)
Designer
Fourth Row
TECHNOLOGY
CONSTRAINED
MODEL (PHYSICAL)
Builder
Fifth Row
DETAILED
REPRESENTATIONS (OUT-OFCONTEXT)
Sub-Contractor
FUNCTIONING
ENTERPRISE

DATA
What?
List of things
important to
business

FUNCTION
How?
List of
processes the
business
performs

NETWORK
Where?
List of
locations in
which the
business
operates

PEOPLE
Who?
List of
organisations
important to
the business

TIME
When?
List of events/
cycles
important to
the business

MOTIVATION
Why?
List of
business
goals/
strategies

e.g.
Semantic
Model

e.g.
Business
Process
Model

e.g.
Business
Logistic
System

e.g.
Work
Flow
Model

e.g.
Master
Schedule

e.g.
Business
Plan

e.g.
Logical Data
Model

e.g.
Application
Architecture

e.g.
Unstructured
Systems
Architecture

e.g.
Human
Interface
Architecture

e.g.
Processing
Structure

e.g.
Business Rule
Model

e.g.
Physical Data
Model

e.g.
System
Design

e.g.
System
Architecture

e.g.
Presentation
Architecture

e.g.
Control
Structure

e.g.
Rule Design

e.g.
Data definition

e.g.
Program

e.g.
Network
Architecture

e.g.
Security
Architecture

e.g.
Timing
Definition

e.g.
Rule
Specification

e.g.
DATA

e.g.
FUNCTION

e.g.
NETWORK

e.g.
ORGANISATION

e.g.
SCHEDULE

e.g.
STRATEGY
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5.3.1 Data
The list of things (most) significant to the consultancy project is:
•

IC of client firms (viewed as IC assessment scenarios);

•

Contextual dimensions of the IC to be assessed (introduced and defined in
Table 1.7 of Section 1.2.4, Chapter 1 and illustrated in Figure 5.2);

IC

Size of organization
Purpose of or motivation for assessment
Level of resources
Level of assessment
Industry and line of business
Goals and objectives of organisation
Business Sector
Audience

Figure 5.2 – Contextual dimensions of IC assessment (scenario)

•

IC assessment methods (Refer to Annexure A for a list of methods);

•

Knowledge about methods, models, systems and frameworks for
assessing IC (illustrated in Figure 5.3); and

•

Assessment solutions.
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theoretical
descriptions of
existing
methods

theoretical
descriptions
of models,
systems and

which methods and what
particular implementations
thereof are used in which
contexts and industries, at
what levels and for what
purposes

knowledge on how to
practically implement
such methods
whether a particular
implementation is
deemed successful

which methods
should most
likely be
suitable under
what conditions

Figure 5.3 – Knowledge about IC assessment methods

5.3.2 Function
The list of processes (most) significant to the consultancy project and within
the scope of the architectural design proposed in Chapter 6 is:
•

Sourcing, retrieval and maintenance of knowledge concerning IC
assessment methods;

•

Analysis of assessment scenarios; and

•

Choosing of IC assessment methods.

Other processes significant to the consultancy project (and successful
execution thereof), but outside the scope of the architectural design proposed
in Chapter 6, are:
•

development of competence in area of assessment of IC;
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•

recruitment, retention, and development of suitable employees;

•

development of customer relationships to support organisational strategies

•

building and maintenance of reputation of competent/superior and
trustworthy assessors of IC through demonstration of high ethical
principals and deliverance of quality knowledge;

•

building and maintaining a knowledge brokering network, involving
prospecting, recruiting, and employing knowledge brokers and IC
specialists to serve in the network;

•

supply of mechanisms (e.g. as chosen through the use of KMSS) for ongoing assessment of IC;

•

design and implementation of mechanisms for effective sharing and
diffusing of knowledge concerning assessment of IC; and

•

design and implementation of mechanisms and (management) practices
for integrating cooperation and competition for extracting maximum
economic value creation e.g. by employing models, such as the CoLKEN
Construct (Loebke & Angebrn, 2006:59-62), designed to consider the
implications of coopetition on knowledge sharing.

Issues to consider (related to these functions) include:
•

How does the consultancy currently assist its clients – and how will it be
doing this in future?

•

What services (and specific subsets thereof) is it currently rendering – and
how will it be doing this in future?

5-14

Chapter 5

Contextual determinants of a KMSS

•

What cross-selling opportunities exist?

•

What possible synergies could be achieved between current and future
services?

5.3.3 Network
The concept network as used in this analysis (ordered according to the cells
of the Zachman Framework) includes:
•

physical locations and linkages;

•

virtual locations and linkages;

•

professional/industry-based networks; and

•

social networks.

The list of locations (most) significant to the consultancy project is:
•

locations (physical and virtual) of existing clients;

•

client locations (physical and virtual) identified in expansion strategy; and

•

locations (physical, virtual and electronic) of expertise, e.g. as embodied
in the knowledge brokering network.

Implications of physical/virtual/social/other positioning include:
•

legislatory/legal issues specific to a country or grouping of countries (e.g.
legislatory requirements concerning IC reporting),

•

legislatory requirements specific to an industry;

•

cultural issues;
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•

language-related issues; and

•

associations with (or within) clusters of industries / clusters of knowledge.

Considering the above, it appears that:
•

virtual infrastructure (e.g. the Internet) render actual physical location of
knowledge not overly important;

•

social networks may be a driving force for geographical expansion of client
base; and

•

cultural issues (e.g. trust) may affect participation in knowledge brokering
networks.

5.3.4 People
The Zachman Framework directs attention towards people and organisations
internal to the business (Sowa & Zachman, 1992:596-597; Zachman, 1997;
Sharp, 1999). These people groups or organisations (internal to the business
of assessing IC) are dominantly:
•

suppliers/providers/consumers of knowledge (suppliers of skills, expertise
and knowledge), e.g. employees, outsourcing companies, contractors,
owners of electronic data sources, external experts, and supplier networks;

•

buyers/(end-)users of knowledge, e.g. clients, or buyer networks; and

•

knowledge brokers (facilitating flow of knowledge from suppliers to
buyers), e.g. employees, contractors, members of external knowledge
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brokering networks, or knowledge networks (possibly including “rivals” as
discussed in section 4.6).

Jarke, Klemke and Nick (2001) refer to the above three people groups or
networks as the supplier domain, the user domain and the knowledge broker
domain respectively. Flow of work/knowledge is from the provider domain to
the knowledge broker domain and from the knowledge broker domain to the
user domain. Requests and payment/credits for knowledge provided would
probably flow in the opposite direction.

5.3.5 Time
The list of events/cycles processes (most) significant to the consultancy (for
the project under discussion) are:
•

major events or business cycles whose timing affects the operations of the
consultancy, e.g. financial year-ends of important/high-volume clients;

•

timing of requests for assessment of IC;

•

availability of knowledge workers/knowledge brokers/experts; and

•

scheduling of other business activities.

5.3.6 Motivation
The types of business goals and strategies significant to a consultancy (for the
project under discussion) are long- and medium-term strategy concerning:
•

development of competencies;
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competitive positioning;

•

building and safeguarding of reputation;

•

knowledge sharing; and

•

extraction of maximum/optimal economic value.
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Issues to consider (related to these “things”) include:
•

What existing data sources, information, knowledge, IC, or other assets
(belonging to or accessible by the consultancy), could be leveraged,
developed or sourced to complement the IC assessment function?

•

Are the consultancy projects performed according to sound ethical
principles (including quality assurance of knowledge supplied)?

Typical motivations of client organisations are considered on a coarse level
during this first-row analysis (and in detail when actually assisting clients in
choosing appropriate IC assessment methods, suited to their particular
contexts) including:
•

Why would client organisations require their IC to be assessed?

•

What are the strategic goals of client organisations?

•

Why would client organisations request the services of a particular
consultant for assisting them in choosing IC assessment methods?
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5.4 CONTEXTUAL DETERMINANTS FOR A SYSTEM
FOR ASSESSMENT OF IC
The previous section considered characteristics of the individual consultancy
firm as it impacts on the business of selecting and customising IC assessment
methods. This section subsequently draws upon the insights gained through
considering these characteristics to derive essential contextual determinants
for a system to be developed, maintained and used by a consultancy to assist
clients in choosing (selecting and customising) an appropriate method for
assessment of IC. The resulting list of essential contextual determinants
(adapted from Pretorius & Coetzee, 2006b:398), classified according to the six
columns of the Zachman Framework, is summarised in Table 5.2.
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Table 5.2 – Essential contextual determinants classified according to the
columns of the Zachman Framework for Enterprise Architecture
Source: Adapted from Pretorius and Coetzee (2006b:398)
Column of

Contextual determinants

Zachman

maintained and used by a consultancy firm to assist clients in
selecting

and

for

customising

a system

an

to

be

appropriate

developed,

method

for

Framework

assessment of IC

Data (What?)

•

Access to knowledge on IC assessment methods

•

Access to spheres of relevance of IC assessment methods

•

Access to knowledge on success rates of IC assessment methods
in various contexts

Function (How?)

•

Effective management (organisation, storage and retrieval) of
knowledge regarding assessment of IC)

•

Infrastructure for access to knowledge and competencies
concerning assessment of IC

•

Recruitment, retention, and development of suitable employees

•

Competencies and resources (or access to competencies and
resources) to provide mechanisms for on-going assessment of IC

•

Mechanisms controlling quality of knowledge

•

Building and maintaining a reputation of being competent/superior
and trustworthy suppliers of knowledge and more specifically of
mechanisms for on-going assessment of IC

•

Development and nurturing of customer relationships

•

Mechanisms/incentives

for

effective

sharing

of

knowledge

between assessors of IC
•

Effective diffusion of knowledge concerning assessment of IC
within relevant client industries

•

Mutual-beneficial coopetition, possibly in the form of effective
knowledge brokering networks

•

Management

processes

for

integrating

cooperation

and

competition for extracting maximum economic value
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Column of

Contextual determinants

Zachman

maintained and used by a consultancy firm to assist clients in
selecting

and

Framework

assessment of IC

Network (Where?)

•

for

customising

a system

an

to

be

appropriate

developed,

method

for

Sound expansion strategy concerning client base and physical
locations, taking into account social networks and existing as well
as developing clusters of knowledge

•

Appropriately structured networks enabling effective knowledge
sharing/brokerage

•

Consideration of legislatory requirements (based on location)
impacting on clients

People (Who?)

•

Consideration for cultural and language differences

•

Competent employees operating according to sound ethical
principles

•

Customer relationships supporting organisational strategies

•

Effective participation in knowledge sharing/knowledge brokering
networks by knowledge brokers, suppliers and consumers

Time (When?)

Motivation (Why?)

•

Infrastructure for in-time response to requests

•

Balancing of work-load in response to business cycles and events

•

Sound medium to long-term strategy concerning competencies,
competitive positioning, safeguarding of reputation, knowledge
sharing and extraction of maximum/optimal economic value

•

Knowledge of client organisations’ motivation for assessment of
IC and their strategic goals

Note that a subset of the requirements listed in Table 5.2 has a direct bearing on the
conceptual design of a KMSS (as discussed in Chapter 6) and another (overlapping) subset
could be useful in deriving guidelines for implementation and/or critical success factors for
implementation.
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5.5 SUMMARY AND CONCLUSIONS
This chapter establishes contextual determinants of a system to be
developed, maintained and used by a consultancy (firm) to assist clients in
selecting and customising an appropriate method (or combination of methods)
for assessment of IC. Porter’s framework for industry analysis is employed to
examine influences from, and restrictions posed by, the wider management
consultancy industry and the first row of the Zachman Framework for
Enterprise

Architecture,

to

systematically

consider

contextual

level

characteristics of the individual consultancy as it impacts on its business of
assessing IC. This process culminates in a set of essential contextual
determinants organised according to the six columns of the Zachman
Framework. These contextual determinants provide a context for the
conceptual modelling process reported on in Chapter 6.

Contextual determinants with a direct bearing on the modelling of the
business of assessing IC and on the modelling of the proposed KMSS (the
focus of the second and the third row of the Zachman Framework
respectively, as discussed in Chapter 6) include:
•

access to literature/knowledge on methods for assessment of IC;

•

access to knowledge on appropriateness/application areas of existing
methods for assessment of IC and information on success rates in various
circumstances;

•

knowledge concerning client organisations’ motivation for assessment of
IC and their strategic goals;
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effective management (organisation, storage and retrieval) of knowledge
regarding assessment of IC;

•

infrastructure for access to knowledge and competencies concerning
assessment of IC;

•

mechanisms controlling quality of knowledge;

•

appropriately

structured

networks

enabling

effective

knowledge

sharing/brokerage;
•

infrastructure for in-time response to requests;

•

consideration of legislatory requirements (e.g. based on location)
impacting on clients; and

•

consideration for cultural and language differences.

Contextual determinants (outside the boundaries of the proposed KMSS) that
can be viewed as critical success factors for the successful implementation
and use of the proposed KMSS include:
•

competencies and resources to provide mechanisms for on-going
assessment of IC;

•

recruitment, retention, and development of suitable employees;

•

adherence to ethical principles;

•

building and maintenance of reputation of being competent/superior and
trustworthy suppliers of knowledge and more specifically of mechanisms
for on-going assessment of IC;
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incentives and management processes for effective sharing of knowledge
between assessors of IC, integrating cooperation and competition for
extracting maximum economic value;

•

mutual-beneficial coopetition through effective knowledge sharing (e.g.
through participation in knowledge brokering networks by knowledge
brokers, suppliers and consumers);

•

effective diffusion of knowledge concerning assessment of IC within
relevant client industries;

•

sound expansion strategy concerning client base and physical locations,
taking into account social networks and existing and developing clusters of
knowledge;

•

development and nurturing of customer relationships in accordance to
organisational strategies; and

•

sound medium to long-term strategy concerning development of
competencies,

competitive

positioning,

safeguarding

of

reputation,

knowledge sharing and extraction of maximum/optimal economic value.
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CHAPTER 6: CONCEPTUAL DESIGN

OF AN APPROPRIATE KNOWLEDGE
MANAGEMENT SUPPORT SYSTEM

“Keep it simple: as simple as possible, but no simpler.” (Albert
Einstein quoted by Engelbrecht, 2002:3)

6.1 INTRODUCTION
This chapter deals with Subsidiary Research Question 4 (SRQ4), introduced
in Chapter 1 and revisited in Figure 6.1.

SRQ4
What should the conceptual design of an appropriate KMSS for
choosing IC assessment methods be?

Figure 6.1 – Subsidiary Research Question 4 (SRQ4)

In addressing SRQ4, this chapter reports on the conceptual design of a KMSS
for assessment of IC. The contextual determinants established in Chapter 5
(concentrating on the first-row level of the Zachman Framework) provide a
context for the conceptual modelling process reported on in this chapter. The
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characteristics of the business of assessing IC and of the proposed KMSS are
considered according to the second and third rows of the Zachman
Framework respectively. The conceptual design of the KMSS is constructed
through an iterative development process. Each of the three iterations
consists of a modelling and an evaluation component. The first iteration
produces a first explorative version, to be used as a conceptual tool for
visualising and developing subsequent versions of the conceptual design of
the proposed KMSS. The second iteration results in a more comprehensive
version. The third iteration refines the user interface subsystem and the
knowledge-based management subsystem (KbMS) of the proposed KMSS.
Outcomes of evaluation components’ iterations, fed into subsequent iterations’
modelling components.

6.2 CHARACTERISTICS OF BUSINESS OF
ASSESSING IC
The second row of the framework deals with the actual (most likely
diagrammatical) modelling of the contextual issues outlined in the first row.
The second row is also referred to as the model of the business or owner’s
view (Hay, 2000) or the conceptual level (Zachman, 1997). Refer to Table 6.1
for a representation of the Zachman Framework, with the second row
(pertaining to Section 6.2) highlighted.
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Table 6.1 – Representation of Zachman Framework for Enterprise
Architecture with the second row highlighted
Source: Derived from Zachman (1997), Sharp (1999) and Hay (2000)

First Row
OBJECTIVES/
SCOPE
(CONTEXTUAL)
Planner
Second Row
ENTERPRISE
MODEL
(CONCEPTUAL)
Owner

Third Row
SYSTEM
MODEL
(LOGICAL)
Designer
Fourth Row
TECHNOLOGY
CONSTRAINED
MODEL (PHYSICAL)
Builder
Fifth Row
DETAILED
REPRESENTATIONS (OUT-OFCONTEXT)
Sub-Contractor
FUNCTIONING
ENTERPRISE

DATA
What?
List of things
important to
business

FUNCTION
How?
List of
processes the
business
performs

NETWORK
Where?
List of
locations in
which the
business
operates

PEOPLE
Who?
List of
organisations
important to
the business

TIME
When?
List of events/
cycles
important to
the business

MOTIVATION
Why?
List of
business
goals/
strategies

e.g.
Semantic
Model
including
Business
Entities and
their
Relationships

e.g.
Business
Process
Model
including
Business
Processes
and Business
Resources

e.g.
Business
Logistic
System
including
Locations
and Linkages

e.g.
Work
Flow
Model
including
Organisation
Units and
Products

e.g.
Master
Schedule
including
Time of
Business
Events and
Business
Cycle

e.g.
Business
Plan
including
Business
Objective
and Business
Strategy

e.g.
Logical Data
Model

e.g.
Application
Architecture

e.g.
Unstructured
Systems
Architecture

e.g.
Human
Interface
Architecture

e.g.
Processing
Structure

e.g.
Business Rule
Model

e.g.
Physical Data
Model

e.g.
System
Design

e.g.
System
Architecture

e.g.
Presentation
Architecture

e.g.
Control
Structure

e.g.
Rule Design

e.g.
Data definition

e.g.
Program

e.g.
Network
Architecture

e.g.
Security
Architecture

e.g.
Timing
Definition

e.g.
Rule
Specification

e.g.
DATA

e.g.
FUNCTION

e.g.
NETWORK

e.g.
ORGANISATION

e.g.
SCHEDULE

e.g.
STRATEGY

6.2.1 Data
Figure 6.2 illustrates relationships between “things” identified in Section 5.3.1.
Contextual dimensions of IC can be seen as meta-knowledge of (knowledge
about) IC and knowledge about IC assessment methods as meta-knowledge
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of (knowledge about) IC assessment methods. To determine (choose)
assessment solutions (discussed in more detail in Section 6.2.2), knowledge
about IC assessment methods is applied to contextual dimensions of IC. At
the level of the business of assessing IC, it is not deemed necessary to
consider IC separate of contextual dimensions of IC (indicated by the dotted
lines) or, similarly, to consider IC assessment methods separate from
knowledge about IC assessment methods.

IC
IC

assessment
methods
Assessment
solution

Contextual

Knowledge

dimensions of

about IC

IC

assessment
methods

Figure 6.2 – Relationships between “things”

6.2.2 Function
Figure 6.3 illustrates relationships between functions identified in Section
5.3.2.
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Sourcing of

Analysis of

knowledge

contextual
dimensions

knowledge
sources

Contextual
dimensions
(of IC to be
assessed)

Knowledge about

Choosing IC

IC assessment methods

assessment

Assessment
solution

method

Maintenance of

Retrieval of

knowledge

knowledge

Figure 6.3 – Relationships between functions

In order to choose assessment solutions, contextual dimensions of the IC to
be assessed are analysed and relevant knowledge about IC assessment
methods retrieved from the storage for knowledge about IC assessment
methods. As indicated in Figure 6.3, the stored knowledge about IC
assessment methods is sourced from external knowledge sources as well as
from previous/existing assessment solutions and maintained (organised and
validated).
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6.2.3 Network
Data/knowledge about methods (also referred to as models, systems and
frameworks) for assessing IC is scattered across existing literature, the
operations and processes of organisations, various databases and the minds
of academics and practitioners. Data/knowledge about the contextual
dimensions of IC to be assessed for client organisations exists in
organisational documentation and in the minds of organisational members.

Since this research deal with a KMSS to be developed for a generic
consultancy (knowledge broker), sourcing knowledge from generic knowledge
suppliers and delivering knowledge to generic knowledge consumers, the
identification of exact locations of knowledge providers, knowledge brokers
and knowledge consumers are outside the scope of the analysis.

6.2.4 People
To help in dealing with the variety and complexities to be coped with in the
system to be designed, this research employs the notion of a knowledge
brokering system. Knowledge brokering can be described as the transfer of
relevant and useful knowledge from suppliers of knowledge to consumers of
knowledge (Jarke, Klemke & Nick, 2001; CHSRF, 2003; Street & Gallupe,
2003), so that consultancies, as well as consultancy projects carried out by
them, can be viewed as knowledge brokering systems.
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Subsequently, this research refers to a system that enables knowledge
brokering as a knowledge brokering system. Figure 6.4 illustrates the major
components/domains/roles/networks) of a knowledge brokering system, each
of which could be in the form of a person, firm, system, or network:


the knowledge broker;



the knowledge provider/supplier; and



the knowledge consumer/user/buyer.

