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AN EVIDENCE-BASED TAXONOMY OF INTELLECTUAL CAPITAL

Abstract

Purpose:

Though Intellectual Capital (IC) has received much attention for more than a decade, there is a lack of consensus on its components and definition.  IC is a multi-disciplinary concept and the understanding of it varies across different business-related disciplines.  This paper proposes a grouping of IC items based on empirical evidence in the form of managers' responses to questions about the availability of information about IC inside their companies.
Approach:

A postal questionnaire was implemented across 520 companies listed on the main board of Bursa Malaysia.  The empirical grouping of IC derived by factor analysis is compared with a priori groupings constructed from the IC literature.

Findings:

It is found that the conventional three a priori categories, namely human capital, customer capital and structural capital, expand into eight facets.  Nevertheless, there is remarkable consistency between literature-based expectations and empirical groupings.

Research limitations:

The paper takes a broad scope perspective and in this rapidly evolving field, is based on information in place in 2005.  In addition, the usual limitations of postal questionnaire surveys apply.  Extension of this research approach to other cultures may reveal a different set of groupings and such research is encouraged.   

Practical implications:

Managers and designers of information systems may use the findings as a benchmark against which to evaluate their own systems or proposals.  More significantly, the eight-factor model facilitates conceptualisation, measurement and management of IC and the preparation of IC reports.

Value of the paper:

This evidence-based confirmation of the broad three-category model, together with the empirical identification of more detailed facets, makes a contribution to the, as yet largely normative, literature on the classification of the components of intellectual capital. 
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INTRODUCTION

Though the concept of Intellectual Capital (IC) has received much attention for more than a decade there is a lack of consensus on its components and definitions.  There is little agreement and much confusion regarding the definition of IC (Marr 2005, p.xiv).  IC is a multi-disciplinary concept and the understanding of it varies across different business-related disciplines.  The concept was developed to deal with specific sets of issues and problems.  According to Chatzkel (2002), all definitions are valid and it is up to the user to select the definition that works best to meet any particular sets of needs.  

Pioneering IC models originated mainly from Scandinavia and North America.  While the IC concept has 'travelled' to Australia and some Asian counties its taxonomy, which was initially developed in 'the West', may not be universally appropriate.  Moreover, categorising IC helps companies to understand what it is.  The IC literature, in common with that of other immature 'sub-disciplines' such as performance management, reveals a prevalence of often inconsistent, normative models and it is instructive to explore the extent to which the numerous line items that are referred to, can be reconciled and synthesised.  

This paper proposes an evidence-based grouping of IC items based on managers' questionnaire responses and tests the validity of the a priori literature-based IC model against that of the empirical findings.  The research was conducted in Malaysia, the fifth most competitive country in the world according to the 2004 World Competitiveness Yearbook.  It follows earlier successful research into intellectual capital in developing countries by Abeysekera and Guthrie (2004).

DEFINITIONS AND COMPONENTS OF INTELLECTUAL CAPITAL

The task of constructing a classification of IC also implies defining it.  Theoretical research has attempted to define and classify IC (Brooking, 1996; Roos, Dragonetti & Edvinsson, 1997; Sveiby, 1997; Edvinsson & Malone, 1997).  The Organisation for Economic Co-operation and Development (1999) describes IC as the economic value of two categories of intangible assets of a company: organisational (structural) capital and human capital.  However, most IC models assume three categories concerned with external relationships, with internal infrastructure, and with people (Saint-Onge, 1996; Stewart, 1997; Sveiby, 1997; Roos et al., 1998; O’Donnell & O’Regan, 2000).  Tseng & Goo (2005) state that most IC models comprise three interrelated categories and display them in a table (see Table I below).

Table I here

To Petty & Guthrie (2000:158)  "A number of contemporary classification schemes have refined the distinction by specifically dividing IC into the categories of external (customer-related) capital, internal (structural) capital and human capital."  Of the three categories, structural capital is sometimes subcategorised into process capital, intellectual property and innovation capital (Chatzkel, 2002).  The classification schemes of IC models also differ.  Knight (1999), for instance, identifies an additional factor, financial performance in addition to the human, structural and external capital.

The Intangible Asset Monitor (Sveiby, 1997; 1998) and the Balanced Scorecard (Kaplan & Norton, 1992) classify intangibles into three categories.  Both suggest that non-financial measures provide a means of complementing financial measures.  The Balanced Scorecard with measures for customers, internal processes and innovation alongside financial measures was designed to focus managers’ attention on those factors that help the business strategy; it was not originally developed to focus on IC but has now been 'adopted' into the IC literature.

Robinson & Kleiner (1996) recommend that when good measures of IC are not available, indicators should be used as a means of signalling that IC is present or growing.  Numerous IC indicators have been identified (Guthrie et al., 1999; Miller et al., 1999), as research teams promulgated different theories of IC and evaluated organisations against them.  

DEVELOPING AN A PRIORI CLASSIFICATION OF INTELLECTUAL CAPITAL

The list of IC line-items considered in this paper was derived from published research concerned with IC.  The items or elements of human capital, customer capital (relational
 or external capital) and structural capital (internal capital) are initially founded on those established by Guthrie et al. (1999, p.27), Guthrie et al. (2004, p.15) and Oliveras et al. (2004, pp.10, 11).  Guthrie et al. (1999) used the classification of IC categories proposed by Sveiby in 1997 but renamed the categories
.  The research instrument that was applied in the research underlying this paper was based on  Guthrie et al. (1999 and 2004) and Oliveras et al (2004) but also incorporates various items or elements suggested by Brooking (1996), Kaplan & Norton (1996), Brinker (1997), Draper (1998), Pablos (2002) and Chatzkel (2002).  The resulting list of 56 items, together with an open ended question in which respondents were asked to volunteer any other IC information which is produced in their company, was piloted for clarity, relevance and completeness on five business lecturers, two practising accountants and three MBA students.

The length and clarity of the draft questionnaire were two main concerns.  The pilot study suggested some rationalisation, so the long list of IC items was shortened to 46 and several items were reworded to enhance the  clarity.  Ten items were removed from the list
.  The item “employee IT literacy” was taken out from the list of human capital items because IT was covered under an item on “employee education and qualification” .  As the scope of relational capital can be very wide, a comprehensive coverage would have made the list very long.  Hence items related to secondary (non-customer) relationships such as with suppliers, investors and financial institutions were removed.  In addition, the item on “management philosophy” was omitted as it was unclear to the respondents.  “Brand names” were excluded from this study owing to the long-standing debate about the separate disclosure, recognition and valuation of brands.  Finally, the item on “new product induction” was removed as it overlapped with two other items on “development of new product” and “implementation of new product”.

