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CHAPTER 10 

DISCUSSION OF RESEARCH METHODS AND RESULTS 

10.0 INTRODUCTION 

Chapters 5-9 have provided empirical evidence on the level of intellectual capital (IC) 

disclosure and its determinants of UK listed firms at both overall and subcategory 

levels, together with insights into its locations in the annual report, and the shape and 

formats of such disclosure. This chapter explores some of the methodological issues 

arising from the study. It has four aims, as discussed below. 

First, it seeks to establish whether the research instrument developed for this study is 

more effective than those typically used in earlier studies. This involves re-

examination of the findings in Chapters 6, 8 and 9, i.e. the effect of corporate 

governance structures, audit committee characteristics, market factors and some 

company characteristics, based on an IC framework commonly adopted by previous IC 

disclosure studies as opposed to the research instrument designed for this study. This 

enables a comparison of the results between the two frameworks to be made, to 

identify whether the more detailed IC framework in the current study adds rigour to the 

results. Such a comparison has implications for future studies in terms of whether to 

adopt a more or less detailed IC research instrument. The discussion is also 

accompanied by analyses of the disclosure of IC items that have led to the differences 

in the results, suggesting the importance of having such items separated from others. 

Second, it explores whether findings differ by using an ordinal scoring approach 

instead of the binary (i.e. dichotomous, 0:1) coding scheme applied in the current 

study. Various scholars (e.g., Bozzolan et al., 2003; Vandemaele et al., 2005; García-

Meca and Martínez, 2005; Guthrie et al., 2006) have argued that an ordinal scoring 
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approach better reflects the quality of the information captured. However, this type of 

scoring system is also accused of being too subjective and unnecessary (Roberts et al., 

2005). Both univariate and multivariate analyses
1
 are employed to make the two 

comparisons mentioned above. 

Third, the chapter seeks to investigate whether the impact of the independent variables 

examined in the study on IC disclosure is greater or less than on other voluntary 

disclosures (only one type of voluntary disclosure other than IC disclosure will be 

selected for the purpose of this study). Given the perceived importance of financial 

information, voluntary financial disclosure is chosen for the purpose of the 

comparison. A number of prior studies have tested the relationships between various 

voluntary disclosures and corporate governance variables, audit committee and 

company characteristics, and market factors (e.g. Ho and Wong, 2001; Haniffa and 

Cooke, 2002, 2005; Debreceny and Rahman, 2005; Mangena and Pike, 2005; Patelli 

and Prencipe, 2007) and found mixed results. It is expected in this study that the 

relationships differ for IC disclosure, potentially in the direction of the relationships 

and/or in the level of significance. This is due to the highly value-relevance nature of 

IC that it is considered as an integral part of companies’ value creating and competitive 

advantage building processes (Klein and Prusak, 1994; Bukh, 2003; Bukh et al., 2005; 

Holland, 2003, 2006). In addition, IC disclosure is still at its early developmental stage, 

which requires greater attention by various parties, such as the information preparers, 

market participants (e.g. shareholders and analysts), academics, accounting bodies and 

regulators. Such a comparison involves examination of the effect of corporate 

governance factors, audit committee characteristics, market factors and some company 

characteristics on the level of voluntary financial disclosure in the sampled annual 

                                                        
1 Univariate analysis includes correlation analysis, independent sample t-test (parametric) and Mann-Whitney U test (non-

parametric) for nominal variables with two categories, and Kruskal Wallis (non-parametric) and One-way ANOVA (parametric) 

tests for industry sectors. Multiple regression analysis was used for multivariate analysis. 
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reports of this study. This enables a comparison of the results between the two types of 

disclosure to be made. Multivariate analysis is employed to facilitate the comparison. 

Fourth, the chapter provides evidence for the validity of the data analysis approach 

used in the current study, i.e. the separate investigation of the impact of corporate 

governance and market factors on IC disclosure practice is not problematic and the 

findings are not subject to significant omitted variables error. 

The structure of this chapter is as follows. Section 10.1 reports and discusses the 

results based on a previous IC framework both descriptively and statistically. Section 

10.2 reports the findings based on a weighted scoring approach (i.e. ordinal level of 

scoring). Section 10.3 presents and compares the results for IC disclosure and 

voluntary financial disclosure. Section 10.4 discusses the findings on two ‘full’ 

regression models comprising corporate governance factors (including audit committee 

characteristics), company characteristics and market factors. Section 10.5 summarises 

the chapter. 

10.1. COMPARISON WITH A PRIOR IC FRAMEWORK 

Sveiby’s (1997) model is one of the most commonly adopted/adapted IC frameworks 

in prior IC disclosure studies (e.g., Guthrie and Petty, 2000; Brennan, 2001; April et 

al., 2003; Bozzolan et al., 2003; Goh and Lim, 2004; Vandemaele et al., 2005). Guthrie 

et al. (2004) further developed the 24 attributes IC framework used in Guthrie and 

Petty (2000) into 18 attributes (see Appendix 10-A).  