The knowledge broker liaisons between the knowledge provider and the
knowledge consumer. The knowledge broker receives requests for knowledge
from the knowledge consumer and the knowledge broker sends requests for
relevant knowledge to the knowledge provider which responds to such
requests. The knowledge provider sends responses to requests to the
knowledge broker who sends relevant and useful knowledge to the knowledge
consumer (Jarke, Klemke & Nick, 2001; CHSRF 2003; Street & Gallupe,
2003).

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

PROVIDER

BROKER

CONSUMER

Figure 6.4 – Knowledge brokering system
Source: Derived from discussions by Jarke, Klemke and Nick (2001), by
CHSRF (2003) and by Street and Gallupe (2003)
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6.2.5 Time
A typical arrangement could be for IC assessment projects to be scheduled
upon receiving requests by potential knowledge consumers. The required
knowledge could then be retrieved either from accumulated (during the past)
knowledge or sourced real-time from knowledge providers. Since this
research deals with a KMSS to be developed for a generic consultancy,
detailed scheduling of events is outside the scope of the analysis.

6.2.6 Motivation
Motivations/objectives

for

the

choosing

of

IC

assessment

methods

(corresponding to Requirements R5, R6 and R7 of Figure 1.4 and Table 1.10
of Chapter 1), include improvements:
•

in the alignment of their IC with their organisational context, goals,
objectives and critical success factors and with the opportunities and
threats posed by their environments;

•

in the leveraging of their IC as a sustainable source of competitive
advantage; and

•

in their IC reporting.

Types of business goals significant to an IC assessment project performed by
a generic consultancy were outlined in Section 5.3.6.
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Since the consultancy is viewed at the generic level, detailed business
objectives are outside the scope of this analysis, but could e.g. be related to:
•

market share of IC assessment business;

•

reputation as suppliers of IC assessment solutions; and

•

development of knowledge brokering network.

6.3 CHARACTERISTICS OF KMSS
Refer to Table 6.2 for a representation of the Zachman Framework, with the
upper level part of the third row (pertaining to Section 6.3) highlighted. Note
that the conceptual design of the proposed KMSS corresponds to the upper
level part of the third row of the Zachman Framework and not to the entire
third row.

A detailed logical model as prescribed by the third row of the

Zachman Framework, is beyond the scope of this research project.
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Table 6.2 – Representation of Zachman Framework for Enterprise
Architecture with the upper level part of the third row highlighted
Source: Derived from Zachman (1997)

First Row
OBJECTIVES/
SCOPE
(CONTEXTUAL)
Planner
Second Row
ENTERPRISE
MODEL
(CONCEPTUAL)
Owner
Third Row
SYSTEM
MODEL
(LOGICAL)
Designer

DATA
What?
List of things
important to
business

FUNCTION
How?
List of
processes the
business
performs

NETWORK
Where?
List of
locations in
which the
business
operates

PEOPLE
Who?
List of
organisations
important to
the business

TIME
When?
List of events/
cycles
important to
the business

MOTIVATION
Why?
List of
business
goals/
Strategies

e.g.
Semantic
Model

e.g.
Business
Process
Model

e.g.
Business
Logistic
System

e.g.
Work
Flow
Model

e.g.
Master
Schedule

e.g.
Business
Plan

Locations
significant to
KMSS
e.g.
Unstructured
Systems
Architecture
e.g.
System
Architecture

People
significant to
KMSS
e.g.
Human
Interface
Architecture
e.g.
Presentation
Architecture

Time
significant to
KMSS
e.g.
Processing
Structure

Motivations
significant to
KMSS
e.g.
Business Rule
Model

e.g.
Control
Structure

e.g.
Rule Design

Conceptual design
Of KMSS
e.g.
Logical Data
Model

e.g.
Application
Architecture

Fourth Row
TECHNOLOGY
CONSTRAINED
MODEL (PHYSICAL)
Builder

e.g.
Physical Data
Model

e.g.
System
Design

Fifth Row
DETAILED
REPRESENTATIONS (OUT-OFCONTEXT)
Sub-Contractor

e.g.
Data definition

e.g.
Program

e.g.
Network
Architecture

e.g.
Security
Architecture

e.g.
Timing
Definition

e.g.
Rule
Specification

e.g.
DATA

e.g.
FUNCTION

e.g.
NETWORK

e.g.
ORGANISATION

e.g.
SCHEDULE

e.g.
STRATEGY

FUNCTIONING
ENTERPRISE

6.3.1 Data
An iterative process is followed in constructing a conceptual design of a
KMSS (integrating data/knowledge and function) for selecting IC assessment
methods. Each iteration consists of a modelling and an evaluation component.
These iterations are discussed in Sections 6.4 to 6.6. Note that a detailed
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data model is outside the scope of the conceptual design. Refer to Annexure
C for an example data model (as employed by the prototype to be discussed).

6.3.2 Function
As noted in the previous sub-section, an iterative process is followed in
producing a conceptual design of a KMSS – integrating data/knowledge and
function – for selecting IC assessment methods, discussed in Sections 6.4 to
6.6.

6.3.3 Network
As mentioned in Section 6.2.3, exact locations of knowledge providers,
knowledge brokers and knowledge consumers are outside the scope of the
analysis, since this research deals with a generic consultancy. Some general
remarks/guidelines applying to a typical configuration of the proposed KMSS
include:
•

Due to the wide geographical spread of relevant knowledge, the link
between knowledge suppliers and knowledge brokers will most likely be
virtual (e.g. making use of the Internet).

•

The link between the knowledge broker and knowledge consumer will
probably contain elements of virtual and non-virtual interaction (e.g.
computer-to-computer,
videoconferencing,

e-mail,

interviews,

telephone
workshops

calls,
and

teleconferencing
exchange

of

documentation). Due to the uniqueness of the assessment situations of
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clients, and in order to develop trust between participating parties, a
degree of personal interaction may be required. Often, however, time and
money could be saved through virtual communication.

6.3.4 People
It is noted in Chapter 2 (Section 2.5) that:
•

developers and maintainers could be combinations of consultants,
academics, practitioners, software developers, knowledge engineers and
multi-disciplinary specialists;

•

users could be consultants, managers, in-house specialists or workgroups; and that

•

in this research the term “consultancy” is used to refer to the collectivity of
developers, maintainers and users of such systems.

6.3.5 Time
Knowledge retrieval takes place while choosing IC assessment methods. A
delay could occur when the required knowledge is not readily available and
need to be acquired/sourced, e.g. through knowledge brokering network.

Knowledge acquisition could take place at regular intervals and/or whenever
the intelligent system (e.g. while attempting to solve a problem) sources
relevant knowledge from the knowledge repository.
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6.3.6 Motivation
knowledge about methods, models, systems and frameworks for assessing IC
(as illustrated in Figure 5.3 of Section 5.3.1) is scattered across existing
literature, the operations and processes of organisations, various databases
and the minds of academics and practitioners. This knowledge includes (refer
to Figure 5.3):
•

theoretical descriptions of existing methods;

•

knowledge on how to practically implement such methods;

•

data, information and know-how on which methods, and what particular
implementations thereof, were used in which contexts and industries, at
what levels and for what purposes;

•

whether a particular implementation was deemed successful or not;

•

theoretical descriptions of models, systems and frameworks; and

•

tacit knowledge concerning which methods should most likely be suitable
under what conditions and circumstances.

This research (refer to Section 1.3, Chapter 1) argues that systems or
mechanisms are needed to manage (organise, store and retrieve) the
evolving body of knowledge concerning methods for assessment of IC
(including spheres of relevance) and the choosing of IC assessment methods.
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The components of such a system (referred to in this research as a KMSS)
are required to assist with:
•

making sense of:
o the new problem and its context; and the
o

context and spheres of relevance of existing solutions;

•

the development of relevant solutions for new problems;

•

the selection of an appropriate solution; and

•

the customisation of such solution.

Herbert Simon, as cited by Sprague (1980:19), Stair (1996:51), Mallach
(2000:39-41) and Turban, Aronson, Liang and Sharda (2007:53), developed a
model that divides decision-making into the following three phases:
•

intelligence (examining reality and identifying and defining the problem);

•

design (constructing a model by making assumptions about reality and
documenting the relationships among variables); and

•

choice (proposing a solution and testing it on paper).

A fourth phase was added later, extending Simon’s model for decision-making
to a model for problem solving (Stair, 1996:52; Turban et al., 2007:53):
•

implementation (putting a recommended solution to work).

Table 6.3 depicts activities for the original three phases of the decisionmaking process as identified by Simon.
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Refer to Mallach (2000:65-71) for a discussion of the correspondence between the phases
(consisting of activities) of Simon’s decision-making model and the steps of an alternative
decision-making model, the Kepnor-Tregoe model. Due to the similarity of activities/steps, a
KMSS suitable for supporting decision-making according to Simon’s model, should also be
capable of supporting decision-making according to the Kepnor-Tregoe model (or other
similar models).

Table 6.3 – Activities of the decision-making process
Source: Quoted directly from Turban et al. (2007:54)
Phase

Activities

Intelligence

“Organizational objectives”
“Search and scanning procedures”
“Data collection”
“Problem identification”
“Problem ownership”
“Problem classification”
“Problem statement”

Design

“Formulate a model”
“Set criteria for choice”
“Search for alternatives”
“Predict and measure outcomes”

Choice

“Solution to the model”
“Sensitivity analysis”
“Selection of best (good) alternative(s)”
“Plan for implementation”
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Mapping these requirements to Simon’s decision-making process, this could
be rephrased as stating that systems or mechanisms are required to provide
support to organisational analysts and managers for all four phases of the
decision-making/problem solving process, as illustrated in Table 6.4.

Table 6.4 – Matching of requirements of KMSS with phases of Simon’s
decision-making/problem solving process
Requirement

Requirements of KMSS

Simon’s decision-making
process

The selecting of an appropriate

Sense-making

Intelligence

method or methods for a specific

Development of relevant

Design

organisation and purpose

solutions

The customisation of such

Selection of appropriate solution

Choice

Customisation of solution

Implementation

method or methods

From the above analysis the requirements listed (introduced in Figure 1.4 of
Chapter 1) and corresponding objectives, as listed in Table 6.5, are derived
for the proposed KMSS:
•

providing support for all four phases of the decision making process
concerning selection and customisation (Requirement R1 of Figure 1.4);

•

assisting with the management of complexity of choice and overcoming
cognitive limitations of the human mind (Requirement R2 of Figure 1.4);
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promoting synergism by combining the steps of different models for
assessment of IC (Requirement R3 of Figure 1.4); and

•

facilitating the organisation, storage and retrieval of relevant data, models
and knowledge (Requirement R4 of Figure 1.4).

Table 6.5 – Objectives of KMSS`
Objective Description
1.

Provide support to the process of selecting and customising an appropriate
method/strategy (or combination thereof) for assessment of IC, addressing all
four phases of Simon’s decision making process, including intelligence, design,
choice and implementation. (Corresponds to Requirement R1 of Figure 1.4 and
Table 1.10 of Chapter 1)

2.

Utilise past knowledge and expertise to accelerate and improve decisionmaking. (Corresponds to Requirement R2 of Figure 1.4 and Table 1.10 of
Chapter 1)

3.

Promote

synergism

through

integration

of

methods.

(Corresponds

to

Requirement R3 of Figure 1.4 and Table 1.10 of Chapter 1)

4.

Manage and apply the evolving body of knowledge concerning the assessment
of IC. (Corresponds to Requirement R4 of Figure 1.4 and Table 1.10 of
Chapter 1)
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6.4 CONCEPTUAL DESIGN OF KMSS: FIRST
ITERATION
The first iteration produces a first explorative version, to be used as a
conceptual tool for visualising and developing subsequent versions of the
conceptual design of the proposed KMSS.

6.4.1 Modelling
Following from the objectives derived in the previous section (Table 6.5) the
proposed KMSS for assessment of IC needs mechanisms for decision support
(objective 1), for knowledge capturing, storage and retrieval (Objectives 2 and
4) and possibly for providing intelligence (Objectives 1, 2, 3 and 4).

Scanning and analysing existing literature the following list of candidate
structures for such a system arises:
•

a KMS integrated with a DSS (Bolloju, 2002:163-176) and possibly an
intelligent system such as an ES or neural network;

•

a DSS integrated with an ES (Stair, 1996:401; Liebowitz, 1998:170-175;
Turban et al., 2007:533), also referred to as a knowledge-based decision
support system or an intelligent decision support system (IDSS); and

•

a DSS, consisting of a data management component, a model
management component, a user interface and a knowledge-based
component (Turban et al., 2007:96-115), possibly connected to an
organisational knowledge base (maintained by an intelligent system)
and/or to a knowledge repository (maintained by a KMS);
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Analysing these structures reveals that they are overlapping and that all four
consists of some or all of the following constituents (or component groups):
•

the three main components of a DSS, namely a data management
component, a model base component and a user interface component
(Lauden & Lauden, 1996:610; Stair, 1996:385-390; Mallach, 2000:168; Oz,
2002:479-487; Turban et al., 2007:92-114);

•

one or more intelligent systems, e.g. ES (Stair,1996:385-390; Mallach,
2000:429; Negnevitsky, 2002:30-33; Oz, 2002:523; Coppin, 2004:252-254;
Giarratano & Riley, 2005:28-29; Turban et al., 2007:552-555);

•

the fourth (optional) component of a DSS, as proposed by Turban et al.
(2007:115), namely a knowledge-based component consisting of a
knowledge base or knowledge bases maintained by one or more intelligent
systems; and

•

a KMS (Liebowitz, 1998:172; Oz, 2002:343-344; Kumar, 2005:109; Turban
et al., 2007:494-496).

The components of these constituents (component groups) are discussed in
more detail in the Sections 6.5 and 6.6, dealing with the second and third
iteration of the proposed KMSS respectively.

A closer look reveals that, in the list above, the third constituent is
conceptually the same as the second constituent and these two constituents
are therefore combined. Table 6.6 shows the resulting list of constituents, and
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for each constituent the objectives it facilitates (is responsible for), or assist in
facilitating it (supports the responsible constituent with).

Table 6.6 – Matching constituents of candidate structures for proposed KMSS
with objectives
Constituent Description

1.

The three main components of a

Objectives

Objectives

facilitating

assisting with

1

2, 3 and 4

2 and 3

1 and 4

4

1, 2 and 3

DSS, namely a data management
component, a model management
component and a user interface
component

2.

ES, also referred to as the fourth
(optional) component of a DSS,
namely a knowledge-based
component (consisting of a
knowledge base or knowledge bases
maintained by one or more intelligent
system)

3.

KMS (including a knowledge
repository)

Analysing the constituents and corresponding objectives in Table 6.6, it is
deduced that, in order to fulfil all the objectives of the proposed KMSS listed in
Table 6.5, all three (remaining) constituents need to be included:
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DSS (including data management component, model management
component and user interface component);

•

ES (referred to as intelligence component); and

•

KMS (referred to as knowledge management component).

Integrating the constituents listed above, a first explorative version – serving
primarily as conceptual aid in visualising and developing subsequent versions
of the conceptual design – is constructed as shown in Figure 6.5.

Data Management

User Interface

Model Management

Intelligence

Knowledge Management

Figure 6.5 – Version 1 of proposed KMSS for assessment of IC
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A data management, model management, user interface, knowledge
management and intelligence component form the main elements or Version
1 of the proposed KMSS.

Figure 6.6 depicts an instantiation of Version 1.1 (refer to Figure 6.5)
illustrating examples of data sources and models employed by the proposed
KMSS.

Data Management

User Interface

Internal publications
External Publications

Internal Databases

Internet

External Databases

Internal Experts

Input: Strategic objectives,
(If available:
Critical intangibles, Indicators, Measures)

External Experts

Model Management
Financial Valuation
Models

Value Measurement
Models

EVA and MVA
Market-to-book Ratio
Tobin q
Technology Broker
Cost Approaches
Market Approaches
Income Approaches

Intellectual Capital Audit
HRA
Balanced Scorecard

Intermediate values: Categories, Critical intangibles,
Indicators, Measures

Intelligence

Value Assessment
Models

Measurement Models
Skandia Navigator
IC Index
New IC Measurement”
Intangible Asset Monitor
Citation Weighted
Patents?

Sub-models for determining intermediate values

Knowledge Management

Figure 6.6 – Instantiation of proposed KMSS for assessment of IC

Data sources (possibly overlapping) accessed through the data management
component include internal and external publications, internal and external
databases, the Internet and internal and external experts. Data obtained from
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these data sources serve as input to the models of the model management
component. Models may call upon other models (sub-models) for obtaining
intermediate values. Note that in the model management component of the
instantiation in Figure 6.6 IC assessment methods are grouped according to
Andriessen’s (2004a:232) “how” classification (classification according to
approach) discussed in Section 3.3.1.

6.4.2 Evaluation
Reflecting upon Version 1 of the proposed KMSS (Figure 6.5) it is noticed
that:
•

All

interaction

between

components

takes

place

via

the

model

management component. Direct interaction between the other components
needs to be considered.
•

The relationships and division of responsibilities between the model
management component, the intelligence component and the knowledge
management component need to be clarified.

Analysing the instantiation of Version 1 (Figure 6.6) reveals that:
•

Classification of IC assessment methods into four categories represents
only one of many possible classification schemes for IC assessment
methods;

•

The model management system only attempts to address the needs of the
implementation phase (where the actual model or models selected in the
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first three phases are implemented) and should be extended to also
include the necessary models for the first three phases of the decisionmaking process (intelligence, design and choice).
•

A mechanism for learning (e.g. of new methods categorisations) of
methods for IC assessment is required.

•

As opposed to the intuitive approach followed in the construction of
Version 1 and the corresponding instantiation, a more systematic
approach needs to be followed in subsequent versions of the proposed
KMSS.

6.5 CONCEPTUAL DESIGN OF KMSS: SECOND
ITERATION
The modelling component of the second iteration (of the conceptual design of
a KMSS for choosing IC assessment methods):
•

addresses the issues raised in the evaluation component of the first
iteration; and

•

systematically considers existing literature (as outlined in the discussion of
the first iteration) in constructing a more comprehensive version of the
conceptual design of a KMSS for choosing IC assessment methods.

The evaluation component of the second iteration reflects upon the
conceptual model resulting from the modelling component of the second
iteration.
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6.5.1 Modelling
In addressing the issues raised in the evaluation component of the first
iteration the modelling component of this second iteration:
•

revisits the grouping of, naming of and relationships between components
(Section 6.5.1);

•

clarifies the division of responsibility between the model management,
intelligence and knowledge management components (Section 6.5.1.2
and Section 6.5.1.4); and

•

incorporates the insights gained through analysing the proposed
instantiation of Version 1 (refer to Figure 6.6) introduced in Section 6.4.1.

In constructing a “more comprehensive” version of the proposed KMSS the
following categories of literature are considered in this second iteration:
•

DSS (refer to Table 6.8);

•

ES (refer to Table 6.9); and

•

KMS (refer to Table 6.10).

Names employed by various authors for the “main” components of a DSS are
summarised in Table 6.7. (Refer to Table 6.8 for a comprehensive list of
components for DSS as specified by these authors.) Note that:
•

all six authors include a data management component (referred to as data
subsystem, DSS database, database, data management module or data
management system);
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all six authors include a model management component (referred to as
model subsystem, model base, model management module or model
management system);

•

all six authors include a user interface component (referred to as user
system interface, user interface, dialogue module or user interface
subsystem); and

•

Turban et al. (2007:92-111) propose, as optional fourth component, a
knowledge-based

component

(referred

to

as

a

knowledge-based

management subsystem), which “provides intelligence” and could be
connected to a KMS.
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Table 6.7 – Names employed by various authors for “main” components of a
DSS
Source: Derived from Sprague (1980:20-26); Lauden and Lauden (1996:610),
Stair (1996:385-390), Mallach (2000:168), Oz (2002:479-487) and Turban et
al. (2007:92-111)
Sprague

Lauden and

Stair

Mallach

Oz

Lauden

Turban,
Aronson,
Liang and
Sharda

Data

DSS database

Database

Database

subsystem

Model

Model base

Model base

Model base

subsystem

User system
interface

User Interface

User interface
(dialogue

User Interface

Data

Data

management

management

module

subsystem

Model

Model

management

management

module

subsystem

Dialogue

User interface

module

(dialogue)

management)

subsystem
Knowledgebased
management
subsystem

Let us decide to adopt the names used by Turban et al. (2007) for these four
components to label the quadrants of the KMSS proposed by this research.
The intelligence and knowledge management components of Version 1 are
combined to form the knowledge-based management subsystem, due to
extensive interaction (high cohesion) between these components.
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The four quadrants of Version 2 of the proposed KMSS thus contain
(respectively) the:
•

data management subsystem;

•

model management subsystem;

•

user interface subsystem; and

•

knowledge-based management subsystem (KbMS).

These four quadrants and the interactions between them are discussed in
more detail in sub-sections 6.5.1.1 to 6.5.1.4. Note that the main contribution
of this (second) iteration to the existing body of knowledge (on DSS, ES and
KMS and the integration) thereof is in the quadrant of the KbMS. Refer to
Table 6.8 and Table 6.9 for the components of DSS and ES respectively (with
components fulfilling the same or similar function positioned on the same
level) and to Table 6.10 for constituent processes of KMS as proposed by
various authors.