The outcome was a list of 46 IC items shown in Table II below.  It comprises 15 items that, in the literature, fall under the human capital category, 15 literature-based customer capital items and 16 literature-based structural capital items.

Table II here

RESEARCH METHOD AND DATA

The aim of this paper is to empirically test the extent to which the classification of elements of IC proposed in the normative IC literature is supported by perceived reality of information available in companies.  A postal questionnaire survey was implemented across 520 companies listed on the main board of Bursa Malaysia.  These companies are from the infrastructure, technology, consumer products, trading and services, construction, industrial products and properties sectors.  The mining, hotel, banking and plantation sectors were excluded from this survey due to their specialised nature and the additional disclosure compliance requirements on the banking sector.  After the initial mailing two reminders were sent out and telephone calls were made to enhance the response rate.  A total of 105 questionnaires were returned.  Eighty eight questionnaires were usable for the analysis, thereby providing a 17% response rate.

One manager in each company was asked to indicate the extent of availability of IC information in their companies from “1” to “7” where “1” represents “none” and “7” represents “comprehensive”.  Given the fast-moving nature of IC thinking there may well be a gap between the information that is needed or desired by company managers, for the carrying out of their tasks, and the information that is actually available.  In this research at attempt was made to explore concepts with as much objectivity as possible so it was decided to base the taxonomy on perceptions of what information is actually in place rather than on what is considered desirable. 
AN EMPIRICAL FACTOR ANALYSIS CLASSIFICATION OF THE INTELLECTUAL CAPITAL ITEMS

In order to group the variables (46 line-items of IC) on the basis of the questionnaire responses factor analysis technique is applied.  Factor analysis helps to determine the extent to which the items are tapping into the same constructs and allows an identification of empirical groupings of IC items.  This is particularly valuable because the 46 IC items were extracted from a number of different theoretical models in what is not always a consistent literature.  Moreover, the conventional conceptualisation of IC (either as a single phenomenon or encompassing human capital, customer capital and structural capital) actually has many facets or aspects.  The concept is more than the sum of its component line-items and should not be measured line by line but is more meaningful as composites of numerous directly measurable line-items.

SPSS (12.0) was employed to carry out the factor analysis.  Steps in the application of factor analysis technique
 are: the extraction of the initial factors; the rotation to a terminal solution, and the selection of the number of factors.

The extraction of the initial factors

The appropriate method of factor analysis depends upon whether or not the elements are normally distributed.  The Kolmogorov-Smirnov and Shapiro-Wilk tests (shown in Appendix 1) establish that the data violate the assumption of multivariate normality.  Fabrigar et al. (1999) recommend one of the principal factor methods when the assumption of multivariate normality is violated.  In SPSS this method is known as “principal axis factoring”.  The extraction method used in this study is the principal axis factoring rather than principal component analysis.  While principal components with varimax rotation is the norm, it is not optimal when the data do not meet the required assumptions, as is often the case in the social sciences (Ostello & Osborne, 2005).

In addition, principal axis factoring method should reveal any latent variables that cause the manifest variables to covary (Costello & Osborne, 2005).  This is an important aspect of factor analysis given that the a priori groupings of IC were extracted from the literature.  While principal component analysis does not discriminate between shared and unique variances principal axis factoring takes this into account.   The shared variance of a variable is partitioned from its unique variance and error variance to reveal the underlying factor structure and only the shared variance appears in the solution (Costello & Osborne, 2005).

The rotation to a terminal solution

After the extraction of the initial solution, the next step is rotation.  This involves finding simpler and more interpretable factors through rotations, while keeping the number of factors and communalities of each variable fixed (Kim & Muller, 1978a and b).  Communality is the amount of variance in a variable that is explained by the extracted factors and it is the variance in common between the factors and the item (De Vaus, 2002).  In other words, communality is the proportion of common variance present in a variable.  The higher the communality statistics, the better is the fit of that item in the analysis.  The communalities of the data in this analysis are all above 0.4 except one, key employee turnover which has communality of 0.397 (see Appendix 2).

In an orthogonal rotation it is assumed that the factors are not correlated while an oblique rotation assumes that they are (Nie et al., 1975 and Kim & Muller 1978a and b).  Initially in this study, factor analysis was conducted using an orthogonal rotation called varimax rotation.  This technique rotates the factors while keeping them independent and at right angles to each other.  It was found that varimax rotation produces a result with many variables with dual loadings (cross loadings) greater than 0.30.  So, the factor analysis was re-run using direct oblimin (oblique) rotation which allows factors to correlate since the variables of IC are not completely independent.  The result produced is more interpretable and reduces the complex structure to fewer items with cross loadings (dual or triple loadings) on each IC variable.  

The selection of the number of factors

The most commonly used procedure for determining the number of initial factors to be extracted is a rule of thumb – the rule known either as the Kaiser or eigenvalue criterion (Kim & Mueller, 1978).  Eigenvalue is a statistic that relates to each factor indicating the amount of variance in the pool of initial items that the factor explains.  In this study, as recommended by Kaiser (1960), factors which have an eigenvalue greater than one are treated as relevant.  

Before proceeding to the results of the factor analysis two tests justifying the appropriateness of factor analysis are reported: The Barlett test of sphericity and Kaiser-Meyer-Olkin (KMO) test of sampling adequacy (Coakes & Steeds, 2001).  The data on which this study is based is shown to be significant by the Barlett test of sphericity and the KMO measure of sampling adequacy is 0.832 (see Appendix 3).  Kaiser (1974) guidelines on the interpretation of KMO values state that values greater than 0.90 are considered “marvellous” and between 0.80 and 0.89 is “meritorious”.  Hence, it is concluded that factor analysis is appropriate for the data on the availability of IC information.  

THE RESULTS

The 46 IC items or variables had been grouped, a priori, into three categories, human capital, customer capital and structural capital.  Factor analysis using principal axis factoring with direct oblimin rotation is applied on the responses to the questionnaire to derive the empirical groupings.  This results in the identification of nine factors.   The pattern matrix of the empirical IC information (for items with a factor loading greater than 0.30) is shown in Table III below
.   It is found that nine factors of IC items account for 71% of the variance with Factor 1 explaining 37% of the pooled variance.  