The research instrument used in this study comprises 61 IC items. It is not the purpose 

of the designed instrument to capture more IC information than previous frameworks. 

Rather, the instrument is designed to offer a more detailed categorisation of the earlier 

IC frameworks. Abeysekera and Guthrie (2005) argue that in order to bring analytical 

rigour to data interpretation, their study clusters 45 IC items into 16 subcategories. 
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However, as posited by Beattie and Thomson (2007), by clustering, the composition of 

each subcategory is lost. One of the limitations of using regression analysis is the 

‘information loss’ of content analysis. Losing the ‘additional’ information may lead to 

less informative findings, despite the argument made by Milne and Adler (1999) and 

Beattie and Thomson (2007) that increased numbers of content categories in a scheme 

increases the complexity and may potentially increase coding errors.  

Using too few coding categories also has reliability problems. Milne and Adler (1999) 

argue that it increases the likelihood of random agreement in coding decisions and 

subsequently results in an overestimation of reliability. Beattie and Thomson (2007) 

call for greater consideration of the potential impact of the number of IC sub-

categories used in studies. Hence, this section aims to provide a comparison of the 61-

IC item research instrument designed for this study and a 21-attribute IC framework 

(based on prior IC studies), to provide evidence for the Milne and Adler (1999) and 

Beattie and Thomson (2007) arguments. 

Any attempt to compare directly results of this study with earlier studies is likely to be 

flawed. There are three main reasons why the current study does not compare its 

findings with previous IC disclosure studies: 1) previous IC disclosure studies 

adopting/ adapting Sveiby’s (1997) framework used very different samples; 2) studies 

are different in terms of year and country of research; and 3) few previous studies have 

examined the determinants of level of IC disclosure, which makes comparison of 

findings in this study with previous studies very difficult. Therefore, the comparison 

was made within the study itself. This was achieved by re-computing the IC disclosure 

index of the sampled firms using a previous IC framework (i.e. re-scoring the IC 

information captured in the study based on the 61 IC items into the 21-attribute IC 
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framework
2
). 

This re-scoring of the IC information captured was made possible by condensing the 

designed 61-IC item research instrument in this study into the 21-attribute IC 

framework commonly used by earlier studies (see Appendix 10-B). The 21-attribute 

framework is comprised of 6 human capital items, 7 structural capital items and 8 

relational capital items. Each of the 61 IC items in three formats, i.e. text, number, 

graph/picture, was re-coded into the 21 IC attributes, under each format, that had the 

closest meaning. Where the 21 IC attributes are scored more than once, given more 

than one of the 61 IC items may be classified into any one of the 21 IC attributes, the 

attribute only scores 1 (i.e. the collapsed items are considered as one attribute).  

The IC disclosure index, based on the 21 attribute IC framework, termed the new 

disclosure index (DI*) in the chapter, can then be computed. The computation of the 

new disclosure index for IC, human, structural and relational capital disclosures (i.e. 

ICDI*, HICDI*, SICDI* and RICDI* respectively) is shown in Appendix 10-C. This 

enables the analyses of factors related to level of IC disclosure based on the new 

disclosure index. The new disclosure indices are dependent variables with variables 

examined in Chapters 6, 8 and 9 as independent variables.
3
 The results produced can 

then be compared with those found in the current study.  

The descriptive statistics of the new IC disclosure indices are provided in Appendix 

10-D, Table 1. The results suggest higher aggregate means of the new indices (DI*) 

                                                        
2 The reclassification of the 61 IC items into 21 attributes was mainly based on the 18-attribute framework developed in Guthrie et 

al (2004). However, information systems and networking systems were split into two attributes, while favourable contracts and 
work-related competencies were added into the 18 attribute framework found in the 24-attribute framework. Hence, the 61 IC 

items were reclassified into 21 IC attributes. These 21 attributes were considered in their broadest sense during the process of 

reclassification to ensure that all of the 61 items are covered to ensure comparability. It needs to be noted that the definitions of the 
21 IC attributes are not based on previous studies, and that they share the same meanings as the 61 IC items of the present study. 

The purpose is to see whether a checklist with more detail is more sensitive than one with less detail. It is not the purpose of the 

section to compare different scopes (i.e. meanings) of IC defined by previous studies. 
3 The independent variables examined include corporate governance structures, viz. board composition, role duality, non-executive 

chairman, share concentration, directors’ shareholding, audit committee size and frequency of meeting, board directors with cross-

directorships, and chairman with cross-directorships; another four audit committee characteristics, i.e. audit committee 
independence, board chairman on audit committee, audit committee directors’ shareholding, and audit committee directors with 

cross-directorships; company characteristics, viz. firm size, listing age, profitability, leverage, assets-in-place, auditor type, and 

industry sectors; and market factors, viz. ‘hidden value’, share price volatility, share turnover, and multiple listing. 
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than the mean indices produced in the current study (DI). The means for ICDI*, 

HICDI*, SICDI* and RICDI* are 0.517, 0.534, 0.519 and 0.503 respectively; and 

0.363, 0.355, 0.371 and 0.365 are the means for ICDI, HICDI, SICDI and RICDI 

respectively. There are slight variations in the shape of IC disclosure indicated by the 

disclosure indices of the two frameworks. The results based on the new disclosure 

indices reveal greater coverage of human capital items than structural capital items, 

with relational capital items ranking last. In contrast, disclosure indices of the current 

study suggest structural capital items to be the most covered followed by relational 

capital items, and then human capital items.  