Note that authors (referenced by this research) tend to described KMS in
terms of constituent processes (referred to as stages, procedures,
technologies, phases or steps) and not in terms of components (as is the
case for DSS and ES). Therefore Table 6.10 depicts such constituent
processes – and not components – of a KMS.
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Table 6.8 – Components of a DSS
Source: Derived from Sprague (1980:20-26); Lauden and Lauden (1996:610),
Stair (1996:175-181, 385-390), Mallach (2000:168), Oz (2002:479-487) and
Turban et al. (2007:92-111)
Sprague

Lauden and

Stair

Mallach

Oz

Lauden

Turban,
Aronson,
Liang and
Sharda

Data

DSS Database

subsystem

•

Data

Data-

•

Data

End-user query

management

management

dictionary

tools

module

subsystem

•

•

Data

Decision

database

manipu-

support

External

lation

database

data

language;

•

DBMS

Structured

•

Data

•

sources

•

Database

Decision
support

•

Database

DMBS

query

directory

•

language
DSS software

External

system

database-

DBMS

Query
facility

access
DBMS
Model

MMS

subsystem

•

Models

MMS

Model

Model

Access to other

management

management

computer-

module

subsystem

based system
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Model base

Model base

•

Model base

Model
base

building

•

MBMS

blocks and

•

Modelling

routines

DSS generator

Model

language

•

development
tools

Model
directory

Model
execution,
integration and
command
processor
User system

User interface

User interface /

interface

dialogue

•

management

Action
language

•

Dialogue

User-interface

module

(dialog)
subsystem

•

User

Display or

interface

presen-

managem

tation

ent system

language

•

User Interface

•

Natural

Know-

language

ledge

processor

base

•

Input
languages

•

Output
languages

Knowledgebased
management
subsystem
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Table 6.9 – Components of an ES
Source:

Derived

from

Stair

(1996:385-390),

Mallach (2000:427-429),

Negnevitsky (2002:30-33), Oz (2002:523), Coppin (2004:252-254), Giarratano
& Riley (2005:28-29) and Turban et al. (2007:552-555)
Stair

Mallach

Negnevitsky

Oz

Coppin

Giarratano &

Turban,

Riley

Aronson,
Liang &
Sharda

Knowledge

Knowledge

Knowledge

Knowledge

Knowledge

Agenda

Knowledge

base

base

base (rule)

base

base

Inference

Inference

Inference

Inference

Inference

Inference

Inference

engine

engine

engine

engine

engine

engine

engine

Database

Database

Fact

Working

(fact)

database

memory

base

Workspace

Blackboard

(scratch

(workplace)

space)
User

User

User

Dialog or

User

User

User

interface

interface

interface &

interface

interface

interface

interface

developer
interface
Explanation

Explanation

Explanation

Explanation

Explanation

facility

facilities

system

facility

subsystem
(justifier)

Knowledge

Knowledge

Knowledge

acquisition

acquisition

acquisition

facility

facility

subsystem

Knowledge

Knowledge-

base editor

refining
system
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Table 6.10 – Constituent processes of a KMS
Source: Derived from Liebowitz (1998:172), Oz 2002 (343-344), Kumar
(2005:109) and Turban et al. (2007:495-496)
Liebowitz

Oz

Kumar

Turban, Aronson,

(“stages” of KMS

(“procedures” or

(“phases” of KMS)

Liang & Sharda

process)

“technologies” of

(“steps” in KMS

KMS)

cycle)

1.

Identify

1.

Transfer

1.

Create

1.

Create

2.

Capture

2.

Filter and separate

2.

Manage

2.

Capture

3.

Select

3.

Organise

3.

Use

3.

Refine

4.

Store

4.

Purge

4.

Store

5.

Share

5.

Manage

6.

Apply

6.

Disseminate

7.

Create

8.

Sell

The resultant schematic representation of Version 2 of the conceptual design
of a KMSS for choosing IC assessment methods (adapted from an
intermediate version introduced by Pretorius & Coetzee (2006a:442)) is
shown in Figure 6.7.
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Figure 6.7 – Version 2 of proposed KMSS for assessment of IC
Source: Adapted from Pretorius and Coetzee (2006a:442)
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6.5.1.1 Data management subsystem
The data-management subsystem (refer to the bottom-left quadrant of Figure
6.7) maintains internal data sources and facilitates access to internal and
external data sources. It consists of:
•

a decision support database containing data extracted from internal (to
the KMSS) and external (to the KMSS) data sources (Sprague, 1980:2122; Stair, 1996:345-346; Mallach, 2000:166; Oz, 2002:480-481; Turban et
al., 2007:98), as well as from users’ personal and unofficial data (Sprague,
1980:21-22; Mallach, 2000:166; Turban et al., 2007:98);

•

a database management system (DBMS) managing (creating, accessing
and updating) the decision support database (Sprague, 1980:22; Stair,
1996:175-178; Turban et al., 2007:100);

•

a data directory (also referred to as data dictionary) serving

as a

catalogue of all data in the decision support database and by answering
questions concerning the availability of data items, their sources and their
meanings (Stair, 1996:179; Turban et al., 2007:101) as well as on
responsibility for maintenance (Mallach, 2000:166); and
•

a query facility accessing, manipulating and querying the data of the
decision support database (Stair, 1996:180-181; Mallach, 2000:166-169;
Turban et al., 2007:100-101).

The DBMS interacts with (and therefore contains direct links to) the
management systems of the other subsystems – namely the model base
management system (MBMS), user interface management system (UIMS)
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and knowledge base management system (KBMS) – of the proposed KMSS.
Interaction between the DBMS and the management systems of the other
quadrants (requiring access to the data contained by or assessable through
the data management subsystem) is initiated by the DBMS.

6.5.1.2 Model management subsystem
The model management subsystem (refer to the top-left quadrant of Figure
6.7) maintains internal (to the KMSS) models and facilitates access to internal
and external models. It is composed of:
•

a model base containing internal models (Stair, 1996:345-347; Mallach,
2000:164-170; Oz, 2002:483-485; Turban et al., 2007:104-106) and a
facility providing access to external models (similar to the database
management subsystem facilitating access to external data). The model
base of the proposed KMSS includes/provides access to models
supporting all four phases of the decision-making process, including
models for analysing the problem space (e.g. organisational goals and
objectives) as well as for assessment of IC;

•

a model base management system (MBMS) performing model creation,
model updation, model integration, manipulation of model data and
generation of new routines and reports (Sprague, 1980:23; Stair,
1996:347; Mallach, 2000:166; Turban et al., 2007:104-108). It employs
model building blocks (Sprague: 1980:23), model building routines,
modelling languages and modelling tools (Turban et al., 2007:104-108);
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a model directory providing a catalogue (Sprague, 1980:23) and
definitions for models internal to the KMSS as well as for some models
external to the KMSS, information concerning the availability and
capability of models (Turban et al., 2007:104-106), as well as information
on the sources of data, e.g. responsibility for maintenance and access
limits (Mallach, 2000:166). Through providing information on the capability
of models, the model directory assists with determining the sphere of
relevance of models; and

•

a model execution, integration, and command processor controlling
the execution of models, combining the operations of more than one
model when required and accepting, interpreting and routing modelling
instructions from the user interface subsystem (Turban et al., 2007:104109).

The model base of the proposed KMSS includes/provides access to models
supporting all four phases of the decision-making process, including models
for analysing the problem space (e.g. organisational goals and objectives) as
well as for assessment of IC.

The MBMS interacts with (and therefore contains direct links to) the
management systems of the other subsystems (DBMS, UIMS and KBMS) of
the proposed KMSS. Interaction between:
•

the MBMS and the DBMS (where data is required for the execution of
models (Sprague 1980:22-24)) is initiated by the MBMS.
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the MBMS and the KBMS (where intelligence or knowledge is required by
the MBMS for the execution of models (Turban et al., 2007:96)) is initiated
by the MBMS.

•

the MBMS and the UIMS (upon requests for data – not requiring
intervention by the MBMS or knowledge base management system –
issued by a user of the KMSS (Mallach, 2000:66; Oz, 2002:485)) is
initiated by the UIMS.

6.5.1.3 User interface subsystem
The user interface subsystem (refer to the top-right quadrant of Figure 6.7)
facilitates input, output and language processing. It is composed of:
•

a user interface (including a natural language processor, stand-alone
graphical user interface and web browser) enabling the user to interact
with the other subsystems via input action languages and output display
languages (Sprague, 1980:24; Stair, 1996:350-351; Mallach, 2000:166;
Oz, 2002:485-486; Turban et al., 2007:109-11); and

•

a user interface management system (UIMS) facilitating interaction with
the user

in a variety of formats (Lauden & Lauden, 1996:611; Oz,

2002:485-486), with multiple, different dialog styles and with a variety of
input- and output devices and providing training by example, help
capabilities, prompting, diagnostic, and suggestion routines. (Turban,
Aronson and Liang, 2005:121; Turban et al., 2007:109-110).
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The UIMS interacts with (and therefore contains direct links to) the
management systems of the other subsystems (DBMS, MBMS and KBMS) of
the proposed KMSS. Interactions between the UIMS and other subsystems
are initiated by the UIMS and include interaction between:
•

the UIMS and the DBMS (where data is required from the decision support
database (Mallach, 2000:66; Oz, 2002:485));

•

the UIMS and the MBMS (where the use of models are required (Mallach,
2000:66; Oz, 2002:485)); and

•

the UIMS and the KBMS (where intelligence or knowledge is required for
the execution of user requests (Turban et al., 2007:96)).

6.5.1.4 Knowledge-based Management Subsystem
The knowledge-based management subsystem (KbMS) of the proposed
KMSS (refer to the bottom-right quadrant of Figure 6.7) supplies
intelligence/expertise (as provided by an intelligent system such as an ES)
and knowledge (as provided by a KMS) to the other subsystems of the
proposed KMSS. (Refer to Section 1.2.7 for definitions of KbMS, KMS,
knowledge base and knowledge repository.) The KbMS consists of:
•

a knowledge base management system (KBMS) responsible for the
execution of the intelligent system and for the integration of the intelligent
system with other subsystems requiring intelligence (Turban et al.,
2007:94, 115);

6-38

Chapter 6

•

Conceptual design of an appropriate KMSS

an intelligent system such as an ES for (i) for the selection of appropriate
models (e.g. for assessment of IC) and (ii) for knowledge acquisition (refer
to Table 6.9 for the components of an ES);

•

a knowledge base containing facts about problem situations and rules for
applying knowledge to solve problems (Stair, 1996:385-386; Coppin,
2004:252-253; Turban et al., 2007:554);

•

a knowledge repository storing knowledge on current and best practice
scenarios (for assessment of IC) to be re-used in the solving of new
problems (Turban, Aronson & Liang, 2005:22-23); and

•

a KMS maintaining the knowledge repository (Liebowitz, 1998:172; Oz,
2002:343-344; Kumar, 2005:109; Turban et al., 2007:494-496).

As mentioned earlier, “rather than attempting to reinvent the wheel each time”,
past knowledge and expertise should be used to accelerate and improve
decision-making. Knowledge accumulated over time (relating to solved
problems) is organised and stored in a knowledge repository and used to
solve similar problems to those solved before. The intelligent system draws
upon a knowledge repository for retrieval of current and best practice
scenarios. The knowledge repository is maintained by a KMS and extracts
information from actual implementations, as well as from external sources.
(Refer to Table 6.10 in Section 6.5.1 for the constituent processes of a KMS
as proposed by various authors.)
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Intelligence required by the proposed KMSS (including the intelligence
required by the KMS, the user interface subsystem, the model management
subsystem and the data management subsystem) is provided by the
intelligent system. This intelligent system may be sub-divided into different
subsystems (providing different kinds of intelligence) at lower-level analysis.

The primary function of the intelligent system of the KbMS of the proposed
KMSS (Figure 6.7) is to provide intelligence for the selection and
customisation

of

appropriate

methods

or

models.

It

provides

the

intelligence/expertise required to answer questions that could not be
answered by a MBMS, e.g. (Turban, Aronson and Liang, 2005:118):
•

“Which model should be used for what situations?”

•

“What method should be used to solve a particular problem in a particular
model class?”

The secondary function of the intelligent system of the KbMS of the
proposed KMSS (Figure 6.7) is to facilitate automatic knowledge acquisition
from the knowledge repository to the knowledge base. Automatic knowledge
acquisition from the knowledge repository to the knowledge base could take
place either at regular intervals, or, whenever the intelligent system – while
attempting to solve a problem (e.g. select an appropriate model for a specific
scenario) – sources relevant knowledge from the knowledge repository.

6-40

Chapter 6

Conceptual design of an appropriate KMSS

Acquired knowledge (e.g. on current and best practice scenarios) that is not
structured as required for inclusion in the knowledge base is stored in the
knowledge repository. Knowledge residing in the knowledge repository may
(at a later stage) be converted by the knowledge engineer or some automated
process, to a format suitable for incorporation into the knowledge base and/or
the rules/inference engine of the intelligent system extended to cater for this
new type of knowledge. Alternatively, acquired knowledge could be routed
directly to the knowledge base (with the help of a knowledge engineer), or,
where appropriate (in different formats), to both the knowledge repository and
knowledge base. The (text-based) knowledge stored in the knowledge
repository of the proposed KMSS (Figure 6.7) is sourced from actual
implementations of methods and strategies for assessment of IC, and from
external sources such as experts, literature, publications, current and best
practices (in any format and from any origin), the Internet, intranets and
extranets (Pretorius & Coetzee, 2006b:444). Refer to Table 6.11 for sources
of knowledge acquisitions as suggested by other authors.
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Table 6.11 – Sources of knowledge acquisition for intelligent systems
Source: Derived from Jackson (1990:430-431), Coppin (2004:252 496),
Giarratano and Riley (2005:375) and Turban, Aronson and Liang (2005:555,
578-579)
Jackson

Coppin

Giarratano and

Turban, Aronson

Riley

and Liang

•

Experts

•

Domain experts

•

Human experts

•

Human Experts

•

Examples

•

Examples of

•

The Web

•

Books

•

Texts

problems and

•

Books

•

Films

their solutions

•

Other documents

•

Databases

(“cases")

(public and
private)
•

Pictures

•

Maps

•

Flow diagrams

•

Sensors

•

Songs

•

Observed
behaviour

•

The web

•

Multimedia
documents

The KBMS interacts with (and therefore contains direct links to) the
management systems of the other subsystems (DBMS, MBMS and UIMS) of
the proposed KMSS. Interaction between:
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the KBMS and the DBMS (where data is sourced from the decision
support database (Stair, 1996:401) is initiated by the KBMS.

•

the KBMS and the MBMS (where intelligence or knowledge is required by
the MBMS for the execution of models (Turban et al., 2007:96)) is initiated
by the MBMS.

•

the KBMS and the UIMS (where intelligence or knowledge is required for
the execution of user requests (Turban et al., 2007:96)) is initiated by the
UIMS.

6.5.2 Evaluation
Through personal reflection on Version 2 of the proposed KMSS (refer to
Figure 6.7), exploration of contextual determinants in a specific context (as
detailed in the previous chapter), feedback received at conferences and
sound-boarding against knowledgeable academics and practicing experts (in
the form of conference feedback and formal and informal discussions) –
coupled with literature review of resulting new concepts (or fresh perspectives
on old concepts) – the following issues arise:
•

Since Version 2 of the proposed KMSS is a support system, supporting the
user with decisions (involved in choosing IC assessment methods) and
not making the decisions for the user, it should:
o be able to explain to the user why certain causes of action are
recommended (Negnevitsky, 2002:32);
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o allow the user to experiment with different causes of action (e.g. by
asking “what-if” questions); and
o encourage reflection and learning by the user.

•

Version 2 of the proposed KMSS provides a user interface, but does not
explicitly indicate the user type(s) that can interact with the KMSS through
this user interface. There is a need for clarification regarding the user
type(s) catered for by the user interface subsystem,

e.g.:
o Does it only cater for users retrieving knowledge (referred to as
consumers

of

knowledge)

or

does

it

also

cater

for

users

providing/editing/developing/maintaining knowledge (referred to as
suppliers of knowledge)?
o Does it provide different interfaces for different user types?

•

In order to comprehensively convey the essence of the model (of a KMSS
for choosing IC assessment methods) knowledge acquisition (acquiring of
new knowledge / learning new things) by the KMSS needs to be discussed
in more detail.

•

Although Version 2 of the proposed KMSS allows for automatic (withouthuman intervention) knowledge acquisition from the knowledge repository,
the knowledge originating directly from external sources have to pass
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through a knowledge engineer. Since knowledge engineering expertise is
scarce and expensive (Turban, Aronson & Liang, 2005:598), this may
unnecessarily restrict the knowledge acquisition process. The knowledge
acquisition process should be examined and the possibility of adapting the
model (of the proposed KMSS for choosing IC assessment methods) to
cater for automatic knowledge acquisition from external sources should be
considered.

6.6 CONCEPTUAL DESIGN OF KMSS: THIRD
ITERATION
The modelling component of the third iteration (of the conceptual design of a
KMSS for choosing IC assessment methods) addresses the issues raised in
the evaluation component of the second iteration. The evaluation component
of the third iteration reflects upon the conceptual model resulting from the
modelling component of the third iteration.

6.6.1 Modelling
In addressing the issues raised in the evaluation component of the first
iteration, the modelling component of this second iteration revisits the user
interface subsystem and KbMS of the proposed KMSS.

Changes/extensions made (shown in Figure 6.8) since Version 2 (introduced
in Figure 6.7) include the following:
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An explanation facility (refer to Section 6.6.1.1) is added to the user
interface subsystem;

•

The different user types catered for and consequential variations in user
interface are clarified, and knowledge sources depicted in the KbMS
duplicated in the user interface subsystem (refer to Section 6.6.1.1).

•

Knowledge acquisition is discussed in more detail (refer to Section
6.6.1.2).

•

A direct link between the external knowledge sources and the intelligent
system is added to the KbMS (refer to Section 6.6.1.2).

These changes are discussed in more detail in sub-sections 6.6.1.1 and
6.6.1.2.

The resultant schematic representation of Version 3 of the conceptual design
of a KMSS for choosing IC assessment methods is shown in Figure 6.8.
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Figure 6.8 – Version 3 of proposed KMSS for assessment of IC
(Extended from Version 2 depicted in Figure 6.7)
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6.6.1.1 Revisiting the user interface subsystem
Firstly it is suggested in the evaluation of the second iteration that the KMSS
should be able to explain to the user why certain causes of action are
recommended, allow the user to experiment with different causes of action
and encourage reflection and learning by user.

It is commonly advised that an ES should include an explanation facility
explaining its reasoning (Negnevitsky, 2002:32, 261; Coppin, 2004:252-253;
Giarratano & Riley, 2005:10, 12-14, 33-34, 158; Turban, Aronson & Liang,
2005:555-557, 578, 624-626; Turban et al., 2007:555) so that reasoning can
be verified (Giarratano & Riley, 2005:10, 12; Coppin 2004:252). Negnevitsky
(2002:32) adds that ES should be able to “justify its advice, analysis or
conclusion”. An explanation facility enables the user to ask questions relating
to:
•

how a certain conclusion is reached (Negnevitsky, 2002:32; Giarratano &
Riley, 2005:10; Turban, Aronson & Liang, 2005: 557, 625);

•

why specific information is needed (Negnevitsky, 2002:32; Giarratano &
Riley, 2005:10; Turban, Aronson & Liang, 2005: 557, 625);

•

“what if” questions to explain alternative paths of reasoning (Giarratano &
Riley, 2005:158);

•

why a particular alternative is

rejected (Turban, Aronson and Liang,

2005:55; 625); and
•

what still needs to be done before a solution can be reached (Turban,
Aronson and Liang, 2005:557).
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An explanation facility (Jackson, 2000:314-334; Negnevitsky, 2002:32, 261,
Coppin, 2004:252-253, Giarratano & Riley, 2005:10, 12-14, 33-34, 158;
Turban, Aronson & Liang, 2005:557, 578, 624-626; Turban et al., 2007:555) is
added to the user interface subsystem as shown (in blue) in Figure 6.9.

User Interface

Explanation Facility

User Interface Management System

Figure 6.9 – Adding an explanation facility to user interface subsystem

The explanation facility is connected via the UIMS (of the user interface
subsystem) and the KBMS (of the KbMS) to the intelligent system (of the
KbMS) in order to obtain information related to how the intelligent system
reaches solutions.

The explanation facility e.g.:
•

allows users to obtain explanations for recommended IC assessment
solutions,

•

allows users to experiment with alternative IC assessment solutions (by
asking “what if” questions); and

•

facilitates learning and reflection by users through interaction with the
explanation facility.
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Secondly it is suggested in the evaluation of the second iteration that the user
type(s) catered for by the user interface subsystem should be clarified.

Negnevitsky (2002:32-33) distinguishes between a user interface and a
developer interface:
•

The user interface establishes communication between the user requiring
a solution to a problem and the (expert) system providing the solution.

•

The developer/builder interface provides knowledge base editors,
debugging aids, and possibly input/output facilities for run-time knowledge
acquisition and book-keeping facilities to keep track of who made what
changes.