Table III here

Where the pattern matrix produces IC items with cross loadings (that is dual or triple loadings - bold in the above table), it is necessary to identify which of the nine factors they belong to most strongly.  This is done by examining the factor loadings in the factor matrix.  These loadings are correlations between the item and the other components.  The higher the loading, the more that variable belongs to that component.  Usually a loading of at least 0.30 is expected before the item is said to belong to the factor (De Vaus, 2002).  Hence, “Networking system with customers, suppliers, databases, etc.” (shaded item) does not belong to any factor as all of its factor loadings are less than 0.3.  There are 12 items with cross loadings.  They are categorised according to the higher loadings.  When IC items with dual and triple loadings were placed in their respective factor, based on the higher loadings, it was found that all of the items in Factor 9 has higher loadings on other factors.  Hence, only eight factors (IC1 to IC8) are named as shown in Table IV below.  Based on the nature of the constituent items the eight factors were given the following names:

· employee capabilities;
· employee development and retention;
· employee behaviour;
· development of products/ideas;
· organisation infrastructure;
· market perspectives;
· data on customers, and 
· customer service and relationships.
Tables IV and V here

Reliability test on the factor groupings
The eight factors were then tested for reliability.  The values of Cronbach’s Alpha (in Table V) were found to be all greater than 0.80 except for Factor 7 and Factor 8 (IC7 and IC8 in Table IV).  This is a remarkably strong result.

Figure 1 here

DISCUSSION

Early writers may not have agreed on the precise definition of IC; however there has been broad consensus that it contains human capital, structural capital and customer capital which, in this paper, have been described as the a priori groupings.  It has been said that human intellectual capital (HC) captures the knowledge, professional skill and experience, and creativity of employees.  Structural intellectual capital (SC) consists of innovation capital (intellectual assets such as patents) and process capital (organisational procedures and processes).  Customer intellectual capital (CC) captures the knowledge of market channels, customer relationships etc. (Bontis, 1998; Edvinsson and Malone, 1997; Edvinsson and Sullivan, 1996; Lynn, 1998; Roos et. al., 1998).  According to CIMA 2001, IC is the possession of knowledge and experience, professional knowledge and skill, good relationships and technological capacities; the application of these attributes will give organisations competitive advantage.
At the first glance, the eight factors that have been produced (see Table IV) appear to differ from the a priori grouping of variables.  However, further scrutiny shows that the eight empirical groupings are in fact sub-sets of the a priori groupings.  Though IC line-items were extracted from the literature, their grouping is found to be relatively consistent between theory and actual practice in companies, that is, the pattern of information availability across companies reveals clustering of the existence or absence of IC line items.  The same three ‘meta-categories’ of IC are obtained, namely human capital, customer capital and structural capital, and these categories are largely confirmed by factor analysis.  The degree of consistency, based on very credible factor analysis results (see Appendix 3 for the results of KMO and Bartlett’s test of sphericity), is a remarkable finding of this study and should make a contribution to IC reporting both internally and externally.  These empirical groupings of the availability of IC information have relevance for the taxonomy of IC measures.  A comparison between the groupings of IC information expected from the literature and those found empirically is also shown in Figure 1.  

There are 16 line-items related to human capital in the empirical groupings; these are found in IC2, IC4 and IC6 in Table IV.  Fifteen of these empirical items map onto the expectation from the literature.  The additional item in the empirical human capital grouping is “internal communication system”.  This was originally a structural capital item but the empirical results show that “internal communication system” is more closely correlated with information on human capital.  This could be due to the nature of internal communication which involves people.  In the normative models in the literature the emphasis of the item “internal communication system” is placed on the system, but in practice the emphasis seems to be placed more on the “actors” constituting the system.  

Encouraged perhaps by the early work of Sveiby (Invisible Balance Sheet) and the Intangible Asset Monitor, companies have endeavoured to focus on HC and develop performance measures for it.  There was a strong HC emphasis in the Danish contribution to the Meritum Project (Meritum 2002) which emphasised that people provide the business competence, customer relations etc. which develop innovations and ensure competitive advantage.  

The empirical groupings here contain contrasting aspects, for example, addressing employee capabilities, compared with the process perspective concerned with retention and development of employees.  This resonates with the work of Collier (2001) in his research in the police service, when he points out the difference between ‘intellectual capacity’ and ‘intellectual capital’ that is the stock and the flow of IC.  The third dimension of human capital is called employee behaviour (IC6) and contains the highly elusive but important employee attitude.
There are 15 line-items in the three empirical sub-groupings which appear to be concerned with customer capital (see IC3, IC7 and IC8 in Table IV).  Thirteen of these map onto the a priori list of customer capital.  Two items, “opportunities for franchising or licensing agreements” and “favourable contracts obtained due to company’s unique position” from the a priori customer capital grouping have moved to the empirical structural capital grouping.  As the “opportunities for franchising or licensing agreements” are linked to the development of new ideas or products, it is not surprising that the respondents’ ratings have identified the item as a structural capital component.  Similarly, “favourable contracts obtained due to company’s unique position” was placed in a structural capital factor in the empirical groupings as it links more to the organisation rather than the customers.  These empirical results based on company data provide refinements to the literature.  

Whilst it would be unlikely to achieve exact correspondence with other functionally specific research, the three empirical groupings related to customer capital are similar to the marketing IC groupings developed by Hooley et al (1998).  They divided marketing resources into assets and capabilities on several levels and identified a framework consisting of: strategic marketing capabilities involving market targeting and positioning, similar to this study's market perspectives (IC7), functional marketing capabilities for example, customer relationship management, customer access etc which aligns with the data on customers (IC8) and operational capabilities which involve implementation capabilities, handling promotions etc. which, to an extent, fits with the customer service grouping (IC3).  The last grouping aligns also with research into relationship marketing and the potential for the ‘returns’ obtained from an emphasis on this; see for example the work of Gummesson (2004).