Similarly Turban et al. (2007:552-553) distinguishes between a consultation
environment and a development environment:
•

The consultation environment is used by a non-expert to attain expert
knowledge and advice.

•

The development environment is used by an ES builder to build
components (of the ES) and to deposit knowledge.

The two main types of users catered for in this third iteration (of the
conceptual design of the proposed KMSS) are consumers (of knowledge) and
suppliers (of knowledge) as indicated (in blue) in Figure 6.10.

The user

interface of Figure 6.10 provides multiple customised front-ends to cater for
various user types, with:
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• the consumer front-end corresponding to the user interface of
Negnevitsky (2002:32-33) and to the consultation environment of
Turban et al. (2007:552-553); and

• the supplier front-end corresponding to the developer (hereafter also
referred to as builder) interface of Negnevitsky (2002:32-33) and to the
developer environment of Turban et al. (2007:552-553).

In subsequent iterations these front-ends could be customised further to cater
specifically for sub-types of these user-groups, e.g. the consumer front-end
could be split into practitioner, consultant, and researcher front-ends and/or
integrated for certain sub-types of users (e.g. where the same user
consumes and supply knowledge, may-be even during the same session of
interaction).

User (Consumer/Provider)

Input

Output

User Interface

Figure 6.10 – Clarifying main user types
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For the proposed KMSS:
•

Consumers of knowledge include e.g. consultants, practitioners and
managers requiring assistance in choosing IC assessment methods
suitable for a particular problem scenario.

•

Suppliers of knowledge include builders and maintainers of knowledge.

•

Consumers and suppliers of knowledge could overlap, i.e. the same
individual could be a consumer as well as a supplier of knowledge, e.g.
providing knowledge relating to a problem scenario and/or IC assessment
method about which the individual possesses expert knowledge and
consuming knowledge relating to problem scenarios and/or an IC
assessment method where expert knowledge is required.

The user interface of the proposed KMSS allows for different instantiations
supporting different user types.

Note that by catering for input by knowledge providers, an additional link for
knowledge acquisition is established between external knowledge sources –
duplicated (for illustration purposes) from the KbMS to the user interface
subsystem in Figure 6.11 – and the knowledge base of the intelligent system.
This duplication is not shown in Version 3 of the proposed KMSS for
assessment of IC depicted in Figure 6.8, since it is considered outside its
boundaries/not touching the automated system.
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User (Consumer/Provider)

Input

Output
External Knowledge
Sources

User Interface

Figure 6.11 – Clarifying main user types (explicitly showing duplication of
external knowledge sources)

6.6.1.2 Revisiting the knowledge-based management
subsystem
Thirdly it is suggested in the evaluation of the second iteration that knowledge
acquisition by the proposed KMSS should be discussed in more detail.

Turban and Aronson (1998:486-487) divide sources of knowledge into
documented sources (can be acquired from databases or via the Internet) and
undocumented sources (exist in people’s mind). Documented sources of
knowledge include, e.g., historical cases in corporate databases. An
undocumented source could typically be a human expert. (Refer to Table 6.11
of Section 6.5.1.4 for more examples of knowledge sources.)
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Methods for knowledge acquisition fall into three broad categories, namely
manual methods, semi-automatic methods and automatic methods (Turban &
Aronson; 1998:491; Turban, Aronson & Liang, 2005:585-586).

Manual methods, as illustrated in Figure 6.12, entails the knowledge engineer
obtaining knowledge from an expert (e.g. through interviews, a reasoning
process, observing, case analysis, brainstorming and prototyping, discussions
with users) or from documented sources and coding it in a format suitable for
incorporation into the knowledge base (Turban & Aronson 1998:491; Turban,
Aronson & Liang:2005:585-591).

Experts

Elicitation

Knowledge

Coding

engineer

Knowledge
base

Documented
knowledge

Figure 6.12 – Manual methods of knowledge acquisition
Source: Adapted from Turban and Aronson (1998:492)

Semi-automatic methods, as illustrated in Figure 6.13 (with broken lines
indicating optional interactions) use computers to support knowledge
acquisition and include methods allowing experts to build knowledge bases
with little aid from knowledge engineers and methods allowing knowledge

6-54

Chapter 6

Conceptual design of an appropriate KMSS

engineers to build knowledge bases in a more effective manner than manual
methods, in some cases with minimal expert participation (Turban & Aronson
1998:491; Turban, Aronson & Liang 2005:594).

Expert

Computer-aided

Coding

Knowledge
base

[interactive] interviewing

Knowledge
engineer

Figure 6.13 – Expert-driven knowledge acquisition.
Source: Turban and Aronson (1998:492)

Automatic methods use computers to extract knowledge from data (Turban,
Aronson and Liang (2005:594-595) and require little or no involvement by
either the expert or the knowledge engineer (Turban & Aronson, 1998:491492). Induction-driven knowledge acquisition, an example of an automatic
method (for knowledge acquisition), is illustrated in Figure 6.14.

Case histories

Induction

Knowledge

and examples

system

base

Figure 6.14 – Induction-driven knowledge acquisition
Source: Turban and Aronson (1998:493)
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Automatic knowledge acquisition methods also referred to as knowledgediscovery methods (methods discovering knowledge from existing data)
include (Turban, Aronson & Liang, 2005:595):
•

inductive learning, an approach to knowledge discovery where rules (to be
used to solve new problems) are induced from existing cases with known
outcomes;

•

neural computing, an approach to knowledge discovery that derives
solutions to new problems from existing cases, by, similar to the human
brain, building (artificial neurons) and store knowledge in connections
between neurons; and

•

genetic algorithms, an approach to knowledge discovery that use natural
selection to determine optimal combinations of knowledge by drawing
upon existing cases.

Knowledge, whether sourced from documented or undocumented sources is
stored in a format that can be executed by computers and understood by
humans. Methods for knowledge representation (storage) include production
rules, knowledge and inference rules, semantic networks, frames, object
oriented knowledge representations, decision tables, and decision trees. In
order to utilise represented knowledge, a computer program using appropriate
reasoning processes (usually referred to as an inference engine), are required
for making inferences by drawing upon the stored knowledge (Turban,
Aronson & Liang, 2005:604-616).
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In deciding how acquired knowledge should be represented, reasoning
methods potentially to be used in applying the knowledge, need to be
considered. Reasoning methods include deductive reasoning, inductive
reasoning, analogical reasoning, formal reasoning, procedural reasoning,
meta-level reasoning (Turban, Aronson & Liang, 2005:616-623) and casebased reasoning (Coppin, 2004:495-496).

In order to make optimal use of the various knowledge sources available, the
proposed model of a KMSS include paths for manual knowledge acquisition
(from knowledge sources – or knowledge repository – through knowledge
engineer, to intelligent system, and subsequently its knowledge base,
introduced in Figure 6.12), semi-automatic knowledge acquisition (through the
user interface, introduced in Figure 6.13), and for automatic knowledge
acquisition (from knowledge sources directly to the intelligent system and
subsequently its knowledge base, to be introduced in Figure 6.15).

Fourthly it is suggested in the evaluation of the second iteration that
adaptation of the model of the proposed KMSS, to also cater for automated
knowledge acquisition from external sources, should be considered.

In Version 3 of the proposed KMSS for choosing IC assessment methods
(refer to Figure 6.3) the knowledge originating from external sources has to
pass through the knowledge engineer (manual method for knowledge
acquisition) or be captured by the expert (or possibly the user) via the user
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interface (semi-automatic method for knowledge acquisition). Elicitation of
knowledge through manual processes is labour-intensive (Giarratano & Riley
2005:11), slow, expensive and potentially inaccurate (Turban & Aronson,
1998:491), a predicament referred to as a “knowledge acquisition bottleneck”
(Giarratano & Riley, 2005:11; Negnevitsky 2002:303). Moreover, human
experts may often be unwilling or unable to provide accurate knowledge
(Turban, Aronson and Liang, 2005:652).

To cater for automatic knowledge acquisition from external sources to the
knowledge base, a direct link between the external knowledge sources
and the intelligent system is added to the user interface subsystem as
shown in Figure 6.15.

Intelligent
system

Knowledge
Engineer

Knowledge
Base

External Knowledge
Sources

Figure 6.15 – Adding direct link between knowledge sources and intelligent
system
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6.6.2 Evaluation
Reflecting upon Version 3 of the proposed KMSS (refer to Figure 6.8),
insights gained during the modelling process and preceding analysis, results
from previous chapters, and literature on related concepts, it is suggested that
the following issues be incorporated into subsequent iterations (beyond the
scope of this research project):
•

Proper functioning of the KMSS is dependent on efficient and effective
knowledge acquisition. An area for further research includes investigating
the implications for conceptual design of cooperation, competition and
coopetition (cooperating while simultaneously competing (Pelline, 1998;
Loebke and Angebrn 2006:58) in respect of acquisition, diffusion and use
of knowledge. Incentives and mechanisms to enable and encourage
sharing of knowledge, possibly between competitors, may be required.
This could eminate/be realised in the form of a knowledge brokering
system. The structuration of such a knowledge brokering system would be
linked to – if not included in – the conceptual design of a KMSS for
assessment of IC.

•

Incentives and mechanisms to enable and encourage sharing of
knowledge, possibly between competitors, should be incorporated.
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6.7 OTHER INITIATIVES WITH OVERLAPPING
OBJECTIVES
The following initiatives (or types of initiatives) whose requirements/objectives
appear to overlap with those of the proposed KMSS for choosing IC
assessment methods, were introduced in Section 1.5.7:
•

websites of researchers, practitioners and consultants from the IC
community; e.g. the “Intellectual Capital Startpage” of Christiaan Stam,
providing links (related to IC and IC assessment) to e.g. articles, journals,
books, research, conferences, toolkits, personal profiles of other
researchers, practitioners, consultants, IC methods, services, solutions
and simulations;

•

“toolkits”, e.g. the Sveiby Toolkit of Karl Eric Sveiby, that assists with the
customisation of his “most popular tools” e.g. the Intangible Asset Monitor
and Invisible Balance sheet (Sveiby, 1999); and

•

an experimental version of “An online Measurement Approach Selection
Tool” (VMRC, 2006:44-48) “to enable a company executive or professional
advisor to select, from the variety available, the measurement approaches
that best meet their needs”.

Other initiatives that could possibly be added to the list include electronic
libraries (e.g. Emeraldinsight.com), internet search engines (e.g. GOOGLE),
communities of practice and discussion forums.
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Table 6.12 indicates (with an “X” in the appropriate column(s)) for each of the
Objectives 1a, 1b, 2, 3 and 4, the proposed KMSS initiatives that provide
significant (definite/specific) support to the objective, but not necessarily for
the entire objective.

Note that Objective 1 has been divided into Objectives 1a and 1b to be able to indicate in the
analysis, that initiatives support either the selection part or the customisation part of Objective
1, but not both.

Table 6.12 – Analysis of the objectives supported by initiatives
Objective Description
1a.

Websites

Toolkits

VMRC's

Provide support to the decisions
X
involved in selection

1b.

Provide support to the decisions
involved in customisation

2.

Utilise past knowledge and
X

X

X

expertise to accelerate and
improve decision-making

3.

Promote synergism through
integration of methods

4.

Manage and apply the evolving
X

X

body of knowledge concerning
the assessment of IC
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As revealed in Table 6.12, websites provide significant support for Objectives
2 and 4 (and it could be argued that by providing information or links to
information some support exists for the other objectives), “toolkits” for
Objective 2 and the VMRC’s experimental version of “An online Measurement
Approach Selection Tool” for Objectives 1a, 2 and 4. It is noted that:
•

none of these initiatives provide support to all four the stated objectives;

•

only the VMRC’s initiative provide significant support for the decisions
involved in the selection of appropriate IC assessment methods;

•

none of the initiatives (apart from providing information or links to
information) provide definite support for the decisions involved in the
customisation of appropriate IC assessment methods;

•

the VMRC’s initiative provides the user with (one ore more) appropriate
solutions, but does not provide a facility to explain why solutions are
recommended or a facility to explore alternative solutions or combinations
of solutions;

•

all three initiatives utilise past knowledge and expertise to accelerate and
improve decision-making; and

•

websites of researchers, practitioners and consultants from the IC
community (by providing information or links to information in an
organised manner) as well as the VMRC’s initiative, provide significant
support to the management and application (organising, storing and
retrieving) of the evolving body of knowledge concerning the assessment
of IC, with the VMRC’s initiative catering for a much greater variety of IC
assessment methods than the other two initiatives.
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A detailed analysis of the extent of support for these objectives is beyond the scope of this
research.

6.8 SUMMARY AND CONCLUSIONS
The characteristics of the business of assessing IC and of the proposed
KMSS are considered according to the second and third rows of the Zachman
Framework. Departing from these characteristics, a conceptual design is
constructed for a system to:
(i)

provide support to the process of selecting and implementing an
appropriate method (or combination of methods) for assessment of
intellectual capital;

(ii)

utilise past knowledge and expertise to accelerate and improve
decision-making;

(iii)

promote synergism through integration of methods; and

(iv)

manage and apply the body of knowledge concerning the assessment
of intellectual capital.

The proposed KMSS (mapped to the upper level part of the third row of the
Zachman Framework) builds upon the rich body of existing knowledge on
KMS, DSS, ES, and hybrid support systems. The first iteration discusses a
first explorative version, the second iteration a more comprehensive version
and the third iteration a refined/extended version. The resultant model of a
KMSS for choosing IC assessment methods, incorporates decision-making
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capabilities, knowledge management capabilities and intelligence, and
facilitates interaction with consumers and providers of knowledge through the
user interface. It consists of:
•

a data management subsystem maintaining internal data sources and
facilitating access to internal- and external data sources;

•

a model management subsystem maintaining internal models and
facilitating access to internal and external models (i) for analysing the
problem space and (ii) for assessing IC;

•

a user interface subsystem facilitating input, output and language
processing, including a user and developer/builder interface, a UIMS and
an explanation facility; and

•

a KbMS providing knowledge management capabilities and intelligence (i)
for the selection and customisation of appropriate models, (ii) for
knowledge acquisition from a knowledge repository for keeping track of
current and best practice scenarios, and (iii) for the explanation facility.
The KbMS acquires knowledge from various internal and external sources
through a combination of automatic, semi-automatic and manual
knowledge acquisition methods.

Initiatives providing electronic support to the selection and/or customisation of
IC assessment methods (and thereby support a subset of the objectives of the
proposed KMSS for choosing IC assessment methods) include websites of
researchers, practitioners and consultants from the IC community, “toolkits”
that assists with the customisation of IC assessment methods, and the
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VMRC’s experimental version of “An online Measurement Approach Selection
Tool”. However, none of these initiatives provide significant support for al the
objectives stated for the proposed KMSS.

Chapter 5 split contextual determinants of the proposed KMSS into contextual
determinants with a direct bearing on the conceptual design of the proposed
KMSS and those that fall outside the boundaries of the proposed KMSS.
Where deemed appropriate, contextual determinants with a direct bearing on
the conceptual design of the proposed KMSS are incorporated into such a
conceptual design (on the upper level part of the third row of the Zachman
Framework) as reported in this Chapter. The remainder of these contextual
determinants with a direct bearing on the conceptual design of the proposed
KMSS will have to be incorporated into lower-level iterations of the modelling
process.
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CHAPTER 7: PROTOTYPE FOR

DEMONSTRATING ASPECTS OF A
SUITABLE KNOWLEDGE
MANAGEMENT SUPPORT SYSTEM

“For the human maker of things, the incompletenesses and
inconsistencies of our ideas become clear only during
implementation.” (Frederick Brooks quoted by Olivier, 2004:57)

7.1 INTRODUCTION
This chapter deals with Subsidiary Research Question 5 (SRQ5), introduced
in Chapter 1 and revisited in Figure 7.1.

SRQ5
How can aspects of a KMSS for choosing IC assessment
methods be demonstrated?

Figure 7.1 – Subsidiary Research Question 5 (SRQ5)
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In addressing SRQ5, this chapter, as outlined in Section 2.7, reports on the
development and use of a partial prototype to:
•

demonstrate types of functionality intended for systems of this kind;

•

explore case studies and academic literature as sources of knowledge
acquisition;

•

discover facets of actual IC assessment scenarios; and

•

assist in clarifying the concept of a KMSS for choosing IC assessment.

7.2 PROTOTYPE
The prototype employs case-based reasoning to learn from previous solutions
to problems, in order to solve new problems. As explained by Coppin
(2004:495-496), a case-based reasoning system stores solutions to previous
problems, coupled with information about whether each solution was
successful or not. Every time it is matched with a new similar or identical
case, the new solution is stored, again coupled with information about its
successfulness. For proper functioning of a case-based reasoning system
representation of cases must be carefully considered to ensure that indexes
are relevant and able to distinguish cases. Coppin stresses that the notion of
similarity is important, i.e. the characteristics that mark two cases as similar.

This research argues that, as suggested in Chapter 3 (refer to Section 3.4),
and explored in Chapter 4 (refer to Section 4.1.1 and Section 4.5), the
appropriateness of assessment methods – and of specific customisations of
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such methods – depends on factors such as purpose of or motivation for
assessment, goals and objectives of organisation, intended audience of
assessment results, industry and line of business, business sector, size of
organisation, level of assessment and level of resources the organisation is
willing to commit. In this prototype KMSS, these factors, hereafter referred to
as dimensions, will be used to mark cases as similar.

Coppin (2004:495-496) argues that case-based reasoning has potential for
“very efficient“ machine learning. Similarly, Turban, Aronson and Liang
(2005:654) explain that:
•

case-based reasoning is an “extremely effective approach” where rules are
not sufficient to solve problems; and

•

since experience is an important contributor to human expertise, casebased reasoning could be a “more psychologically plausible model”
representing the reasoning of a human expert than a rule-based model.

The prototype sources its knowledge from journal articles such as case
studies and literature reviews, as well as from literature reviews retrieved
through the Internet. Journal articles are considered a suitable starting point
due to their ease of access and rich content. The prototype could also be
extended to learn from other sources e.g.:
•

other type of articles;

•

financial reports; and
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actual customisations (for example customisations assisted by consultants
supported by the KMSS).

The prototype system was developed in Microsoft Office Access since:
•

it allows the developer more control for exploration than the more
specialised ES packages such as MYCIN, DENDRAL, XCON and CLIPS;

•

development is much faster than in programming languages such as C++
and Java;

•

where more flexibility is required, it could be integrated with Visual Basic;
and

•

with the limited scale of the partial prototype it is possible to illustrate and
explore functionality without employing intelligent system technology as
would be required in a commercial-size system.

Please note that, although Microsoft Access is deemed a suitable and convenient choice for
the development of a prototype KMSS to support this explorative research, it is not the
intention to prescribe or even suggest that Microsoft Access should be used to develop a
commercial-size KMSS. (Refer to Section 8.3.5 for limitations of the prototype KMSS
discussed in this Chapter and to Section 8.4.5 for future research possibilities and issues to
consider in choosing technology for the development and deployment of a commercial-size
KMSS.)

7-4

Chapter 7

Prototype for demonstrating aspects of a suitable KMSS

7.3 KNOWLEDGE ACQUISITION FROM CASE
STUDIES
Case studies as sources of knowledge acquisition are explored using the
prototype KMSS as tool for content analysis.

7.3.1 Data collection
The Emerald database (emeraldinsight.com) contains over 75 000 full text
articles in a wide variety of academic disciplines. The Emerald database was
searched for “Case Study” type articles with keywords of “intellectual capital”,
“intangible assets”, “knowledge assets”, “intangibles” and “intellectual assets”,
resulting in 47 case studies as summarised in Column 3 of Table 7.1. The
other columns of Table 7.1 are included to reveal the broader picture of
available articles. Columns 2 and 4 yield too little results and column 1
contains a wide overview of available articles in the IC field, but mostly not
concerning specific cases of IC assessment methods implemented in practice.
The search criteria specified for Column 3 yielding only “Case Study” type
articles in the IC field, is consequently deemed the most appropriate choice
for retrieving candidate articles for the content analysis to follow. (Note that for
the first three columns the total articles in the bottom cell is less than the sum
of rows A to E, since some articles meet the criteria for more than one row
and is therefore reflected in more than one row.)
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Table 7.1 – Results obtained from searching Emerald database
Column 1

Column 2

Column 3

Column 4

Search on all

Search on

Search on

Same than

fields for

keywords for

keywords for

previous

phrase in first

phrase in first

phrase in first

column AND (a

column

column

column AND

keyword of

where paper

“Measurement”

type = “Case

OR

Study”

“Valuation”)

Row A
“Intellectual

1406

264

36

1

923

154

23

3

546

0

0

0

856

3

1

0

271

6

1

0

2579

352

47

4

Capital”
Row B
“Intangible
Assets”
Row C
“Knowledge
Assets”
Row D
“Intangibles”
Row E
“Intellectual
Assets”

Total
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These 47 case studies indicated in Column 3 of Table 7.1, originate from nine
different journals (refer to Table 7.2 for the relevant list of journals).

Table 7.2 – Journals yielding case studies
Acronym

Title

AAAJ

Accounting, Auditing & Accountability Journal

BIJ

Benchmarking: An International Journal

IRE

Internet Research: Electronic Networking Applications and Policy

JEID

Journal of European Industrial Training

JIC

Journal of Intellectual Capital

JKM

Journal of Knowledge Management

MBI

Measuring Business Excellence

S&L

Strategy and Leadership

SD

Strategic Direction

To qualify for selection a case study should cover at least some aspects of the
utilisation of a specific method for assessment of IC – for one or more
individual organisations or for a set of organisations. Where a selected case
study provides individual details on more than one organisation, a separate
case is captured for each organisation that meets the set criteria.

The main input screen for the capturing of details on cases of actual
customisations of methods for assessment of IC is shown in Figure 7.2.

7-7

Chapter 7

Prototype for demonstrating aspects of a suitable KMSS

Figure 7.2 – Input screen for capturing of a case study

The prototype is used to capture, for example, the following concerning case
studies:
•

source (including journal details, title of article, author(s), year);

•

organisation (or grouping of organisations) to whom the case apply;

•

(main) country of the organisation;

•

dimensions, e.g. purpose of or motivation for assessment, industry and
line of business, business sector, level of assessment and size of
organisation;

7-8

Chapter 7

Prototype for demonstrating aspects of a suitable KMSS

•

method of assessment used;

•

steps followed in customising/implementing the method;

•

why/how it was decided to use a specific method;

•

where the method is derived from an “existing method”;

•

categories used to classify IC;

•

elements per category;

•

whether the method make use of indicators;

•

whether indicators are available from the case;

•

indicators per element/category ;

•

lessons learnt; and

•

indication of success or failure.

Table 7.3 provides an overview of the 13 case studies selected (meeting the
specified criteria as specified earlier) and captured with the prototype. These
case studies were authored respectively by Jacobsen and Hofman-Bang
(2005:570-587), Bueno, Salmador and Rodríguez (2006:394-405), Kannan
and Akhilesh (2002:167-179),

DeTore

and Weide (2002:40-50), Cinca,

Molinero, and Queiroz (2003:249-275), Fletcher, Guthrie and Steane
(2003:505-527), Firer and Williams (2003:348-360), Palacios-Marqués and
Garrigós-Simón

(2003:332-347),

Warn

(2005:72-88),

Riahi-Belkaoui
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(2003:215-226), Claessen (2005:558-569), McConnachie (1997:56-62) and
Chase (1997:83-92).

Table 7.3 – Case studies captured
Case Organisation

Country

Assessment Method

Ind Year Journal

2

Norsk Tipping

Norway

IC Rating Model

Y

2005 JIC

5

Caja Madrid

Spain

Model of the Five Capitals

Y

2006 JIC

6

InfoTech

India

Knowledge Value Added

Y

2002 JIC

8

Lincoln Re's

USA

Knowledge Capital Scorecard

N

2002 JIC

15

72 Spanish Municipalities

Spain

Scaling Techniques

Y

2003 JIC

17

Australian Red Cross Blood

Australia

Holistic Value Added

Y

2003 JIC

South Africa Value Added

Y

2003 JIC

Spain

Y

2003 JIC

Service
18

75 South African publicly

Methodology

listed firms
20

222 firms

Palacios & Garrigós's
measurement instrument for IC

25

Airways New Zealand

New Zealand Economic value added

N

2005 JIC

29

81 multinational US firms

USA

No of Trademarks

Y

2003 JIC

31

30 IT Companies

Nordic

Icelandic IC Group Indicators

Y

2005 JIC

Countries
33

Dow Chemical Company

USA

Intellectual Asset Model

Y

1997 JKM

36

Skandia

Sweden

Skandia Navigator

Y

1997 JKM

See Annexure C for a diagram of entities (tables) and attributes (fields)
employed by the prototype to store information/knowledge.
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Performing the search for case studies and analysing the summary
information in Table 7.3, it is observed that:
•

The cases represent nine different countries.

•

The cases span ten years (from 1997 to 2006).

•

The cases originate from two journals (a significant reduction from the
original 9).

•

Eight of the 13 cases pertain to a single organisation and the remaining
five pertain to an aggregated sample of between 17 and 222
organisations.

•

Each of the 13 selected cases originated from a publication including as
keyword (key phrase) “Intellectual capital”, some from a publication
including as keyword “intangible assets”, none from a publication including
as keyword “knowledge assets”, one from a publication including as
keyword “intangibles” and one from a publication including as keyword
“intellectual assets”.

•

The method name (or short description of method where the case study
did not assign a name to the method) is different for each case, i.e. there
are 13 different method names specified for the 13 cases. This observation
corresponds to a comment supplied by a respondent to the questionnaire
discussed in Chapter 4 (refer to section 4.4), namely that it appears as if
each researcher builds a new tool or at least adjusts it in every new study.
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7.3.2 Possible limitations of data collection
Possible limitations of the data collection strategy include:
•

Only one database, namely the Emerald database, was scanned.
Scanning more databases (e.g. the EBSCOHost database that, according
to Lönnqvist, Kujansivu and Väisänen (2006:289), contain over six million
full text articles) could yield additional suitable case studies.

•

The search criteria (used to select the initial 47 articles) only allowed for
articles explicitly classified as “Case Study”. It is therefore possible that a
few candidate articles (concerning specific cases of IC assessment
methods implemented in practice) that were not classified as “Case Study”
(but e.g. as “Research Paper”) were omitted.

The selected case studies are too few to be considered a truly representative
sample of such case studies. The selection of case studies, however, are
considered sufficient for the purpose of this research in providing material
from which to explore case studies and academic literature as sources of
knowledge acquisition and discover facets of actual IC assessment scenarios.
(Refer to Section 7.1 for the complete list of objectives set for the prototype
KMSS discussed in this chapter.)

7.3.3 Content analysis of case studies
In performing the content analysis of the selected 13 case studies,
data/information/knowledge (where available) was analysed for eight
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contextual factors (referred to as dimensions), as well as for other types of
data/information/knowledge, e.g. components of IC, whether the case makes
use of indicators, whether such indicators are available from the case,
whether the case provides steps for customisation and whether the case
supplies an indication of success or failure and of limitations of the method.

7.3.3.1 Dimensions
Table 7.4 portray in grid form, per case, for each of the eight dimensions (also
referred to as contextual factors), the number of (non-repetitive/unique)
occurrences of fact data retrieved from the case.

Table 7.4 – Occurrences of fact data per dimension

Dimension

Case
2

5

6

8

15

17

18

20

25

29

31

33

36

Audience

1

1

1

2

1

1

2

2

1

0

1

1

1

Business sector

1

1

1

1

1

1

2

1

1

1

1

1

1

Goals and objectives
of organisation
Industry and line of
business
Level of assessment

2

0

0

1

0

1

0

0

1

0

0

2

1

1

1

1

1

1

1

1

1

1

1

1

1

1

3

3

1

3

1

1

1

1

1

1

1

2

1

Level of resources

0

0

0

0

0

0

0

0

0

0

0

0

0

Purpose of
assessment
Size of organisation

3

2

1

1

2

3

1

2

1

2

1

5

3

1

0

0

0

1

0

1

0

2

1

0

5

0
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Refer to the table in Annexure D for detailed fact and dimension data captured
for each case. E.g. for Case 2, pertaining to Swedish company, Norsk Tipping
(Jacobsen & Hofman-Bang, 2005:570-587):
•

one instance of the category “Audience” was retrieved, namely:
o “Executive manager”;

•

one instance specifying “Business sector” was retrieved, namely:
o

•

“Public sector / government owned”;

two instances of “Goals and objectives of organisation” were retrieved,
namely:
o ”Provide responsible games and entertainment within sociable
accepted conditions”;
o “Ensure a secure and long-term profit for the beneficiary organisations“;

•

one instance specifying

“Industry and line of business” was retrieved,

namely:
o “Games”;
•

three instances applying to “Level of assessment” were retrieved, namely:
o “Executive”;
o “Operational”;
o “Respondent”;

•

three instances from the category “Purpose of assessment” were retrieved,
namely:
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o “Improvement of external reporting”;
o “Improvement of internal management”;
o “To improve company financial performance”; and
•

one instance indicating size, namely:
o “Country’s leading” (games company).

Since

this

type

of

application

calls

for

flexibility

in

the

type

of

data/information/knowledge captured, dimension data is captured in either text
form (like all instances captured for Norsk Tipping) or numeric format, e.g. for
Case 5, pertaining to Caja Madrid, a Spanish savings bank (Bueno, Salmador
& Rodríguez, 2006:395), where the four instances of size are specified as
follows:
•

Staff people: 12,461 [ Unit of measurement (UOM) “count” ];

•

Assets: 76,273 [ UOM “Million Euros” ];

•

Offices or subsidiaries: 1,911 [ UOM “Million Euros” ]; and

•

People in customers database: 6.200,000 [ UOM “count” ].

For each of the eight contextual dimensions (introduced in Chapter 1), also
referred to as factors influencing appropriateness of IC assessment methods,
Table 7.5 depicts the number and percentage of case studies providing
data/information/knowledge concerning such dimension.
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Note that the sample of case studies captured with the prototype is not
randomly obtained and is relatively small. It is therefore not appropriate to
generalise findings to a larger population. Analysing the sample of case
studies does, however, provide an indication of the availability of the various
dimensions described by such case studies.

It is noted that, for four of the eight dimensions, all case studies provide
details, for one of the dimensions, 92% provide details, for two of the
dimensions, 46% provide details and for one of the dimensions, none of the
case studies provide results. On average the 13 selected case studies provide
details for 73% (almost three-quarters) of the dimensions.

Table 7.5 – Occurrences of other types of data
Dimension

Number of cases

Percentage of cases

description

providing such data

providing such data

Audience

12

92%

Business sector

13

100%

Goals etc. of organisation

6

46%

Industry and line of business

13

100%

Level of assessment

13

100%

Level of resources

0

0%

Purpose of assessment

13

100%

Size of organisation

6

46%

TOTAL

9.5

73%
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Ordering the eight dimensions (using mean values on a 4-point Likert scale) in
order of perceived importance by respondents to a self-administered
questionnaire (employed as communication approach or instrument for data
collection in the case study discussed in Chapter 4) it is noted that, as shown
in Table 7.6, of the four dimensions perceived as most important, two
dimensions are addressed by 100% of the selected case studies, one
dimension by 92% of case studies and one dimension by 46%. These four
dimensions, perceived as most important in selecting appropriate IC
assessment methods according to all three the ordering strategies employed
in Chapter 4, are thus on average available from 84.5% of case studies. Note
that these are also the (only) four dimensions that (as revealed in Section 4.4)
were rated as very important by the majority of respondents.

As indicated in Section 7.3.1 (refer to Table 7.3):
•

eight (of the 13 case studies) pertain to a single organisation of which six
provide details on the goals and objectives of the organisation; and

•

the remaining five case studies pertain to an aggregated sample of
organisations of which none provide details on the goals and objectives of
the organisation.

The above explains to some extent why a relatively small percentage (46%) of
case studies provides details on the dimension goals and objectives of the
organisation. If only the eight case studies pertaining to single organisations
were included, this percentage would have been 75% (six out of eight).
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Table 7.6 – Dimensions ordered according to importance as rated by
respondents to questionnaire
Dimension

Mean Values of

Percentage of cases

Description

respondents on a

providing such data

4-point Likert scale
Goals etc. of organisation

3.58

46%

Purpose of assessment

3.52

100%

Audience

3.32

92%

Level of assessment

3.32

100%

Level of resources

3.13

0%

Business sector

2.94

100%

Industry and line of business

2.90

100%

Size of organisation

2.58

46%

It is further noted from Table 7.6, that details for the fifth ranking dimension,
level of resources, are not provided by any of the case studies.

7.3.3.2 Other data types
Table 7.7 provides some of the other types of data/information/knowledge
captured and analysed through the prototype, the number of case studies and
the percentage of case studies (out of the selected 13 case studies) that
provide such detail.
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Table 7.7 – Number of case studies providing details for other types of data
Data type

Number of cases

Percentage of

providing such

cases providing

data

such data

All indicators available from case

5

38%

Components

10

77%

Indication of success

9

69%

Limitations of method

3

23%

Steps for customisation

8

62%

Use indicators

10

77%

AVERAGE

7.5

58%

Reflecting on Table 7.7 and related tables (to be introduced in this subsection) the following insights (resulting from using the prototype KMSS as
tool for content analysis) arise:
•

For five (38%) of the selected case studies, all indicators used in the
assessment of IC are provided (refer to the first row of Table 7.7).
Determination of indicators is an important part of the implementation
process of IC assessment methods that make use of indicators (also
referred to as scorecard type methods). The type of indicators provided by
these case studies could be useful in providing support to the decisions
involved in the customisation of IC assessment methods.
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Components of IC (e.g. human capital, structural capital) are provided for
ten (77%) of the 13 case studies as indicated in the second row of Table
7.7. Refer to Table 7.8 for more details on the indicators provided by
these cases. Where different terminology were used for the same concept
(e.g. human capital and human focus) or subsets of the same concept
(e.g. process focus and renewal and development focus), such indicators
were grouped together to facilitate comparisons. Group codes (the key to
the group codes is available at the bottom of the table) are specified in the
first column of the table. It is revealed in Table 7.8, e.g., that, of the ten
case studies that specify indicators:
o 12 provide indicators for the human capital group (Hu);
o ten provide indicators for the internal structural capital (Is) group;
o seven provide indicators for the external structural capital (Re) capital
group; and
o two provide for the social capital group (So).
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Table 7.8 – IC components per case for selected case studies
Group Component

Hu

Human Capital

Case
2

5

6

X

X

X

8

15

17

18

20

25

X

X

X

X

X

29

31

33

X

X

X

Employee focus
Is

Structural capital

X

X

X

X

X

X

Business capital

X

Internal
organisation

Re

Organisational
capital

X

Technological
capital

X

X

X

Process focus

X

Renewal and
development focus

X

Relational capital

X

X

X

X

X

X

External structural
capital

X

Customer focus
So

36

Social capital

X

X

Hu = Human capital Is = Internal structural capital Re = Relational capital So = Social capital
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A possible application of the data in Tables 7.7 and 7.8, pertaining to a
new problem where the level of assessment is social capital or include
social capital, e.g. is as follows:
o Since Table 7.7 provides only aggregated data, it does not indicate
whether the condition all indicators available from the case is true for
cases 5 and 15 (containing social capital components). In such a
scenario a drill down (Mallach, 2000:514, 531, 539), could be
performed to obtain more detail. Table 7.9 represents a detailed
version of Table 7.7 and reveals
o

that for Case 5 all indicators available from case is not true, but for
Case 15 it is true. It follows that, where the level of assessment is
social capital or include social capital, Case 15 is a likely source of
knowledge that could be useful for decisions involved in the
customisation of IC assessment methods that make use of indicators.

Table 7.9 – Details of case studies providing details for other types of data
Availability

Case
2

5

All indicators available
from case
Components

X

Indication of success

X

Limitations of method

X

X

8

15

17

18

20

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

25

29

X

X

X

31

33

36

X

X

X

X

10

X

X

X

9

X

X

X

X

X

X

X

Count
5

X

Steps for customisation
Use Indicators

6

X

3

X

X

X

X

X

X

8
X

10
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For nine (69%) of the selected case studies, at least some indication of
success or failure is provided, and for the other four not. (Refer to the third
row of Table 7.7). A drill down – detail not available from Tables 7.7 - 7.9
– reveals that for all nine of these cases, the indication is that the
assessment was deemed successful and that for none of the cases it was
deemed a failure. As explained in Section 7.2, it is important to have
knowledge available on whether cases had a possible outcome or not, so
that new problem cases could be matched to relevant existing cases with a
positive outcome.

(It is suspected that obtaining objective opinions or

other proof of successful outcomes, or even measures therefore, may not
be that easy.)

•

For three (23%) of the selected case studies, limitations of the IC
assessment were provided (refer to the fourth row of Table 7.7). These
may be useful in deciding not to match a new problem case to a particular
existing case.

•

For eight (62%) of the selected case studies, at least some steps for
customisations employed were provided (refer to the second-last row of
Table 7.7). These cases are potential sources of knowledge that could be
useful in supporting the decisions involved in the customisation of IC
assessment methods.
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For ten (77%) of the selected case studies the use of indicators (for
assessment of IC) was indicated (refer to the last row of Table 7.7). These
cases could therefore potentially provide knowledge suitable for re-use in
new problem cases (where the use of indicators may apply).

•

On average, the selected case studies provide details for 58% of the six
data types in Table 7.7.

More candidates for such analysis of available data/information/knowledge
types from case studies, e.g., include:
•

Is data/information/knowledge available on how the assessment method
was decided upon?

•

Does the case report on recommendations/lessons learnt concerning
areas of appropriateness of methods applied?

•

To which categories does each method belong (according to various
classification schemes)?

7.4 KNOWLEDGE ACQUISITION FROM LITERATURE
REVIEWS
Knowledge

acquired

from

case

studies

were

complemented

by

knowledge/information extracted from literature review type secondary
sources (articles and papers, retrieved from journals and from the Internet),
including knowledge concerning:
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•

descriptions of methods;

•

classifications

of

methods

into

categories

according

to

different

classification schemes;
•

suggestions on the spheres of relevance of methods or categories of
methods;

•

customisation details, e.g. examples of indicators; and

•

advantages and disadvantages of methods/categories of methods, e.g. as
available in Sveiby (2002) for each of Sveiby’s “4 Approaches”. Refer to
Annexure E for a report on such advantages and disadvantages captured
with the prototype.

7.5 KNOWLEDGE UTILISATION
As explained earlier, factors of appropriateness, referred to as dimensions,
are used to mark cases as similar, in order to find matches between new
problem situations and old solutions in order for the prototype to suggest
possibly suitable methods. The suitability of these methods could then be
further explored by drilling down to more detailed knowledge about these
methods. Once a particular method is selected, more matching could take
place in order to assist with customisation, e.g. with the selection of suitable
indicators for scorecard methods such as the Skandia Navigator.
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Classifying methods according to the various classification schemes makes it
possible to “inherit” comments/suggestions available for the various
categories. Comments/suggestions about individual methods, assist with
selection of a particular method from methods belonging to the same
category. Furthermore, since a particular method can belong to multiple
categories

according

to

different

classification

schemes,

comments/suggestions about the various categories to which it belongs can
contribute to the selection of the most suitable method for a particular problem
scenario. As can be seen in Table 7.10, methods sharing the same category
according to Andriessen 2004a’s “why” classification scheme, could belong to
different categories according to Sveiby 2002’s “4 Approaches” classification
scheme.
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Table 7.10 – Comparing classification schemes
Source: Derived from Sveiby (2002) and Andriessen (2004a:232)
Andriessen's “Why” Sveiby's “4 Approaches” Method
IIM

IER

STM

ROA

Economic Value Added

MCM

Market-to-Book Value/Ratio

MCM

Tobin's q

SC

Balanced Scorecard

SC

Skandia (Business) Navigator

SC

Intangible Asset Monitor

SC

IC Index

DIC

Technology Broker's IC Audit

ROA

Economic Value Added

MCM

Market-to-Book Value/Ratio

MCM

Tobin's q

SC

Skandia (Business) Navigator

SC

Intangible Asset Monitor

SC

IC Index

ROA

Calculated Intangible Value

IIM = Improving internal management

IER = Improving external reporting

ROA = Return on assets methods

MCM = Market Capitalisation Methods

SC = Scorecard methods

STM = Statutory and transactional motives

DIC = Direct Intellectual Capital methods
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Andriessen’s (2004a:232) “why” classification scheme groups methods
according to the purpose or motivation for assessment, the three categories
being the following: improving internal management (IIM), improving external
reporting (IER) and statutory and transactional motives (STM).

If, for example, in a given problem scenario the client organisation wants to
access IC for the purpose of improving internal management (IIM), the choice
of methods could be narrowed down to the first set of methods in Table 7.10,
i.e. the ones which, according to Andriessen 2004a’s classification scheme,
belong to the IIM category. Thereafter the comments/suggestions pertaining
to the categories of Sveiby’s “4 approaches” could be employed for further
elimination. Refer to Annexure E for advantages and disadvantages sourced
from Sveiby (2002).

7.6 SUMMARY AND CONCLUSIONS
The previous chapter proposed a conceptual design of a KMSS for choosing
IC assessment methods. The partial prototype explored in this chapter serves
as an example of such a KMSS, illustrating the kind of functionality intended
for systems of this kind and exposing facets of actual IC assessment
scenarios. More specifically, development and use of this partial prototype
assists in clarifying the concept of a KMSS for choosing IC assessment
methods, and thereby contributes to the answering of SRQ3 and SRQ4 in
chapters 5 and 6 respectively and sparks off insights into the types of
knowledge that can be acquired from secondary sources. Two types of
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secondary sources are explored, namely case study type journal articles and
literature review type journal articles and papers.

The 13 case studies selected from the Emerald database, provide a wealth of
knowledge, including details on seven of the eight dimensions or
appropriateness factors - identified though the initial literature reviews and
explored through a case study - and on a selection of other data types
captured with the prototype. Employing the prototype as tool for content
analysis, it was found that, on average, the selected cases provide details for
78% of the eight dimensions and for 58% of the other data types
experimented with.