Out of the 16 items in the a priori structural capital grouping (see Table II), the item on “networking system with suppliers, customers, databases, etc.” was eliminated as its factor loading was less than 0.30.  Another two items, “society’s image” and “quality of products or services” have moved to the empirical customer capital groupings from structural capital.  These items are conceptually difficult to classify into customer capital or structural capital.  For instance, “quality of products or services” can be a subject of the company or customers.  Indeed, some literature has classified it under structural capital such as the study conducted by Pablos (2003) where it is categorised as “quality improvements”.  Finally, "internal communication system" has moved out to a human capital sub-category (as described above) and two items have come in from customer capital (again, described above).  The resulting groupings form a logical subdivision of elements of structural capital, one with eight line-items relating to the development and enhancement potential of products, services, ideas etc. (IC1) and the other comprising six items related to information system capabilities and organisational infrastructure (IC5).  

CONCLUSION

Marr and Chatzkel (2004) point out that there are many definitions of IC, often compounded by the several disciplines that converge to undertake research on it.  They suggest that we do not need more definitions, providing a particular researcher or practitioner makes clear his or her interpretation at the outset.  Whilst we should not be too distracted by any definition of IC, clarity of communications about it is critical and this taxonomy makes a contribution in this regard.  The development of a taxonomy in any discipline is challenging; in IC this is particularly so given its broad definitions, its various components and the many perspectives from which it is researched and practised.  The multi-disciplinary and inter-disciplinary concept of IC makes it even harder to reach a consensus over what constitutes IC.  However, this taxonomy should provide a relevant reference point for those communicating about IC whether internally or externally. 

From a practical standpoint related to measuring and reporting IC, measures can reveal important features about IC in an organisation.  Bukh (2003) points out that such reporting to the capital market should be in the form of a framework illuminating particularly the value-creating processes of the firm.  Management therefore needs to identify, measure, and communicate the value drivers expected to improve information systems, performance measures and resource allocation for investors (Ittner and Larcker, 1998).  In their work which discusses narrating, visualising and numbering in IC statements, Mouritsen et al (2001) draw attention to the story line which is used to report a knowledge narrative.  They point out some of the complexity of how the numbers are defined and connected in the reporting, referring to resources (what is), activities (what is done), and effects (what happens), thus making consequences visible.  The taxonomy is therefore only a starting point for the user in any particular situation.  The components of the taxonomy will need further development by intending users depending on their specific purpose.  

Within companies, as managers become more aware of the role played by intangibles in generating profitable businesses, new demands are being imposed on management accounting to capture, measure and report IC value and performance.  However, as Roslender and Fincham (2001) observe, there is very little empirical academic literature on how management accounting handles intellectual capital.  The potential for an exponential impact on profit from investment in IC has been pointed out however and Tayles et al. (2002) have made the case for the potential role of Strategic Management Accounting to focus on the evaluation, appraisal, and measurement of IC as a development in internal reporting.    

The challenge of dealing with IC is compounded by the interrelationship of its components.  It is clear that the three subdivisions of the a priori traditional classification or the eight empirically based groupings of this study's work are not discrete; they overlap, are inter-connected and context specific.  For example, employee knowledge and expertise (in IC2) could be captured and codified within IT systems (part of IC5) which may lead to product improvement ideas (in IC1).  This then benefits the organisation, in added value terms, when it is recognised as an enhancement by the market (in IC7).  In this process IC changes from being owned by the employee to being owned by the company and a source of added value.  But if that employee leaves, this cannot necessarily be exactly replicated even if he or she is replaced.  Emphasising the importance of the inter-relatedness of IC Chaminade and Roberts (2003) warn against an excessive focus on measurement both in overall and individual terms, pointing instead to the significance of the management of the processes.  

This research contributes to the understanding of categories of IC but its limitations should be acknowledged. First it should be pointed out that the study has taken a broad scope perspective of IC and therefore has not addressed the detail in some more specialised literatures (supplier capital for example) or individual company idiosyncrasies.  Secondly, the generally acknowledged limitations of survey research and postal questionnaires are recognised.  However, appropriate response bias tests were performed satisfactorily and every effort was made to ensure the most appropriate person in the organisation to respond to the questionnaire was identified. Additionally, a glossary of terms was provided to address where any terminology may have been unclear and the researcher was local and contactable should any questions or problems have arisen.  

The methods of sampling and statistical tests applied suggest that the responses are representative of the wider population from which they are taken, that is Malaysian manufacturing and service businesses.  However, whether they are generally representative of categories of IC in other parts of world where different cultures prevail, is a further issue.  

One of the most widely used sources of reference on culture is Hofstede’s (1980) taxonomy of work related cultural values defined (by Hofstede 1993 p89) as ‘the collective programming of the mind which distinguishes one group or category of people from another’.  This includes reference to power distance, concerned with acceptance of status and inequality and obedience to superiors; individualism/collectivism dealing with autonomy or group affiliation; uncertainty avoidance, the degree of discomfort with uncertainty and ambiguity; masculinity, that is, assertiveness or an emphasis on achievement, and confucian dynamism which relates to a cultural focus on long-term or short-term.  Some of these dimensions have been validated for both the Eastern and Western culture in subsequent confirmatory studies.  Compared to 'the West' the Malaysian environment has been shown (Brewer, 1998) to emphasise 'Eastern' values of high power distance, relatively low individualism and a more collectivist culture..  It may be that these different cultural characteristics influence the extent of availability of IC information in companies and hence, if this study was replicated in other countries a different set of groupings would emerge.  This is an opportunity for further research that would enhance the understanding of this aspect of IC.  In any case it is unlikely that the groupings that have revealed by this study will be permanent given the fast moving and developing nature of the topic.

Finally, this research is founded upon the material which reflects data related to IC that is currently available in listed companies.  Alternative approaches would have been to have surveyed what is felt to be desirable or expected to be available in the future.  However, such statements of aspiration would have exposed a degree of subjectivity which may be difficult to deal with in quantitative work.

Notwithstanding these limitations this work makes a contribution in that it helps clarify possible subsets of IC to which managers and researchers may refer when they measure and report IC.  Three common components derived from IC literature are human, customer and structural capital.  Using the Malaysian data, it was found that there is remarkable consistency between literature-based expectations and empirical groupings of IC disclosure within companies.  However, these three components are refined and expanded into eight categories.  The empirical groupings are more detailed than the a priori groupings, providing more facets of IC.  This contributes to the literature on the classification of the IC items.  A more sophisticated grouping of IC enables managers to better understand what constitutes IC in their companies giving them greater opportunity to ‘make sense’ of this intangible concept.  Given the elusive nature of IC the eight category taxonomy can assist managers in their measurement and management of IC as well as the preparation of IC reports or accounts in the future.
APPENDICES

Appendix 1: Tests of Normality of Availability of IC Information

	 
	Kolmogorov-Smirnov(a)
	Shapiro-Wilk

	 
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	Employee expertise
	.278
	88
	.000
	.885
	88
	.000

	Employee education
	.206
	88
	.000
	.893
	88
	.000

	Employee competence
	.227
	88
	.000
	.893
	88
	.000

	Employee innovativeness
	.166
	88
	.000
	.920
	88
	.000

	Employee work-related knowledge
	.231
	88
	.000
	.884
	88
	.000

	Employee job satisfaction
	.199
	88
	.000
	.919
	88
	.000

	Key employee turnover
	.205
	88
	.000
	.906
	88
	.000

	Leadership quality
	.245
	88
	.000
	.891
	88
	.000

	Employee training
	.178
	88
	.000
	.903
	88
	.000

	Employee profitability
	.135
	88
	.000
	.940
	88
	.001

	Employee incentive scheme
	.165
	88
	.000
	.930
	88
	.000

	Employee job experience
	.208
	88
	.000
	.912
	88
	.000

	Employee motivation
	.189
	88
	.000
	.936
	88
	.000

	Employee loyalty
	.167
	88
	.000
	.937
	88
	.000

	Employee recruitment costs
	.189
	88
	.000
	.931
	88
	.000

	Market demand for product/service
	.230
	88
	.000
	.862
	88
	.000

	Customers' loyalty
	.209
	88
	.000
	.900
	88
	.000

	Distribution channels
	.194
	88
	.000
	.893
	88
	.000

	Business alliances
	.193
	88
	.000
	.927
	88
	.000

	Franchise/Licence
	.162
	88
	.000
	.911
	88
	.000

	Favourable contracts
	.237
	88
	.000
	.911
	88
	.000

	Customers' satisfaction
	.248
	88
	.000
	.891
	88
	.000

	Timeliness of delivery
	.230
	88
	.000
	.905
	88
	.000

	Customers' complaints
	.228
	88
	.000
	.885
	88
	.000

	Customer acquisition
	.210
	88
	.000
	.918
	88
	.000

	Customer profitability
	.178
	88
	.000
	.934
	88
	.000

	Market share
	.216
	88
	.000
	.903
	88
	.000

	Growth in business
	.220
	88
	.000
	.902
	88
	.000

	Dependence on key customer
	.208
	88
	.000
	.933
	88
	.000

	Updated customer list
	.213
	88
	.000
	.888
	88
	.000

	Exploitation of patents
	.132
	88
	.001
	.923
	88
	.000

	Organisation culture
	.142
	88
	.000
	.950
	88
	.002

	IT system
	.207
	88
	.000
	.902
	88
	.000

	Networking system
	.172
	88
	.000
	.928
	88
	.000

	Management control system
	.261
	88
	.000
	.874
	88
	.000

	Internal communication system
	.209
	88
	.000
	.907
	88
	.000

	Documentation of manual, databases
	.152
	88
	.000
	.932
	88
	.000

	Data system for access
	.205
	88
	.000
	.914
	88
	.000

	Execution of company strategies
	.185
	88
	.000
	.935
	88
	.000

	Effectiveness of R&D expenditure
	.137
	88
	.000
	.934
	88
	.000

	Development of new products/ideas
	.165
	88
	.000
	.934
	88
	.000

	Implementation of new products/ideas
	.189
	88
	.000
	.930
	88
	.000

	Length of time for product design
	.133
	88
	.001
	.951
	88
	.002

	Quality of product/service
	.223
	88
	.000
	.882
	88
	.000

	Life cycles of products
	.152
	88
	.000
	.932
	88
	.000

	Society's image
	.218
	88
	.000
	.921
	88
	.000


a  Lilliefors Significance Correction

Appendix 2: Communalities of factor analysis on the availability 

of 46 IC items

	 
	Initial
	Extraction

	Employee expertise
	0.817
	0.747

	Employee education
	0.718
	0.488

	Employee competence
	0.854
	0.842

	Employee innovativeness
	0.753
	0.608

	Employee work-related knowledge
	0.844
	0.799

	Employee job satisfaction
	0.792
	0.694

	Key employee turnover
	0.633
	0.397

	Leadership quality
	0.824
	0.728

	Employee training
	0.721
	0.537

	Employee profitability
	0.804
	0.569

	Employee incentive scheme
	0.758
	0.615

	Employee job experience
	0.787
	0.657

	Employee motivation
	0.873
	0.783

	Employee loyalty
	0.834
	0.617

	Employee recruitment costs
	0.772
	0.585

	Exploitation of patents
	0.735
	0.571

	Organisation culture
	0.781
	0.565

	IT system
	0.724
	0.568

	Networking system
	0.695
	0.499

	Management control system
	0.798
	0.709

	Internal communication system
	0.813
	0.591

	Documentation of manual, databases
	0.858
	0.751

	Data system for access
	0.783
	0.735

	Executive of company strategies
	0.840
	0.756

	Effectiveness of R&D expenditure
	0.818
	0.670

	Development of new ideas/products
	0.834
	0.685

	Implementation of new ideas/products
	0.839
	0.826

	Length of time for product design
	0.903
	0.802

	Quality of product/service
	0.819
	0.698

	Life cycles of products
	0.848
	0.582

	Society's image
	0.681
	0.550

	Market demand for products/services
	0.802
	0.659

	Customers' loyalty
	0.751
	0.631

	Distribution channels
	0.840
	0.743

	Business alliances
	0.785
	0.599

	Franchise/Licence
	0.714
	0.550

	Favourable contracts
	0.653
	0.487

	Customers' satisfaction
	0.735
	0.587

	Timeliness of delivery
	0.890
	0.774

	Customers' complaints
	0.905
	0.818

	Customer acquisition
	0.728
	0.603

	Customer profitability
	0.756
	0.575

	Market share
	0.733
	0.615

	Growth in business
	0.785
	0.716

	Dependence on key customer
	0.706
	0.540

	Updated customer list
	0.823
	0.577


Extraction Method: Principal Axis Factoring.