Knowledge acquired from literature reviews includes descriptions of methods,
classifications of methods into categories according to different classification
schemes, suggestions on the spheres of relevance of methods or categories
of methods, customisation details, and advantages and disadvantages of
categories of methods.

The prototype employs case-based reasoning to learn from previous solutions
to problems, in order to solve new problems. As suggested in previous
chapters, the appropriateness of assessment methods – and of specific
customisations of such methods – depends on factors such as purpose of or
motivation for assessment, goals and objectives of organisation, audience,
industry and line of business, business sector, size of organisation, level of
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assessment and level of resources the organisation is willing to commit.
These factors, referred to as dimensions, are used to mark cases as similar in
order to match appropriate solutions to old problems with new problem
scenarios. The resultant IC assessment methods can then be further explored
by drilling down to more detailed knowledge about these methods as
acquired, e.g., through literature reviews. Once a particular method is
selected, more matching can take place in order to assist with customisation.
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CHAPTER 8: SUMMARY, REFLECTIONS

AND FUTURE RESEARCH
POSSIBILITIES
“If, for a given problem, we have a means of checking a proposed
solution, then we can solve the problem by testing all possible
answers. But this always takes much too long to be of practical
interest. Any device that can reduce this search may be of value.”
(Marvin Minsky as quoted by Coppin, 2004:27)

8.1 INTRODUCTION
This chapter summarises and reflects on this research and recommends future
research possibilities.

8.2 SUMMARY OF THE RESEARCH
With increasing acknowledgement of IC as key strategic asset, and a growing
body of knowledge concerning assessment of IC, methods for assessment of
IC, and application of IC assessment methods, there is a growing demand for
mechanisms to cope with and learn from such knowledge. This research
argues that, in particular, mechanisms, referred to in this research as KMSS,
are required to support decisions involved in choosing (selecting and
customising) methods for assessment of IC.
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The assumption is made that the complexity of decisions involved in choosing
IC assessment methods warrants a KMSS, an assumption that is explored and
tested as part of this research.

It was argued that
•

It is not necessary to obtain an absolute and all-inclusive answer to the
question of whether the complexities involved in choosing IC assessment
methods warrant a KMSS to justify that the development of such a system
makes sense.

•

For such a system to be potentially useful, it needs to be useful to some
relevant decision makers (individuals making decisions related to the
choosing of IC assessment methods) and not necessarily to all relevant
decision makers.

Subsequently it was proposed that, if in the context of this research, a
substantial portion of a suitable group of individuals knowledgeable on IC or
aspects thereof perceive the decisions involved in choosing IC assessment
methods as at least moderately complex (moderately or very complex) it is
likely:
•

that there is a need for such a system; and

•

that it makes sense to develop such a system – at least in a scientific sense
– but even also in a business sense.

8-2

Chapter 8

Summary, reflections and future research possibilities

Accordingly, the fundamental question addressed in this research is phrased
as:

If a suitable group of individuals perceive the decisions involved in
choosing IC assessment methods as complex, what should the
conceptual design be of a KMSS for choosing IC assessment methods?

In dealing with the research question, the following five subsidiary research
questions are attended to:
SRQ1: What methods are available for assessment of IC, how can they be
classified and what factors determine appropriateness of methods?
SRQ2: What are perceptions on the levels and types of complexities
involved in choosing IC assessment methods?
SRQ3: What are the contextual determinants of a KMSS for choosing IC
assessment methods?
SRQ4: What should the conceptual design of an appropriate KMSS for
choosing IC assessment methods be?
SRQ5: How can aspects of a KMSS for choosing IC assessment methods
be demonstrated?

8-3

Chapter 8

Summary, reflections and future research possibilities

The corresponding research objectives of this exploratory research are:
O1:

Review and report on methods available for assessment of
intellectual capital, their classifications and factors determining
appropriateness of methods.

O2:

Gather

perceptions

of

a

suitable

selection

of

individuals

knowledgeable on IC or aspects thereof regarding the levels and
types of complexities in choosing (selecting and customising) IC
assessment methods.
O3:

Establish contextual determinants of a KMSS for choosing (selecting
and customising) IC assessment methods.

O4:

Produce a conceptual design of an appropriate KMSS for choosing
(selecting and customising) IC assessment methods.

O5:

Develop and apply a partial prototype to demonstrate selected
aspects of a KMSS for choosing (selecting and customising) IC
assessment methods.

An iterative, non-linear approach is followed in dealing with these issues (as
outlined by the subsidiary research questions and corresponding objectives)
with results and insights obtained through dealing with any of these issues,
incorporated into dealings with the other issues. The following sub-sections
recap how these issues are dealt with and summarise the results and insights
obtained through dealing with them.
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8.2.1 SRQ1: Existing methods for assessment of IC
In dealing with SRQ1, a literature review was performed, utilising secondary
sources such as journal articles, textbooks and dictionaries as well as tertiary
sources such as online catalogues and Internet search engines.

This

literature review serves as theoretical base for the answering of subsequent
research questions. Relevant sources were analysed and synthesised to
uncover existing methods available for assessment of IC, classification
schemes for such methods, factors determining appropriateness of methods
and potential for synergism.

The main findings and insights originating from the literature review of IC
assessment methods are:
•

Existing literature proposes over a hundred methods for assessment of IC,
including Market-to-Book ratio, Tobin’s q, Return on Assets, Technology
Broker’s IC Audit, BSC, HRA, Intangible Asset Monitor, IC-Index, Skandia
Navigator, Chen, Zhu and Xie’s model, as well as Citation-Weighted
Patents. (Refer to Annexure A for a more comprehensive list.)

•

Classification schemes for IC assessment methods include those by Luthy,
Best Practices LLC, Williams, Sveiby, Smith and McKeen, Kannan and
Aulbur, Andriessen and Housel and Bell. It was argued that such
classification schemes could serve as a starting point for determining which
method(s) to utilise in a particular context and how to customise such
method(s) to suit a particular context.
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Contextual factors that could potentially be used to select an appropriate IC
assessment method to be used in a particular assessment scenario include
audience, business sector, goals and objectives of organisation, industry
and line of business, level of assessment, level of resources, purpose of or
motivation for assessment and size of organisation. Selection criteria
derived by an initiative of the VMRC for a similar purpose, extend this list.

•

Synergism could potentially be achieved by integrating steps from different
methods for assessment of IC.

8.2.2 SRQ2: Perceptions concerning complexity
Sensibility and usefulness of a KMSS for choosing (selecting and customising)
methods for assessment of IC is dependent on judgement concerning the
complexity of this process. It was proposed that, due to the complexities
involved in selecting and customising an appropriate method for assessing IC
in a particular context, a KMSS is needed for managing the evolving body of
knowledge concerning such assessment. The assumption was made that the
complexity of decisions involved in selecting and customising IC assessment
methods warrants a KMSS. To explore and test this assumption, perceptions
of consultants, practitioners and researchers on the complexity of the decisions
involved in selecting and customising methods for assessment of IC were
gathered and scrutinised. More specifically, perceptions were investigated
(given any particular context) on:
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complexity levels of decisions to be made in selecting a method for
assessment of IC;

•

complexity levels of decisions to be made in customising a method for
assessment of IC; and

•

factors influencing appropriateness of methods for assessment of IC.

Primary data was collected, since the accessible secondary data sources
materialised as inadequate for answering SRQ2. The primary design type or
strategy selected for dealing with SRQ2 is a case study. The design of this
case study can furthermore be characterised as exploratory, communication
study, ex post facto, cross-sectional, field setting and modified routine. The
instrument employed was a self-administered questionnaire (distributed via email) since it allows for contact with respondents who would be inaccessible
through other means, enables extensive graphical coverage at low cost and
allows respondents time to think about questions. This questionnaire contains
quantitative components, allowing for quantitative analysis of results, as well as
qualitative components, providing respondents the opportunity to include
narrative explanations.

The data collected on respondents themselves includes years of experience as
consultants, practitioners and/or researchers, number of methods they have
consulted on, used in practice and/or tested empirically and number of
methods they have studied. Such data collected on these respondents appear
to confirm their expert status regarding IC and aspects thereof. Consequently
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they are considered a suitable group of individuals for answering questions
concerning the levels and types of complexities of the decisions involved in
choosing IC assessment methods.

Findings were provided in the form of a descriptive summary.

The main

findings of the case study are:
•

65% of respondents indicated that the decisions involved in selecting an
appropriate method for assessment of IC, given any particular context, is
often or always very complex.

•

55% of respondents indicated that the decisions involved in customising an
appropriate method are often or always very complex.

•

Decisions involved in selection are perceived as marginally more complex
than decisions involved in customisation.

•

Respondents provided valuable insights and rich examples of scenarios on
the higher and lower regions of the complexity scale, for the decisions
involved in the selection, as well as, for the decisions involved in the
customisation of IC assessment methods.

•

The majority of respondents consider goals and objectives of organisation,
purpose of assessment, level of assessment, and audience as very
important factors in selecting an appropriate method for assessment of IC,
given any particular context. Level of resources, business sector, industry
and line of business and size of organisation are considered at least
moderately important.
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Additional factors (suggested by correspondents to be considered for
incorporation into the list of contextual factor) pertain to the selector of IC
assessments methods (e.g. his or her experience, knowledge and
understanding), the organisation for which IC is assessed (including
management, assessor, other key-individuals, history and culture), level of
assessment, method employed for assessment of IC, audience, factors
derived from VMRC’s work and others (e.g. certification schemes,
availability of data and whether an established model exists).

•

As the list of proposed factors grows it would become crucial to have a
means of grouping factors together in order to keep the size of the list
manageable and to ensure that the same factor by different names does
not prevent matching of solutions to old problems with new problems.
Identifying combinations of factors that correlate could be useful in reducing
the number of factors, since factors that correlate (on a level deemed
sufficiently significant) could probably be grouped together.

The results of the case study indicate that the decisions involved in choosing
(selecting and customising) an appropriate IC assessment method to be used
in a particular context, is indeed perceived as complex by respondents to the
self-administered questionnaire, with the majority of respondents perceiving
such decisions as always or often very complex. With a substantial portion of a
suitable group of individuals knowledgeable on IC or aspects thereof
perceiving the decisions involved in choosing IC assessment methods as
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always or often very complex, it is deemed likely that there is a need for such a
system and that it makes sense to develop such a system.

The measurement quality of the case study part of this research was discussed
according to validity and reliability. The researcher rated the content validity as
high, the criterion validity as high and the construct validity as moderate-tohigh. Accordingly, the overall validity (of the case study part of this research)
was rated as high. Reliability is considered sufficient for the purpose of this
research, but was not tested statistically.

8.2.3 SRQ3: Contextual determinants of KMSS
The design of a system (e.g. for choosing IC assessment methods) is
dependent on the context in which such system is expected to operate. In
dealing with SRQ3, contextual determinants of the proposed KMSS were
uncovered by examining the wider knowledge management industry as well as
the individual generic consultancy expected to develop, maintain and use the
proposed KMSS for choosing IC assessment methods. The primary design
type or strategy employed in establishing contextual determinants is modelbuilding, supplemented by literature review of suitable frameworks and models
and their application in related contexts.

Porter’s “five forces” framework for industry analysis, extended to include
"complementors" and "regulators", was employed to examine influences from
the wider management consultancy industry on the individual consultancy.
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Drawing upon the insights and conclusions derived from analysing the wider
management consultancy industry, the first row of The Zachman Framework
for Enterprise Architecture was used to systematically (cell-by-cell) consider
characteristics of the individual consultancy firm as it impacts on the business
of assessing IC, directing attention towards data, function, network, people,
time and function. These contextual determinants provide a context for the
conceptual modelling process incurred in addressing SRQ4.

Contextual determinants with a direct bearing on the conceptual design of the
proposed KMSS include:
•

access to knowledge on methods for assessment of IC;

•

access to knowledge on appropriateness of existing methods for
assessment of IC;

•

knowledge concerning client organisations’ strategic goals and motivation
for assessment of IC;

•

effective management and application of knowledge;

•

infrastructure for obtaining access to knowledge;

•

mechanisms controlling quality of knowledge;

•

appropriately

structured

networks

enabling

effective

knowledge

sharing/brokerage;
•

infrastructure for in-time response to requests; and

•

consideration for legislatory requirements as well as cultural and language
differences.
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Contextual determinants (outside the boundaries of the proposed KMSS) that
can be viewed as critical success factors for the successful implementation
and use of the proposed KMSS, include:
•

competencies and resources to provide mechanisms for on-going
assessment of IC;

•

recruitment, retention, and development of suitable employees;

•

adherence to ethical principles;

•

building and maintenance of reputation;

•

incentives and management processes for effective sharing of knowledge;

•

mutual-beneficial coopetition through effective knowledge sharing;

•

effective diffusion of knowledge within relevant client industries;

•

existence of sound expansion strategy concerning client base and physical
locations;

•

development and nurturing of customer relationships; and

•

a sound medium to long-term strategy concerning development of
competencies,

competitive

positioning,

safeguarding

of

reputation,

knowledge sharing and extraction of optimal economic value.
.

8.2.4 SRQ4: Conceptual design of KMSS
The main design type or strategy selected for dealing with SRQ4 is modelbuilding, supported by elements of literature review, deductive reasoning and
inductive generalisation. A conceptual design of a KMSS was produced by
iterating through incremental cycles of modelling and evaluation. Modelling
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was performed by scanning and analysing existing literature for potentially
suitable structures, matching possible structures and combinations of
structures with the requirements of the proposed KMSS. Evaluation was
performed

through

personal

reflection

and

sound-boarding

against

knowledgeable academics and practicing experts in the form of conference
feedback and formal and informal discussions.

Building upon the characteristics of the individual consultancy uncovered by
iterating through the cells of the Zachman Framework’s top-most row, the
characteristics of the business of assessing IC and of the proposed KMSS
respectively, were considered according to the second and third rows of the
Zachman Framework respectively. Within the context of these characteristics,
a conceptual design was constructed for a system to (i) provide support to the
process of selecting and implementing an appropriate method, or a
combination of methods for assessment of intellectual capital, (ii) utilise past
knowledge and expertise to accelerate and improve decision-making, (iii)
promote synergism through integration of methods, and (iv) manage and apply
the evolving body of knowledge concerning the assessment of intellectual
capital.

The proposed KMSS, mapped to the upper level part of the third row of the
Zachman Framework, builds upon existing knowledge on KMS, DSS, ES, and
hybrid support systems. The first iteration yielded a first explorative version, the
second iteration a more comprehensive version and the third iteration a refined
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version. The resultant model of a KMSS incorporates decision-making
capabilities, knowledge management capabilities and intelligence and
facilitates interaction with consumers and providers of knowledge. It consists
of:
•

a data management subsystem maintaining internal data sources and
facilitating access to internal and external data sources;

•

a model management subsystem maintaining internal models and
facilitating access to internal and external models (i) for analysing the
problem space, and (ii) for assessing IC;

•

a user interface subsystem facilitating input, output and language
processing, including a user and developer/builder interface, a UIMS and
an explanation facility; and

•

a KbMS providing knowledge management capabilities and intelligence (i)
for the selection and customisation of appropriate models, (ii) for knowledge
acquisition from a knowledge repository for keeping track of current and
best practice scenarios, and (iii) for the explanation facility. The KbMS
acquires knowledge from various internal and external sources through a
combination

of

automatic,

semi-automatic

and

manual

knowledge

acquisition methods.

Other initiatives that provide significant support to a subset of the objectives of
the proposed KMSS for choosing IC assessment methods, include websites of
researchers, practitioners and consultants from the IC community, “toolkits”
that assists with the customisation of IC assessment methods and the VMRC’s
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experimental version of “An online Measurement Approach Selection Tool”. It
was found that none of these initiatives provides support to all the objectives
stated for the proposed KMSS.

Where deemed appropriate, contextual determinants with a direct bearing on
the conceptual design of the proposed KMSS (as identified through dealing
with SRQ3) were incorporated into the proposed model (on the upper level part
of the third row of the Zachman Framework) of a KMSS. The remainder of
these contextual determinants would have to be considered during lower-level
iterations of the modelling process.

8.2.5 SRQ5: Demonstrating aspects of suitable KMSS
In dealing with SRQ5, a partial prototype was developed and utilised to
demonstrate selected aspects of a suitable KMSS. The prototype contributes
by serving as a tool for content analysis to explore case studies and academic
literature as sources of knowledge acquisition, casting light on the types of
knowledge that can be acquired from secondary sources. The prototype further
serves by illustrating the kind of functionality intended for systems of this kind
and by exposing facets of actual IC assessment scenarios. By providing a
concrete medium for visualising and exploring issues involved in choosing IC
assessment methods, the prototype contributes towards the efforts involved in
addressing the other subsidiary research questions, e.g. iterative construction
of conceptual design.
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The prototype employs case-based reasoning to learn from previous solutions
of problems, in order to solve new problems. The appropriateness of
assessment methods – and of specific customisations of such methods –
depends on factors such as the eight contextual factors identified while
addressing SRQ1 (refer to section 8.2.1). These factors, referred to as
dimensions in the context of the prototype, are used to mark cases as similar in
order to match appropriate solutions to old problems with new problem
scenarios. The resultant IC assessment methods could then be further
explored by drilling into more detailed knowledge about these methods, as
required, though literature reviews. Once a particular method is selected, more
matching could take place in order to assist with customisation, e.g. with the
selection of suitable indicators for scorecard methods such as the Skandia
Navigator.

Two types of secondary sources were explored, namely case study type
journal articles and literature review type journal articles and papers. Selected
case studies (as first secondary source of knowledge acquisition) were
sourced from the Emerald database and literature reviews (as second
secondary source of knowledge acquisition) from the Emerald database as
well as from the Internet.

The 13 case studies selected from the Emerald database provide a wealth of
knowledge. Employing the prototype as tool for content analysis, it was found

8-16

Chapter 8

Summary, reflections and future research possibilities

that, on average, the selected cases provide details for 78% of the eight
dimensions and for 58% of the other data types experimented with.

Knowledge acquired from literature reviews include descriptions of methods,
classifications of methods into categories according to different classification
schemes, suggestions on the spheres of relevance of methods or categories of
methods; customisation details, and advantages and disadvantages of
categories of methods.

8.3 REFLECTIONS ON THE RESEARCH
The sub-sections that follow point out limitations of this research, identified
though critical reflection on:
•

the procedures followed in dealing with the research problem and
corresponding subsidiary research questions;

•

the insights gained while performing these procedures; and

•

the results obtained.

8.3.1 SRQ1: Appropriateness of existing methods
In dealing with SRQ1 mainly through literature review, the following limitations
were noted:
•

While discussing various classification schemes, selected IC assessment
methods were classified according to those classification schemes.
Classification of a comprehensive set of methods according to an
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exhaustive collection of classification schemes is beyond the scope of this
research. Classifying more IC methods according to more classification
schemes, would allow for the application of comments/knowledge obtained
regarding areas of appropriateness/advantages/disadvantages for a
category of such classification schemes to additional IC assessment
methods allocated to such a category.
•

Outcomes obtained include examples of how synergism could be obtained
by combining steps from different IC assessment methods. Through a
systematic literature review, particularly geared towards uncovering
potential for synergism, a more inclusive list of possible ways of achieving
synergism, and possible combinations of methods that could yield such
synergisms, could possibly be obtained.

8.3.2 SRQ2: Perceptions concerning complexity
In dealing with SRQ2, mainly through a case study (employing a selfadministered questionnaire as communication approach or instrument for data
collection) the following limitations (some mentioned in Chapter 4), were noted:
•

In

total

142

questionnaires

were

distributed

and

38

completed

questionnaires harvested, of which 31 qualify for inclusion in this research.
Distributing more questionnaires could potentially yield more filled
questionnaires, more qualifying questionnaires, and thereby a larger
sample size. As explained in Chapter 4, however, a sample size of 31 is
considered sufficient for the purpose of this research.
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A probability (random) sample of individuals knowledgeable on IC and
aspects thereof was not obtained. Therefore it was not possible to make
statistically inferences (with known probabilities of possible errors) to a
wider population.

•

The questionnaire could benefit from functionality such as disallowing
contradictory

responses.

By

preventing

conditions

resulting

in

questionnaires not qualifying for inclusion in this research, such
functionality could have contributed to a larger sample size and eliminated
the need for some of the follow-up requests issued by the researcher.
•

The questionnaire employed in dealing with SRQ2, gathers perceptions on
the importance of eight factors, identified in the initial literature review, for
the decisions involved in selecting appropriate IC assessment methods for
a particular context. Respondents are requested to provide additional
factors deemed important enough to be added to the list of eight factors.
Respondents are not requested to rate such additional factors according to
importance (in the selection of appropriate IC assessment methods).
Similarly, factors/selection criteria identified by the VMRC’s initiative
(VMRC, 2005; VMRC, 2006), are not included in the section of the
questionnaire where respondents rate the perceived importance of such
factors.
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8.3.3 SRQ3: Contextual determinants of KMSS
In dealing with SRQ3 through employing Porter’s “five forces” framework for
industry analysis and the first row of the Zachman Framework for Enterprise
Architecture, the following limitations were noted:
•

In addressing SRQ3, this research explored the contextual determinants of
a KMSS to be developed, maintained and used in the context of a
consultancy assisting clients in selecting and customising an appropriate
method for assessment of IC. Exploring contextual determinants of
alternative contexts for the proposed KMSS, e.g. academics using it as an
analytical framework to investigate the problems, challenges, influencing
factors and steps pertaining to the selection and customisation of methods,
is beyond the scope of this research.