Appendix 3: KMO and Bartlett's test of factor analysis 


on the availability of 46 IC items

	Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
	0.832

	Bartlett's Test of Sphericity
	Approx. Chi-Square
	3097.933

	 
	df
	1035

	 
	Sig.
	0.000


Appendix 4: Pattern Matrix of factor analysis on the availability of IC Information

	 IC Items
	Factor

	 
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Implementation of new ideas/products
	.873
	.038
	.162
	.120
	.088
	.015
	-.015
	-.070
	-.097

	Length of time for product design
	.790
	-.031
	.098
	.072
	-.202
	-.017
	-.058
	-.036
	.003

	Development of new ideas
	.695
	.045
	.159
	.060
	-.117
	-.080
	.055
	-.070
	-.067

	Exploitation of patents
	.578
	.097
	.053
	.029
	.205
	.124
	.037
	.203
	.174

	Life cycles of products
	.546
	.119
	.056
	-.030
	-.039
	.079
	-.039
	.140
	.242

	Franchise/Licence
	.517
	.037
	-.248
	-.029
	-.070
	-.178
	.155
	.310
	.136

	Effectiveness of R&D expenditure
	.503
	.037
	-.068
	-.048
	-.152
	.185
	.238
	-.109
	.228

	Favourable contracts
	.435
	-.036
	-.061
	-.071
	-.193
	.036
	.066
	.320
	-.140

	Employee work-related knowledge
	.011
	.853
	-.013
	.059
	.008
	.106
	-.115
	.171
	-.010

	Employee competence
	-.161
	.840
	-.008
	.062
	-.015
	.014
	.221
	-.030
	.078

	Employee expertise
	.082
	.704
	.170
	.088
	-.241
	-.041
	-.231
	-.063
	-.081

	Employee innovativeness
	.171
	.698
	-.048
	-.053
	-.027
	.086
	.006
	-.052
	.040

	Timeliness of delivery
	.028
	-.041
	.818
	.005
	-.113
	.007
	.001
	.056
	-.076

	Customers' complaints
	.025
	-.011
	.728
	.106
	-.169
	-.001
	-.047
	.216
	-.151

	Customers' loyalty
	.144
	.095
	.629
	-.031
	.081
	.045
	.218
	-.101
	.027

	Customers' satisfaction
	-.015
	.010
	.617
	-.051
	-.162
	.064
	-.022
	.183
	.171

	Market demand for prod/service
	.134
	.065
	.558
	.065
	-.024
	.077
	.269
	-.102
	-.028

	Distribution channels
	.146
	.096
	.532
	.012
	-.072
	-.155
	.133
	.106
	.421

	Quality of products/services
	.234
	.213
	.445
	-.011
	-.220
	.004
	.078
	-.156
	.217

	Customer acquisition
	.076
	.290
	.330
	-.056
	.075
	.193
	.081
	.301
	-.302

	Employee training
	.067
	-.023
	.033
	.644
	-.015
	.097
	.182
	-.037
	-.059

	Key Employee turnover
	-.075
	.136
	.004
	.575
	.032
	-.138
	-.139
	.048
	-.045

	Employee recruitment costs
	.143
	.198
	-.115
	.555
	-.097
	.032
	.096
	-.030
	.220

	Employee incentive scheme
	.061
	-.228
	.185
	.551
	-.102
	.363
	-.037
	.169
	.048

	Employee profitability
	.121
	-.083
	-.143
	.506
	-.323
	.149
	-.067
	.210
	.087

	Employee job experience
	.086
	.345
	-.112
	.468
	.011
	.149
	.267
	-.094
	-.081

	Employee education
	.047
	.169
	.142
	.455
	-.024
	-.304
	.212
	-.110
	-.134

	Data system for access
	-.040
	.077
	.078
	-.022
	-.729
	.110
	.001
	.064
	.204

	Management control system
	.106
	.039
	.159
	.222
	-.668
	-.106
	-.008
	-.044
	-.115

	Documentation of manual, databases
	.071
	.043
	.275
	.026
	-.629
	.184
	-.102
	.015
	.065

	IT system
	-.033
	.147
	.096
	.094
	-.576
	-.225
	.234
	.011
	-.035

	Execution of company strategies
	.249
	.097
	-.091
	.090
	-.478
	.289
	.098
	.116
	-.221

	Organisation culture
	.090
	.117
	-.038
	-.123
	-.450
	.302
	.112
	-.023
	.158

	Employee motivation
	.093
	.245
	.144
	-.046
	-.011
	.672
	.087
	-.121
	.033

	Employee job satisfaction
	-.185
	.333
	-.100
	.133
	-.149
	.603
	.107
	.003
	-.009

	Employee loyalty
	.013
	.292
	.245
	.074
	.001
	.440
	.156
	-.167
	-.012

	Leadership quality
	.132
	.363
	.092
	.199
	-.039
	.432
	.063
	.068
	-.086

	Internal communication system
	.201
	.085
	.158
	-.006
	-.281
	.342
	.083
	.075
	-.112

	Networking system
	.188
	.113
	.179
	.039
	-.146
	.246
	.127
	.076
	.153

	Market share
	.005
	-.029
	.178
	.077
	.029
	.055
	.612
	.192
	.092

	Growth in business
	-.079
	-.001
	.109
	.258
	-.090
	.073
	.610
	.225
	.049

	Business alliances
	.226
	.066
	.083
	-.272
	-.231
	-.007
	.421
	.170
	-.110

	Society's image
	.268
	-.049
	-.019
	-.148
	-.289
	.224
	.375
	-.167
	.002

	Dependence on key customer
	-.012
	.022
	.172
	.119
	-.021
	-.136
	.190
	.560
	.106

	Updated customer list
	.209
	.001
	.305
	.043
	-.100
	.023
	.120
	.375
	-.061

	Customer profitability
	.243
	.137
	.280
	-.052
	.146
	.063
	.200
	.371
	-.081

	Eigenvalues
	17.220
	3.588
	2.639
	2.331
	1.924
	1.531
	1.317
	1.174
	1.116

	% of variance
	37.434
	7.800
	5.738
	5.066
	4.184
	3.328
	2.864
	2.553
	2.427

	Cumulative %
	37.434
	45.234
	50.972
	56.038
	60.222
	63.550
	66.413
	68.966
	71.393


Extraction Method: Principal Axis Factoring.  

Rotation Method: Oblimin with Kaiser Normalization.

The number of factors to be retained was determined by choosing the SPSS system default option, that is to consider all factors with eigenvalues one or more.
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Table I: Classification schemas of IC

	Developed by (Year)
	Framework (Country)
	Classification

	Edvinsson & Malone (1997)


	Skandia Value Scheme (Sweden)
	Human capital

Structural capital

	Bontis (1998)
	Canada
	Human capital 

Structural capital

Customer capital



	Stewart (1997)
	USA
	Human capital

Structural capital

Customer capital



	Saint-Onge (1996)
	Canadian Imperial Bank of Commerce (Canada)
	Human capital Structural capital

Relational capital



	Sveiby (1997)
	Intangible Assets Monitor (Australia)
	Employee competence

Internal structure

External structure



	Van Buren (1999)
	American Society for Training and Development (USA)


	Human capital

Innovation capital

Process capital

Customer capital



	Roos et al. (1998)
	UK
	Human capital

Structural capital

Relational capital



	O’Donnell and O’Regan (2000)
	Ireland
	People

Internal structure

External structure


Source: Tseng & Goo (2005)


Table II: List of IC Elements

	Code
	Human Capital (HC)

	HC1
	Employees’ know-how/expertise

	HC2
	Employees’ level of education/vocational qualification

	HC3
	Employees’ work-related competence

	HC4
	Employees’ creativity/innovativeness

	HC5
	Employees’ work-related knowledge

	HC6
	Employees’ job satisfaction

	HC7
	Key employee turnover

	HC8
	Leadership qualities of managers

	HC9
	Employees’ training

	HC10
	Employees’ profitability e.g. revenue per employee, etc.

	HC11
	Incentive programme/compensation scheme

	HC12
	Employees’ previous job experiences

	HC13
	Employees’ motivation

	HC14
	Employees’ loyalty

	HC15
	Employee recruitment costs

	
	Customer Capital (CC)

	CC1
	Market demands for products/services

	CC2
	Customers’ loyalty to your company/product e.g. repeat sales

	CC3
	Company’s distribution channels allowing customers access to products/services

	CC4
	Opportunities for business alliances/partnerships/ collaborations

	CC5
	Opportunities for licensing/franchising agreements

	CC6
	Favourable contracts obtained due to company’s unique position

	CC7
	Customers’ satisfaction (e.g. via survey) with company/product

	CC8
	Timeliness of product/service delivery

	CC9
	Customer complaints and responses to complaints

	CC10
	Customer acquisitions (new customers)

	CC11
	Customer profitability

	CC12
	Market share

	CC13
	Growth in business or service volume

	CC14
	Dependence on key customers

	CC15
	Updated customer list/profile

	
	Structural Capital (SC)

	SC1
	Exploitation & management of patents, copyrights & trademarks 

	SC2
	Organisational culture in written form

	SC3
	IT Systems & their usage in your company

	SC4
	Networking systems with customers, suppliers, databases, etc.

	SC5
	Management (including financial) control system

	SC6
	Internal communication system 

	SC7
	Documentation of knowledge in manuals, databases, etc.

	SC8
	Data systems providing access to relevant information

	SC9
	Execution of corporate strategies

	SC10
	Effectiveness of expenditure on R&D

	SC11
	Development of new ideas/products/services

	SC12
	Implementations of new ideas/products/services

	SC13
	Length of time for product design/product development

	SC14
	Quality of product/service supplied

	SC15
	Life-cycles of products

	SC16
	Society’s image of the company


Table III: Pattern Matrix for Availability of IC Information

	 IC Items
	Factor

	 
	1
	2
	3
	4
	5

	6
	7
	8
	9

	Implementation of new ideas/products/services
	.873
	 
	 
	 
	 
	 
	 
	 
	 

	Length of time for product design/development
	.790
	 
	 
	 
	
	 
	 
	 
	 

	Development of new ideas/products/services
	.695
	 
	 
	 
	 
	 
	 
	 
	 

	Exploitation & management of patents, copyrights & trademarks
	.578
	 
	 
	 
	 
	 
	 
	 
	 

	Life-cycles of products
	.546
	 
	 
	 
	 
	 
	 
	 
	 

	Opportunities for licensing/franchising agreements
	.517
	 
	 
	 
	 
	 
	 
	.310
	 

	Effectiveness of expenditure on R&D
	.503
	 
	 
	 
	 
	 
	 
	 
	 

	Favourable contracts obtained due to company’s unique position
	.435
	 
	 
	 
	 
	 
	 
	.320
	 

	Employee work-related knowledge
	 
	.853
	 
	 
	 
	 
	 
	 
	 

	Employee work-related competence
	 
	.840
	 
	 
	 
	 
	 
	 
	 

	Employee know-how/expertise
	 
	.704
	 
	 
	 
	 
	 
	 
	 

	Employee creativity/innovativeness
	 
	.698
	 
	 
	 
	 
	 
	 
	 

	Timeliness of product/service delivery
	 
	 
	.818
	 
	 
	 
	 
	 
	 

	Customers' complaints and responses to complaints
	 
	 
	.728
	 
	 
	 
	 
	 
	 

	Customer loyalty to your company/product e.g. repeat sales
	 
	 
	.629
	 
	 
	 
	 
	 
	 

	Customers' satisfaction (e.g. via survey) with company/product
	 
	 
	.617
	 
	 
	 
	 
	 
	 

	Market demand for products/services
	 
	 
	.558
	 
	 
	 
	 
	 
	 

	Company’s distribution channels allowing customers access to products/services
	 
	 
	.532
	 
	 
	 
	 
	 
	.421

	Quality of product/service supplied
	 
	 
	.445
	 
	 
	 
	 
	 
	 

	Customer acquisitions (new customers)
	 
	 
	.330
	 
	 
	 
	 
	.301
	-.302

	Employee training
	 
	 
	 
	.644
	 
	 
	 
	 
	 

	Key employee turnover
	 
	 
	 
	.575
	 
	 
	 
	 
	 

	Employee recruitment costs
	 
	 
	 
	.555
	 
	 
	 
	 
	 

	Incentive/reward/compensa-tion scheme
	 
	 
	 
	.551
	 
	.363
	 
	 
	 

	Employee profitability e.g. revenue per employee, etc.
	 