8.3.4 SRQ4: Conceptual design of KMSS
In dealing with SRQ4, the following limitations were noted:
•

Since this research deals with a KMSS to be developed for a generic
knowledge broker sourcing knowledge from generic knowledge suppliers
and delivering knowledge to generic knowledge consumers, exact locations
of knowledge providers, knowledge brokers and knowledge consumers are
outside the scope of the analysis.

•

Proper functioning of the proposed KMSS depends on efficient and
effective knowledge acquisition. A detailed investigation of the implications
for conceptual design of cooperation, competition and coopetition in respect

8-20

Chapter 8

Summary, reflections and future research possibilities

of acquisition, diffusion and use of knowledge, is outside the scope of this
research. Incentives and mechanisms to enable and encourage sharing of
knowledge, possibly between competitors, may be required.
•

In addressing SRQ4 an analysis was performed to determine, for initiatives
that provide significant support to a subset of the objectives of the proposed
KMSS, the subset of objectives that they support. As mentioned in Chapter
6, a detailed analysis of the extent of support for these objectives is beyond
the scope of this research.

•

In this research, a model of a KMSS, on the upper level part of the third row
of the Zachman Framework, is developed. Lower-level (more detailed)
design and development is outside the scope of this research.

8.3.5 SRQ5: Demonstrating aspects of suitable KMSS
In dealing with SRQ5 (through the development and use of a partial prototype),
the following limitations were noted:
•

Only two sources of knowledge acquisition were explored, namely case
studies and literature reviews. Exploration of other sources of knowledge
acquisition, e.g. case studies from conference proceedings, actual
implementations of methods and strategies for assessment of IC, current
and best practices, experts, other literature types, other Internet sources,
intranets, extranets and databases was not performed as part of this
research.
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Only one database, namely the Emerald database, was scanned for case
studies. Scanning more databases, e.g. the EBSCO Host database, which
according to Lönnqvist, Kujansivu and Väisänen (2006:289) contain over
six million full text articles, could yield additional suitable case studies.

•

The search criteria used to select the initial 47 articles, only allows for
articles explicitly classified as “Case Study”. It is therefore possible that a
few candidate articles, concerning specific cases of IC assessment
methods implemented in practice and not classified as “Case Study”, but
rather as “Research Paper”, are omitted.

•

Case studies were scanned for the eight factors (also referred to as
dimensions), identified in the initial literature review, but not for selection
criteria identified by the VMRC’s initiative (suggested in Chapter 3 as
candidate factors for extension of the initial list) and not for additional
factors identified through the case study reported on in Chapter 4.

•

In the analysis of dimensions captured by case studies, a number of
occurrences of such dimensions are considered. However, suitability for
matching of these occurrences is not reported on. Refer to Annexure D for
a detailed list of occurrences of dimension details captured for the selected
13 case studies.

•

A variety of other data types were captured from case studies and six of
them analysed, based on a number of occurrences of such data types. One
of the data types captured and analysed, is indication of success, signalling
whether a case study provides some indication of whether the IC
assessment performed as described in a case study, was considered
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successful. The objectiveness and reliability of these indications of success,
have not been explored.
•

A limited number of literature reviews, sourced from electronic journals and
from the Internet, were explored using the prototype KMSS as tool for
content analysis.

•

The partial (limited-scale) prototype discussed in this research serves its
purpose, but it needs to be extended in order to be useful in solving a
variety of real world problems.

•

The platform on which the partial prototype is deployed caters for a single
user at a time.

•

The prototype (developed in Microsoft Access), in its current form, is not
suitable for deployment on an open source platform.

•

The platform on which the partial prototype is currently deployed does not
facilitate remote access.

•

The current prototype does not incorporate a browser interface.

•

The prototype does not demonstrate the use of intelligent system (e.g. ES)
technology as would be required in a commercial-size system.

8.4 FUTURE RESEARCH POSSIBILITIES
This research reports on the development of a model of a system – referred to
as a KMSS – for supporting the decision making process about the choice of
IC assessment methods (on the upper level part of the third row of the
Zachman Framework). It is recommended that, building on the efforts of this

8-23

Chapter 8

Summary, reflections and future research possibilities

research, more detailed design (on lower levels in terms of the Zachman
Framework) and development of the proposed KMSS is performed. Thus, the
sub-sections that follow, elaborate on future research possibilities, supporting
such development of the proposed KMSS. These future research possibilities
originate from insights gained during the research process, and more
specifically from the reflections shared in Section 8.3. Furthermore, quite a
number of these suggestions could be suitable for independent research
projects.

8.4.1 SRQ1: Existing methods for assessment of IC
Through dealing with SRQ1, the following future research possibilities were
identified:
•

A comprehensive set of IC assessment methods (e.g. as listed in Annexure
A) could be categorised according to various classification schemes. The
results from such categorisations could feed into the database/knowledge
base of the proposed KMSS.

•

A systematic literature review, geared towards uncovering potential for
synergism, could be performed to obtain a more inclusive list of possible
ways of achieving synergism, and of possible combinations of methods that
could yield such synergisms. The results of such a literature review could
feed into the database, model base and/or knowledge base of the proposed
KMSS.
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8.4.2 SRQ2: Perceptions concerning complexity
Through dealing with SRQ2, the following future research possibilities were
identified:
•

The questionnaire – enhanced to disallow contradictory responses – could
be placed on a website, inviting more candidates to respond.

•

Furthermore, such a website could cater for ongoing responses to
questionnaires, retrieving of results and commenting on results, and could,
potentially, become a source of knowledge acquisition for the KMSS
proposed in this research.

•

The list of eight contextual factors provided in the questionnaire, could be
extended to include more factors, e.g., as proposed by respondents to the
questionnaire discussed in this research, as proposed by respondents to a
questionnaire placed on a website, and/or by selection criteria proposed by
the VMRC.

8.4.3 SRQ3: Contextual determinants of KMSS
Through dealing with SRQ3, the following future research possibilities were
identified:
•

Contextual determinants of alternative contexts for the proposed KMSS,
e.g. academics using it as an analytical framework to investigate the
problems, challenges, influencing factors and steps pertaining to the
selection and customisation of methods, could be explored, and the
resulting

contextual

determinants

could

assist

with

8-25

Chapter 8

Summary, reflections and future research possibilities

tailoring/extending/generalising the proposed KMSS to cater for such
additional contexts.
•

During lower-level design (in terms of the Zachman Framework) of the
proposed KMSS, locations (physical or virtual) of potential knowledge
brokers, suppliers and consumers, could be investigated in more detail.

8.4.4 SRQ4: Conceptual design of KMSS
Through dealing with SRQ4, the following future research possibilities were
identified:
•

Since proper functioning of the proposed KMSS depends on efficient and
effective knowledge acquisition, a detailed investigation of the implications
for conceptual design of cooperation, competition and coopetition in respect
of acquisition, diffusion and use of knowledge, is required.

•

Possible incentives and mechanisms to enable and encourage sharing of
knowledge, possibly between competitors, and the application thereof in the
context of the proposed KMSS, could be researched.

•

The model of a KMSS proposed in this research could be extended to
explicitly contain elements of (or links to) a knowledge brokering system.

•

For initiatives that provide significant support to at least some of the
objectives of the proposed KMSS, a detailed analysis of the extent and
types of support for these objectives could be performed. Insights gained
from such analysis could (within the constraints of intellectual property
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rights) be applied to the lower level development of relevant components of
the proposed KMSS.

8.4.5 SRQ5: Demonstrating aspects of suitable KMSS
Through dealing with SRQ5, the following future research possibilities were
identified:
•

Additional sources of knowledge acquisition could be explored, e.g. case
studies from conference proceedings, actual implementations of methods
and strategies for assessment of IC, current and best practices, experts,
other literature types, other

Internet sources,

intranets, extranets and

databases.
•

More electronic databases could be scanned for case studies reporting on
aspects of the utilisation of a specific method for assessment of IC (for one
or more individual organisations or for a set of organisations), to learn more
about the types of knowledge that can be sourced from case studies and/or
to serve as source of knowledge acquisition for the proposed KMSS.

•

Case studies could be scanned for additional factors or dimensions, e.g. as
identified by the VMRC’s initiative and/or the case study reported on in
Chapter 4.

•

Occurrences of dimension-data captured by case studies could be
analysed to determine suitability for matching between existing IC
assessment solutions and new problems.
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Occurrences and instances of more data types captured (from case
studies) by the prototype KMSS, could be analysed.

•

The availability of indicators of success of existing IC assessment solutions
from various knowledge sources (including case studies) could be analysed
and the objectivity and reliability of such indicators assessed. In order to be
able to do this, prior consideration of how the success or failure of an IC
assessment solution applied in a particular context, could/should be
assessed, might be necessary.

•

A larger selection of literature reviews could be explored as potential
sources of knowledge acquisition (e.g. through using the prototype KMSS
as tool for content analysis) in order to learn more about the types of
knowledge that can be sourced from literature reviews and/or to serve as
source of knowledge acquisition for the proposed KMSS.

•

A more advanced version of the prototype could be developed:
o exhibiting extended functionality;
o capable of handling multiple simultaneous users;
o suitable for deployment on an open-source platform;
o suitable for deployment over the Web (e.g. incorporating a browser
interface); and/or
o employing intelligent system (e.g. ES) technology.
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8.5 CONCLUDING REMARKS
IC has no universal value. There is no single scale or method for assessing IC
to be applied regardless of circumstance. Any worthwhile assessment of IC
has to be exercised in relation to a specific known context. Therefore, to
effectively choose an IC assessment method, suitable to a particular context,
the chooser has to be knowledgeable – or has access to knowledge – on IC
assessment methods and on the context in which the assessment solution is to
be deployed. Existing literature proposes over a hundred methods for
assessment of IC. This research argues that, due to complexities involved in
choosing an appropriate method or combination of methods for assessment of
intellectual capital, systems or mechanisms – referred to as KMSS – are
needed for managing and applying the evolving body of knowledge concerning
such assessment. The embedded assumption of complexity is supported by
the results obtained from a case study employing a self-administered
questionnaire as instrument for data collection. Having explored the levels and
types of complexities involved in choosing IC assessment methods, contextual
determinants are derived, a conceptual design produced through iterative
cycles of modelling and evaluation and a partial prototype developed and
applied to demonstrate selected aspects of the proposed KMSS. The
outcomes of this research are intended to guide more detailed design and
development of a KMSS for choosing IC assessment methods.
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List of methods for assessment of IC

Table A.1 – Methods or mechanisms for assessment of IC
Source: Extended from Andriessen (2004a, 2004b), Bontis (2002), Smith and
McKeen (2003:366), Chen, Zhu and Xie (2004:198-201), Sveiby (2002),
Sveiby (2007) and VMRC (2006:52-53)

No

Approach

Originator / proponent

M1

21st Century Annual Report

ICAEW

M2

Accounting for the Future

Nash

M3

APQC Performance Measurement

APQC

M4

Balanced Scorecard

Kaplan & Norton

M5

Brand Valuation

Brand Finance

M6

Business IQ

Sandvik

M7

Calculated Intangible Value

NCI Research
Stewart
Luthy

M8

Celemi Monitor

Celemi
Bontis

M9

Chen,Zhu and Xie’s model

Chen, Zhu & Xie

M10

Citation-Weighted Patents

Hall, Jaffee &
Trajtenberg

M11

Cognos Scorecards / Dashboards

Cognos

M12

Customer Value Measurement

SMS
NTF Group (AU)
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No

Approach

Originator / proponent

M13

Danish Guidelines

Mouritzen, Bukh & al.

M14

Discounted Cash Flow

Accounting

M15

Dolphin Navigator

AICPA

M16

Economic Value Added (EVA™)

Stewart

M17

Enhanced Business Reporting

AICPA

M18

Enterprise Capital Model

St. Onge
Armstrong

M19

FiMIAM

Rodov & Leliaert

M20

Future Value Management

Burgmann
Accenture

M21

Global Reporting Initiative

GRI

M22

Hermes Principles Ltd.

Hermes Pensions Mgt.

M23

Holistic Accounts

Ramboll Group
Roos

M24

Holistic Value Added Methodology

Fletcher, Guthrie &
Steane

M25

HR Statement

Ahonen

M26

Human Capital Bridge

Stamps

M27

Human Capital Index

Wyett

M28

Human Capital Intelligence

Fitz-Enz

M29

Human Capital Market Value

Fitz-Enz

M30

Human Capital ROI

Fitz-Enz
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No

Approach

Originator / proponent

M31

Human EVA

Fitz-Enz

M32

Human Resource Accounting

Bontis

M33

Human Resource Costing & Accounting

Flamholtz

(HRCA)

Johansson

M34

IC ‘Vital Signs’ Scorecard

Vanderkaay

M35

IC Benchmark(ing) System

Viedma

M36

IC Evaluation

Celemi

M37

IC Index™

Roos, Roos, Dragonetti
& Edvinsson

M38

IC Management Model

Van Buren

M39

IC Monitor

Nordic Industrial Fund

M40

IC Rating™

IC Sweden
Edvinsson

M41

IC Report

MERITUM project

M42

IC Reporting

Denmark Ministry of
Industry

M43

IC Statement

Mouritsen

M44

Inclusive Valuation Methodology (IVM)

McPherson

M45

Inside Out

ICAEW

M46

Intangible Assets Monitor

Sveiby

M47

Intangible Value Framework

Allee
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No

Approach

Originator / proponent

M48

Intangibles Scoreboard

Lev

M49

Intangibles Valuation

Sullivan

M50

Intangibles Value Stream Modelling

Sullivan & McLean

M51

Intellectual Asset Valuation

Sullivan

M52

Intellectual Capital dynamic Value

Bonfour

(IC-dVAL™)
M53

Intellectus Model

Bueno

M54

Investor Assigned Market Value (IAMV™)

Standfield

M55

Invisible Balance Sheet

Sveiby
The ”Konrad” group

M56

IP Score

Brand Finance
Office

M57

IPM Benchmarking

Sullivan
McLean
McCullough

M58

IValuing Factor

Standfield

M59

Jenkins Report

AICPA

M60

Key Performance indicators

KPMG (Bray)

M61

Knowcorp

Bontis

M62

Knowledge Audit Cycle

Schiuma & Marr

M63

Knowledge Capital (Earnings)

Lev

M64

Knowledge Capital Scorecard

DeTore Weide
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No

Approach

Originator / proponent

M65

Knowledge Value Added

Kannan Akhilesh

M66

Konrad Group

Konrad Group

M67

Market to Book Ratio

Various

M68

Market-to-Book Value

Stewart
Luthy

M69

MD&A Guidelines

EYI, Low

M70

Measures that Matter

EU research project

M71

Measuring and Accounting Intellectual

EU research Project

Capital (MAGIC)
M72

Meritum Guidelines

Meritum Guidelines
(2002)

M73

Meyer Monitor

Meyer Monitor

M74

Model of the Five Capitals

Bueno, Salmador &
Rodríguez

M75

National Intellectual Capital Index

Bontis
United Nations

M76

No of trademarks

Riahi-Belkaoui

M77

Palacios & Garrigós's measurement

Palacios & Garrigós's

instrument for IC
M78

Patent Assets Monitor

Siemens

M79

Patent Value Predictor

Patent Value Predictor

M80

PBViews

PerformanceSoft
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No

Approach

Originator / proponent

M81

Performance Prism

Cranfield, Accenture

M82

QRP Scorecard

QRP

M83

Real Options

PL-X Systems (and
others)

M84

SAP Value Measurement

SAP

M85

Shareholder Value Measurement

Various (see CICA)

M86

Skandia Navigator™

Edvinnsson

M87

Social Responsibility Reporting

Various

M88

Stakeholder Accounts

Denmark

M89

Sustainable Value Measurement

Ekos

M90

Technology Factor

Dow (Little)

M91

Technology Broker’s IC audit

Brooking

M92

The Value Explorer™

KPMG (Andriessen)
Andriessen & Tiessen

M93

Tobin’s q

Tobin

M94

Tomorrow’s Company

RSA London

M95

Topplinjen / Business IQ

Sandvik

M96

Total Value Creation (TVC™)

Anderson & McLean

M97

Unseen Wealth

Brookings Institute

M98

Value Added Intellectual Coefficient

Pulic

(VAIC™)
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No

Approach

Originator / proponent

M99

Value Chain Scoreboard™

Lev

M100 Value Creation Index

E & Y (Baum, Ittner,
Larcker, Low, Siesfeld, &
Malone)

M101 Value Dynamics

Arthur Andersen

M102 Value Extraction

ICM Gathering

M103 Value Networks

Allee

M104 Value Reporting

PWC

M105 Warn’s IC framework

Warn

M106 Weightless Wealth Toolkit

Andriessen
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Questionnaire for investigating perceptions concerning complexity of decisions

QUESTIONNAIRE
Research on Assessment of Intellectual Capital (IC)
Presented by: Agnieta Pretorius, Doctoral Candidate in Business Information
Systems, Faculty of Information and Communication Technology,
Tshwane University of Technology, South Africa

INSTRUCTIONS
This questionnaire contains four parts and each part contains instructions about how
to complete the questions in that specific part of the survey.
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PART A
ASSESSMENT OF IC: COMPLEXITY OF DECISIONS
Instructions: Please respond to the questions in this part by placing, for each row in
every answer matrix, an “x” in the square ( ) underneath the most appropriate
description. Any further comments will be appreciated and can be given in
associated spaces provided below. (The spaces can be enlarged electronically, if
need be.)
1. Assessment of IC can be required in various contexts (refer to Appendix B
concerning interpretation of “context”). Various methods can be used for such
assessment (see Appendix A for a list containing a selection of these methods).
How would you describe the complexity of the decisions involved in selecting an
appropriate method for assessment of IC, given any particular context? Select
one option from each row.

1

2

3

4

Complexity

A

B

C

D

E

not complex
at all

never

sometimes

often

always

none of the
options in this
row apply

slightly
complex

never

sometimes

often

always

none of the
options in this
row apply

moderately
complex

never

sometimes

often

always

none of the
options in this
row apply

very
complex

never

sometimes

often

always

none of the
options in this
row apply

Comments:

B-3

Annexure B

Questionnaire for investigating perceptions concerning complexity of decisions

2. Do you feel that, depending on the context, there could be significant differences
in the complexity of the decisions involved in selecting an appropriate method for
assessment of IC?
Yes

No

If you have selected this option, please, optionally, provide a
scenario in which the decisions involved will be more complex and
a scenario in which the decisions involved will be less complex:

Comments:

3. How would you describe the complexity of the decisions involved in the
application (implementation/customisation) of an appropriate method for
assessment of IC, given any particular context, (e.g. decisions concerning the
construction of sets of indicators for scorecard type methods)? Select one option
from each row.

Complexity
1

2

3

4

A

B

C

D

E

not complex
at all

never

sometimes

often

always

none of the
options in this
row apply

slightly
complex

never

sometimes

often

always

none of the
options in this
row apply

moderately
complex

never

sometimes

often

always

none of the
options in this
row apply

very
complex

never

sometimes

often

always

none of the
options in this
row apply

Comments:

B-4

Annexure B

Questionnaire for investigating perceptions concerning complexity of decisions

PART B
ASSESSMENT OF IC: FACTORS DETERMINING
APPROPRIATENESS OF METHODS
Instructions: Please respond to the questions in this part by placing, for each row in
the answer matrix, an “x” in the square ( ) underneath the most appropriate
description. Any further comments will be appreciated and can be given in
associated spaces provided below. (The spaces can be enlarged electronically, if
need be.)
1. Assessment of IC can be required in various contexts. Various methods can be
used for such assessment (see Appendix A for a list containing a selection of
these methods). Please rate the following factors, (described in Appendix B)
according to their importance in determining an appropriate method for
assessment of IC, given any particular context? Select one option from each row.