	 
	 
	.506
	-.323
	 
	 
	 
	 

	Employee previous job experience
	 
	.345
	 
	.468
	 
	 
	 
	 
	 

	Employees’ level education/vocational qualification
	 
	 
	 
	.455
	 
	-.304
	 
	 
	 

	Data systems providing access to information 
	 
	 
	 
	 
	-.729
	 
	 
	 
	 

	Management (including financial) control system
	 
	 
	 
	 
	-.668
	 
	 
	 
	 

	Documentation of knowledge in manuals, databases, etc.
	 
	 
	 
	 
	-.629
	 
	 
	 
	 

	IT systems & their usage in your company
	 
	 
	 
	 
	-.576
	 
	 
	 
	 

	Execution of corporate strategies
	 
	 
	 
	 
	-.478
	 
	 
	 
	 

	Organisational culture in written form
	 
	 
	 
	 
	-.450
	.302
	 
	 
	 

	Employee motivation
	 
	 
	 
	 
	 
	.672
	 
	 
	 

	Employee job satisfaction
	 
	.333
	 
	 
	 
	.603
	 
	 
	 

	Employee loyalty
	 
	 
	 
	 
	 
	.440
	 
	 
	 

	Leadership qualities of managers
	 
	.363
	 
	 
	 
	.432
	 
	 
	 

	Internal communication system
	 
	 
	 
	 
	 
	.342
	 
	 
	 

	Networking systems with customers, suppliers, databases, etc.
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Market share
	 
	 
	 
	 
	 
	 
	.612
	 
	 

	Growth in business or service volume
	 
	 
	 
	 
	 
	 
	.610
	 
	 

	Potential/opportunities for business alliances/partnerships/collaborations
	 
	 
	 
	 
	 
	 
	.421
	 
	 

	Society's image of the company
	 
	 
	 
	 
	 
	 
	.375
	 
	 

	Dependence on key customers
	 
	 
	 
	 
	 
	 
	 
	.560
	 

	Updated customer list/profile
	 
	 
	.305
	 
	 
	 
	 
	.375
	 

	Customer profitability
	 
	 
	 
	 
	 
	 
	 
	.371
	 

	Eigenvalues
	17.220
	3.588
	2.639
	2.331
	1.924
	1.531
	1.317
	1.174
	1.116

	% of variance
	37.434
	7.800
	5.738
	5.066
	4.184
	3.328
	2.864
	2.553
	2.427

	Cumulative %
	37.434
	45.234
	50.972
	56.038
	60.222
	63.550
	66.413
	68.966
	71.393


Extraction Method: Principal Axis Factoring.  

Rotation Method: Oblimin with Kaiser Normalization.

The number of factors to be retained was determined by choosing the SPSS system default option, that is to consider all factors with eigenvalues one or more.

Table IV: Naming of Eight Empirical Groupings

	IC2
	IC4
	IC6
	IC1
	IC5
	IC7
	IC8
	IC3

	Employee capabilities
	Employee development & retention
	Employee behaviour
	Development of products/ideas
	Organisation infrastructure
	Market perspectives
	Data on customers 
	Customer service & relationships 

	· Employee work-related knowledge

· Employee work-related competence

· Employee know-how/expertise

· Employee creativity /innovativeness
	· Employee training

· Key employee turnover

· Employee recruitment costs

· Incentive/reward/compensation scheme

· Employee profitability e.g. revenue per employee, etc.

· Employee previous job experience

· Employees’ level education/vocational qualification
	· Employee motivation

· Employee job satisfaction

· Employee loyalty

· Leadership qualities of managers

· Internal communication system (ex SC)
	· Implementation of new ideas/products/ services

· Length of time for product design/development

· Development of new ideas/products/ services

· Exploitation & management of patents, copyrights & trademarks

· Life-cycles of products

· Opportunities for licensing/ franchising agreements (ex CC)
· Effectiveness of expenditure on R&D

· Favourable contracts obtained due to company’s unique position (ex CC)
	· Data systems providing access to information 

· Management (including financial) control system

· Documentation of knowledge in manuals, databases, etc.

· IT systems & their usage in your company

· Execution of corporate strategies

· Organisational culture in written form
	· Market share

· Growth in business or service volume

· Potential/opportunities for business alliances/partnerships/ collaborations

· Society's image of the company (ex SC)
	· Dependence on key customers

· Updated customer list/profile

· Customer profitability
	· Timeliness of product/service delivery

· Customers' complaints and responses to complaints

· Customer loyalty to your company/product e.g. repeat sales

· Customers' satisfaction (e.g. via survey) with company/product

· Market demand for products/services

· Company’s distribution channels allowing customers access to products/services

· Quality of product/service supplied (ex SC)
· Customer acquisitions (new customers)



Items in italics are those which are found to be factored in groupings different from expectations based on the literature.

Table V: Reliability Test on the Eight Factors

	Factors
	Cronbach’s Alpha
	Cronbach’s Alpha based on standardised items
	No. of Items

	IC1
	0.897
	0.901
	8

	IC2
	0.889
	0.893
	4

	IC3
	0.907
	0.908
	8

	IC4
	0.808
	0.813
	7

	IC5
	0.880
	0.883
	6

	IC6
	0.875
	0.875
	5

	IC7
	0.778
	0.785
	4

	IC8
	0.774
	0.774
	3
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� The principal element of relational capital is customer capital.  Various models plausibly explain that good relationships with suppliers (and even more broadly with government institutions and the wider environment) are potential 'drivers' of intellectual capital.  The authors agree with this but decided, in the interest of making the data collection manageable, to concentrate on what was argued by Stewart (1997) and Bontis (1998) to be the most significant components.


� Internal capital was used instead of internal structure, external capital replaced external structure and human capital was used instead of employee competence.


�  “employee IT literacy”, “customer relations”, “total sales to new/existing customers”, “supplier relations”, “supplier channels”, “investor relationships”, “financial relationships”, “management philosophy”, “brand names” and “new product introduction”.


� The data collected was evaluated for non-response bias.  The results of the Mann Whitney U test showed no significant difference between the early and late replies on the responses concerning the availability of IC information.


� See Ostello & Osborne (2005), Nie et al. (1975) and Kim & Muller (1978a and b)


� For the items with factor loadings of less than 0.30, refer to Appendix 4.


� It is somewhat strange to find negative loadings on factor 5.  However, all this means that the variables lie at the opposite end of the dimension which groups the variables together on factor 5 (Kline, 1994, pp. 184-5).
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