Factor

A

B

C

D

Audience

not important
at all

slightly
important

moderately
important

Very
important

Business
sector

not important
at all

slightly
important

moderately
important

Very
important

3

Goals and
objectives of
organization

not important
at all

slightly
important

moderately
important

Very
important

4

Industry
and line of
business

not important
at all

slightly
important

moderately
important

Very
important

5

Level
of
assessment

not important
at all

slightly
important

moderately
important

Very
important

6

Purpose of or
motivation for
assessment

not important
at all

slightly
important

moderately
important

Very
important

7

Level
of
resources

not important
at all

slightly
important

moderately
important

Very
important

8

Size
of
organization

not important
at all

slightly
important

moderately
important

Very
important

1

2

Comments:

B-5

Annexure B

Questionnaire for investigating perceptions concerning complexity of decisions

2. Are there other factors, when determining appropriateness of methods for
assessment of IC, given a particular context, that you consider important enough
to also be added to the list of factors in the previous question?
Yes

No

If you have selected this option, please provide and explain such
additional factors in the space provided below:

Comments:
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PART C
RESPONDENT PROFILE
Instructions: Please answer all questions in this part by placing an “x” in the square
( ) underneath the answer(s) of your choice and/or by giving the details in the space
provided.
1. How would you describe your involvement (current and previous) in assessment
of intellectual capital? (Please select all that apply.) Further details can be given
in the space provided below (which can be expanded electronically, if need be.).
A
Consultant (C)

B
Practitioner (P)

C
Researcher (R)

If you select this option,
please provide
your number of years
of involvement in
assessment of IC as
a consultant
[ __ years ]

If you select this option,
please provide
your number of years
of involvement in
assessment of IC as a
practitioner
[ __ years ]

If you select this option,
please provide
your number of years
of involvement in
assessment of IC as a
researcher
[ __ years ]

and, from the table of
Methods for
Assessment of IC on
the next page, select
the methods you have
consulted on, by
placing an “x” in the
square ( ) in the
corresponding “C”
column.

and, from the table of
Methods for
Assessment of IC on
the next page, select
the methods you have
used in practice, by
placing an “x” in the
square ( ) in the
corresponding “P”
column.

and, from the table of
Methods for
Assessment of IC on
the next page, select
the methods you have
tested empirically, by
placing an “x” in the
square ( ) in the
corresponding “R”
column.

If there are any such
methods that you have
consulted on, but that
do not appear in the
list, please add such
methods to the list (on
the next page).

If there are any such
methods that you have
used in practice, but
that do not appear in
the list, please add
such methods to the list
(on the next page).

If there are any such
methods that you have
tested empirically, but
that do not appear in
the list, please add
such methods to the list
(on the next page).

D
No involvement

Please provide an indication of the number of different methods you
have studied by placing an “x” in the square ( ) underneath the most
appropriate option:
1
2–5
6 – 10
11 – 20
> 20
method
methods
methods
methods
methods

Further details:
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Methods for Assessment of Intellectual Capital (IC)
(Please refer to previous page for instructions)
Method
Method
C P R
1

Balanced scorecard

36

2

Calculated intangible value

37

3

Chen Zhu and Xie’s model

38

4

Citation weighted patents

39

5

Discounted cash flow

40

6

Economic value added

7

Holistic value added methodology

42

8

Human capital intelligence

43

9

Human resource accounting

44

10

IC benchmark system

45

11

IC index

46

12

IC rating model

47

13

ICVC framework

48

14

Inclusive valuation methodology

49

15

Intangible asset monitor

50

16

Intangibles scoreboard

51

17

Intellectual asset model

52

18

Intellectual asset valuation

53

19

Intellectus model

54

20

Investor assignment market value

55

21

Knowledge capital earnings

56

22

Knowledge capital scorecard

57

23

Knowledge value added

58

24

Market value added

59

25

Market-to-book value

60

26

Model of the five capitals

61

27

Return on assets

62

28

Return on intellectual assets

63

29

Skandia navigator

64

30

Technology’s broker’s IC audit

65

31

Tobins q

66

32

Value added

67

33

Value chain scoreboard

68

34

Value explorer

69

35

Warn's framework

70

TM

C P R

41
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2. At the time of responding to this questionnaire, have you read my paper Towards
a Knowledge Management Support System for Assessment of Intellectual Capital
or did you attend my corresponding presentation at the Intellectual Capital
Congress 2007 in Haarlem, The Netherlands?
Yes

No

3. Would it be acceptable if I contact you for further information related to this
study? If you answer “Yes”, please provide the required contact details. Further
details can be given in the space provided below.
Yes

No

First name and last name:
E-mail address:
Further details:

4. Could you recommend other potentially suitable candidates for partaking in this
survey? If you answer “Yes”, please provide the required contact details. Further
details can be given in the space provided below. (Please replicate the space
electronically, if need be.)
Yes

No

First name and last name:
E-mail address:
Further details:

PART D
ADDITIONAL COMMENTS
Instructions: Any additional comments will be appreciated and can be given in the
space provided below. (Do feel free to expand the space, if need be.)

THANK YOU FOR YOUR PARTICIPATION IN THIS SURVEY
Agnieta Pretorius
pretoriusab1@tut.ac.za

B-9

Annexure B

Questionnaire for investigating perceptions concerning complexity of decisions

APPENDIX A
Method for Assessment of Intellectual Capital (IC)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Balanced scorecard
Calculated intangible value
Chen Zhu and Xie’s model
Citation weighted patents
Discounted cash flow
Economic value addedTM
Holistic value added methodology
Human capital intelligence
Human resource accounting
IC benchmark system
IC index
IC rating model
ICVC framework
Inclusive valuation methodology
Intangible asset monitor
Intangibles scoreboard
Intellectual asset model
Intellectual asset valuation
Intellectus model
Investor assignment market value
Knowledge capital earnings
Knowledge capital scorecard
Knowledge value added
Market value added
Market-to-book value
Model of the five capitals
Return on assets
Return on intellectual assets
Skandia navigator
Technology’s broker’s IC audit
Tobins q
Value added
Value chain scoreboard
Value explorer
Warn's framework

Table A1: A selection of methods for assessment of Intellectual Capital (IC)
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APPENDIX B
Factor

Description

1

Audience

Audience (Sveiby 2002) refers to the intended users of the
assessment results.

2

Business
sector

3

Goals and
objectives of
organisation
Industry and
line of
business
Level
of
assessment
Purpose of or
motivation for
assessment
Level
of
resources
Size
of
organization

Classification of organisations according to sector, e.g. private
sector, public sector/government sector, or third sector (e.g. The
Red Cross).
Goals and objectives of organisation of which intellectual capital is to
be assessed.

4

5

6

7

8

Classification of organisation (of which intellectual capital is to be
assessed) according to industry or line/type of business.
Granularity of assessment, e.g. “task” or “individual” level or
“organization-wide” level (Smith and McKeen 2003).
Reason for assessment (“why”), e.g. categorised by Andriessen
(2004) into “improving internal management”, “improving external
reporting” and “statutory or transactional motives”.
Amount of resources (e.g. money, person-hours) the organisation is
willing to commit to the assessment of their intellectual capital.
Could be stated in terms of, e.g., number-of-people employed,
number-of-customers, turnover, assets.

Table B1: Factors determining appropriateness of methods for assessment of
Intellectual Capital (IC), given any particular context

Characterisation of “context”: Context can be interpreted as a vector
comprised of factors such as those listed in Table B1, these being viewed as
variables.
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Table layouts for prototype

Figure C.1 – Table layouts for prototype
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Dimension data per case

Contextual Dimensions Captured per Case
CaseId
Dimension
2 Purpose of or
motivation for
assessment of IC
2 Purpose of or
motivation for
assessment of IC
2 Purpose of or
motivation for
assessment of IC
2 Goals and
objectives of
organisation
2 Goals and
objectives of
organisation
2 Industry and line of
business
2 Business sector

Narrative
Internal management

UOM

Value
0.00

To improve company financial
performance

0.00

External reporting

0.00

Provide responsible games and
entertainment within sociable
accepted conditions
Ensure a secure and long-term profit
for the beneficiary organisations

0.00

Games

0.00

Public Sector / Government Owned

0.00

0.00

2 Level of assessment Executive

0.00

2 Level of assessment Operational

0.00

2 Level of assessment Respondent

0.00

9 Audience

0.00

Executive manager

2 Size of organisation Country's leading

0.00

5 Purpose of or
motivation for
assessment of IC
5 Purpose of or
motivation for
assessment of IC
5 Industry and line of
business
5 Business sector

Internal management

0.00

Explore relationships among capitals

0.00

Banking

0.00

Private Sector / Privately Owned /For
Profit / Business
5 Level of assessment Variables

0.00

5 Level of assessment Components

0.00

5 Level of assessment Elements

0.00

5
5
5
5
5
5
5

Audience
Size of organisation
Size of organisation
Size of organisation
Size of organisation
Size of organisation
Size of organisation

Management
Offices
Assets
Staff people
Market share
B.A.I.
People in Customers Database

0.00

0.00
M Euros
1911.00
M Euros
76,273.00
Count
12,461.00
Percentage
6.50
1000 Euros 785,906.00
Count
6,200,000.00
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Contextual Dimensions Captured per Case
CaseId
Dimension
Narrative
5 Size of organisation Multiple national offices or
subsidiaries
6 Purpose of or
Internal management
motivation for
assessment of IC
6 Industry and line of IT
business
6 Business sector
Private Sector / Privately Owned /For
Profit / Business
6 Level of assessment Enterprise

UOM

Value
0.00
0.00

0.00
0.00
0.00

6 Audience

Managers

0.00

8 Purpose of or
motivation for
assessment of IC
8 Goals and
objectives of
organisation
8 Industry and line of
business
8 Business sector

Internal management

0.00

Protect, leverage and create
knowledge

0.00

Reinsurance

0.00

Private Sector / Privately Owned /For
Profit / Business
8 Level of assessment Knowledge Asset

0.00

8 Level of assessment Enterprise

0.00

8 Level of assessment Division

0.00

8 Audience

Managers

0.00

8 Audience

Investors

0.00

15 Purpose of or
motivation for
assessment of IC
15 Purpose of or
motivation for
assessment of IC
15 Industry and line of
business
15 Business sector

To prove to the public the quality of
their management processes

0.00

Take better decisions

0.00

Municipality

0.00

Term: Public sector

0.00

15 Audience

Public sector managers

0.00

15 Size of organisation Population between 30 047 and 2
879 052
17 Purpose of or
Manage communication with
motivation for
stakeholders
assessment of IC
17 Purpose of or
motivation for
assessment of IC

0.00

0.00
0.00

0.00
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Contextual Dimensions Captured per Case
CaseId
Dimension
17 Purpose of or
motivation for
assessment of IC
17 Goals and
objectives of
organisation
17 Industry and line of
business
17 Business sector

Narrative
Manage organisational performance

UOM

Value
0.00

Provide quality blood products,
tissues and related services for the
community
Health

0.00

Term: Third sector

0.00

0.00

17 Level of assessment Enterprise

0.00

17 Audience

External stakeholders

0.00

18 Purpose of or
motivation for
assessment of IC
18 Purpose of or
motivation for
assessment of IC
18 Industry and line of
business
18 Business sector

Term: Private sector

0.00

Investigate association with
traditional dimensions of corporate
performance
Services: BANK, ELEC, IT & SERT &
SER
Term: Publicly listed

0.00

Private Sector / Privately Owned /For
Profit / Business
18 Level of assessment Enterprise

0.00

18 Audience

Investors

0.00

18 Audience

Policy makers

0.00

18 Business sector

0.00
0.00

0.00

18 Size of organisation Publicly listed firm

0.00

20 Purpose of or
motivation for
assessment of IC
20 Purpose of or
motivation for
assessment of IC
20 Industry and line of
business
20 Business sector

Internal management

0.00

Investigate weights of categories of
IC

0.00

Biotechnology and
telecommunication
Term: Private sector

0.00

20 Audience

Academics

0.00

20 Audience

Managers

0.00

25 Purpose of or
motivation for
assessment of IC
25 Goals and
objectives of
organisation
25 Industry and line of
business

Reporting on performance

0.00

Be a key-player in a global alliance

0.00

Air navigation services

0.00

0.00
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Contextual Dimensions Captured per Case
CaseId
Dimension
25 Business sector

Narrative
Private Sector / Privately Owned /For
Profit / Business
25 Level of assessment Enterprise
25 Audience
25 Size of organisation
29 Purpose of or
motivation for
assessment of IC
29 Industry and line of
business
29 Business sector

UOM

Managers
Large airspace (mainly oceanic)
M sqr KM
To determine if IC is a strategic asset

Across

Value
0.00
0.00
0.00
34.00
0.00

0.00

Private Sector / Privately Owned /For
Profit / Business
29 Level of assessment Enterprise

0.00

29 Size of organisation Included in Forbes list of "most
international" 100 American
manufacturing and service firms"
31 Purpose of or
Improve operations
motivation for
assessment of IC
31 Purpose of or
Improve value creation mechanisms
motivation for
assessment of IC
31 Industry and line of IT
business
31 Business sector
Private Sector / Privately Owned /For
Profit / Business
31 Level of assessment Business

0.00

31 Audience

Managers

0.00

33 Purpose of or
motivation for
assessment of IC
33 Purpose of or
motivation for
assessment of IC
33 Purpose of or
motivation for
assessment of IC
33 Purpose of or
motivation for
assessment of IC
33 Purpose of or
motivation for
assessment of IC
33 Goals and
objectives of
organisation
33 Goals and
objectives of

Private Sector / Privately Owned /For
Profit / Busines

0.00

Maximize Intellectual Property

0.00

Maximize value of Intangible Assets

0.00

Integrating IC into business strategy

0.00

Internal management

0.00

Develop a culture of true wealthcreating KM

0.00

Retain strengths in technology,
innovation and marketing

0.00

0.00

0.00

0.00

0.00
0.00
0.00
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Contextual Dimensions Captured per Case
CaseId

Dimension
organisation
33 Industry and line of
business
33 Business sector

Narrative

UOM

Chemical

Value
0.00

Private Sector / Privately Owned /For
Profit / Business
33 Level of assessment Enterprise

0.00

33 Level of assessment Business

0.00

33 Audience
33 Size of organisation
33 Size of organisation
33 Size of organisation
33 Size of organisation
33 Size of organisation
36 Purpose of or
motivation for
assessment of IC
36 Purpose of or
motivation for
assessment of IC
36 Purpose of or
motivation for
assessment of IC
36 Goals and
objectives of
organisation
36 Industry and line of
business
36 Business sector

Managers
Annual sales
Patents
Staff people
Products
Global businesses
Better forecast the effect in
shareholder value of changes in the
company's IC
Benchmarking

0.00

1000 Euros
Count
Count
Count
Count

0.00
20.00
25,000.00
40,000.00
2,000.00
15.00
0.00

0.00

Link growth or decline in IC with
shareholder value

0.00

Continue creating long-term
sustainable growth in shareholder
value
Insurance

0.00

0.00

Private Sector / Privately Owned /For
Profit / Business
36 Level of assessment Enterprise

0.00

36 Level of assessment Business unit

0.00

36 Audience

0.00

Executives

0.00
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Conclusions per Category of IC Assessment Methods
Own
ID Categorization Category ConclusionType Conclusion

Additonal Source Page
words

50 Sveiby's 4

DIC

Advantage

Approaches

“reporting can

"measure LR01

… be faster

closer to

and more

an event”

2

accurate than
pure financial
measures”
62 Sveiby's 4

DIC

Disadvantage

Approaches

can generate

LR01

2

LR01

2

comparisons

“indicators LR01

2

between

are

organisations

contextual”

huge volumes
of data, which
are difficult “to
analyse and
communicate”

Sveiby's 4

DIC

Disadvantage

60 Approaches

“methods are
… new and not
easily
accepted by
societies and
managers”

58 Sveiby's 4

DIC

Disadvantage

Approaches

are difficult
56 Sveiby's 4

DIC

Disadvantage

“indicators are

LR01

2
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Conclusions per Category of IC Assessment Methods
Own
ID Categorization Category ConclusionType Conclusion

Additonal Source Page
words

Approaches

contextual and
have to be
customised for
each
organisation
and each
purpose”

54 Sveiby's 4

DIC

Advantage

Approaches

“very useful for

LR01

2

LR01

2

LR01

2

environmental
and social
purposes

52 Sveiby's 4

DIC

Advantage

Approaches

“very useful for
non-profit
organisations,
internal
departments
and public
sector
organisations”

46 Sveiby's 4
Approaches

DIC

Advantage

Create a more
comprehensive
picture of an
organisation's
health than
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Conclusions per Category of IC Assessment Methods
Own
ID Categorization Category ConclusionType Conclusion

Additonal Source Page
words

financial
metrics
48 Sveiby's 4

DIC

Advantage

Approaches

“can be easily

LR01

2

LR01

2

LR01

2

LR01

2

LR01

2

LR01

2

applied at any
level of an
organisation”

39 Sveiby's 4

MCM

Disadvantage

Approaches

“very sensitive
to interest rate
assumptions”

41 Sveiby's 4

MCM

Disadvantage

Approaches

“measure only
on the
organisation
level”

35 Sveiby's 4

MCM

Advantage

Approaches

“easily
communicated
in the
accounting
profession”

31 Sveiby's 4

MCM

Advantage

Approaches

“illustrating the
financial value
of Intangible
assets”

45 Sveiby's 4
Approaches

MCM

Disadvantage

several of
these methods
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Conclusions per Category of IC Assessment Methods
Own
ID Categorization Category ConclusionType Conclusion

Additonal Source Page
words

“are of no use
for non-profit
organisations,
internal
departments
and public
sector
organisations”
37 Sveiby's 4

MCM

Disadvantage

Approaches

“can be

“translating LR01

superficial”

everything

2

into money
terms”
29 Sveiby's 4

MCM

Advantage

Approaches

“they can … be

LR01

2

LR01

2

used for
comparisons
between
companies in
the same
industry”

43 Sveiby's 4
Approaches

MCM

Disadvantage

“of limited use
for
management
purposes
below Board
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Conclusions per Category of IC Assessment Methods
Own
ID Categorization Category ConclusionType Conclusion

Additonal Source Page
words

level”
27 Sveiby's 4

MCM

Advantage

Approaches

“useful … in

LR01

2

LR01

2

LR01

2

LR01

2

LR01

2

LR01

2

“stock market
valuations”

25 Sveiby's 4

MCM

Advantage

Approaches

“useful in
merger &
acquisition
situations”

23 Sveiby's 4

MCM

General

Approaches

offer financial
(in monetary
terms)
valuation

30 Sveiby's 4

ROA

Advantage

Approaches

“illustrating the
financial value
of Intangible
assets”

26 Sveiby's 4

ROA

Advantage

Approaches

“useful … for
stock market
valuations”

34 Sveiby's 4
Approaches

ROA

Advantage

“easily
communicated
in the
accounting
profession”
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Conclusions per Category of IC Assessment Methods
Own
ID Categorization Category ConclusionType Conclusion

Additonal Source Page
words

24 Sveiby's 4

ROA

Advantage

Approaches

“useful in

LR01

2

“can be

“translating LR01

2

superficial”

everything

merger &
acquisition
situations”

36 Sveiby's 4

ROA

Disadvantage

Approaches

into money
terms”
28 Sveiby's 4

ROA

Advantage

Approaches

“comparisons

LR01

2

LR01

2

LR01

2

LR01

2

between
companies in
the same
industry”

38 Sveiby's 4

ROA

Disadvantage

Approaches

“very sensitive
to interest rate
assumptions”

40 Sveiby's 4

ROA

Disadvantage

Approaches

Some of these
methods
“measure only
on the
organisation
level”

22 Sveiby's 4
Approaches

ROA

General

offer financial
(in monetary
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Conclusions per Category of IC Assessment Methods
Own
ID Categorization Category ConclusionType Conclusion

Additonal Source Page
words

terms)
valuation
44 Sveiby's 4

ROA

Disadvantage

Approaches

several of

LR01

2

LR01

2

LR01

2

these methods
“are of no use
for non-profit
organisations,
internal
departments
and public
sector
organisations”

42 Sveiby's 4

ROA

Disadvantage

Approaches

“of limited use
for
management
purposes
below Board
level”

63 Sveiby's 4
Approaches

SC

Disadvantage

can generate
huge volumes
of data, which
are difficult “to
analyse and
communicate”
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Conclusions per Category of IC Assessment Methods
Own
ID Categorization Category ConclusionType Conclusion

Additonal Source Page
words

47 Sveiby's 4

SC

Advantage

Approaches

“can create a

LR01

2

LR01

2

“reporting can

"measure LR01

2

… be faster

closer to

and more

an event”

more
comprehensive
picture of an
organisation's
health than
financial
metrics”

49 Sveiby's 4

SC

Advantage

Approaches

“can be easily
applied at any
level of an
organisation”

51 Sveiby's 4

SC

Advantage

Approaches

accurate than
pure financial
measures”
53 Sveiby's 4
Approaches

SC

Advantage

“very useful for

LR01

2

non-profit
organisations,
internal
departments
and public
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Conclusions per Category of IC Assessment Methods
Own
ID Categorization Category ConclusionType Conclusion

Additonal Source Page
words

sector
organisations”

55 Sveiby's 4

SC

Advantage

“very useful …

LR01

2

LR01

2

comparisons

“indicators LR01

2

between

are

organisations

contextual”

for

Approaches

environmental
and social
purposes”

57 Sveiby's 4

SC

Disadvantage

Approaches

“indicators are
contextual and
have to be
customised for
each
organisation
and each
purpose”

59 Sveiby's 4
Approaches

SC

Disadvantage

are difficult
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Conclusions per Category of IC Assessment Methods
Own
ID Categorization Category ConclusionType Conclusion

Additonal Source Page
words

61 Sveiby's 4
Approaches

SC

Disadvantage

“methods are

LR01

2

… new and not
easily
accepted by
societies and
managers”
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