Both univariate and multivariate analyses were conducted to examine the relationships 

between the new IC disclosure indices and the independent variables. Univariate 

analyses of the new disclosure indices and the independent variables reveal generally 

weaker results than those shown for the disclosure indices produced in the current 

study (see Appendix 10-E for correlation analysis results, and Appendix 10-F and 10-G 

for the results of parametric and non-parametric tests for six two-category nominal 

variables and industry sectors respectively). This suggests potentially greater 

sensitivity of the disclosure indices produced in the current study than the new indices 

to a majority of the variables examined, such as board composition, directors’ 

shareholding, audit committee size and frequency of meeting, share turnover, and 

profitability. 

Multiple regression analysis was only conducted for the main models examined in 

Chapters 6, 8 and 9 based on corporate governance structure, audit committee 

characteristics, and market factors, controlling for some company characteristics.
4
 The 

following sections report the results for each of the three models in turn. 

                                                        
4 Assumptions for the multiple regression analysis were met. 
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10.1.1. CORPORATE GOVERNANCE FACTORS 

Regression results for corporate governance models based on the two disclosure 

indices are shown in Table 10.1.  

Table 10.1 Summary of Multiple Regression Results for Corporate Governance Factors 

 

The figures for each variable are the t-statistics under each regression model.  

*** p<0.01, ** p<0.05, * p<0.10 (2-tailed) 

As can be seen from the table, the explanatory powers of the ICDI*, HICDI*, SICDI* 

and RICDI* models (adjusted R
2
 of 43%, 17%, 14% and 41% respectively) are 

significantly weaker than those of the ICDI, HICDI, SICDI and RICDI models 

(adjusted R
2
 of 62%, 41%, 45% and 52% respectively). This suggests that the 

independent variables, i.e. corporate governance factors and company characteristics, 

included in the model are more sensitive to the disclosure indices measured by the 61-

IC item research instrument (a 183 format item checklist) than those based on the 21-

attribute IC framework (a 63 format item checklist). 

In addition, it can be observed that not only are fewer variables significant in the DI* 

models, but the significance levels of the variables are also generally lower than those 
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for DI models. Only four of the nine variables in the regression model are significant 

under the overall ICDI* model, i.e. firm size (p<0.01), audit committee size and share 

concentration (p<0.05), and frequency of audit committee meeting (p<0.10). However, 

in the ICDI model, seven of the nine variables examined are significant, i.e. audit 

committee size and firm size (p<0.01), and frequency of audit committee meeting, 

board composition, share concentration, listing age and profitability (p<0.05). It can be 

concluded that the corporate governance factors and company characteristics examined 

are generally more sensitive in explaining the variations in ICDI than in ICDI*. 

Moreover, only firm size is significantly related to HICDI* (p<0.05), while three 

variables are significantly associated with HICDI (i.e. at p<0.01, audit committee size 

and firm size; and at p<0.05, listing age).  

None of the variables examined shows significance in the SICDI* model, whereas four 

are significantly related to SICDI, i.e. board composition and share concentration 

(p<0.01), firm size (p<0.05), and frequency of audit committee meeting (p<0.10). 

For the RICDI* model, four variables are significant, i.e. firm size (p<0.01), share 

concentration and frequency of audit committee meeting (p<0.05), and audit 

committee size (p<0.10). However, six variables are significantly associated with 

RICDI, i.e. firm size (p<0.01); audit committee size, board composition, profitability 

and listing age (p<0.05); and frequency of audit committee meeting (p<0.10). 

Therefore, it can be concluded that corporate governance factors and company 

characteristics examined are generally more sensitive in explaining the variations in 

the disclosure indices based on the more detailed IC research instrument designed in 

the current study (DI) than the new disclosure indices based on the less detailed IC 

framework commonly adopted/ adapted by prior studies (DI*). 
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10.1.2. AUDIT COMMITTEE CHARACTERISTICS 

Regression results for audit committee characteristic models based on the two 

disclosure indices are shown in Table 10.2.  

Table 10.2 Summary of Multiple Regression Results for Audit Committee 

Characteristics 

 

The figures for each variable are the t-statistics under each regression model.  

*** p<0.01, ** p<0.05, * p<0.10 (2-tailed) 

Again, as shown in Table 10.2, the adjusted R
2
s produced by the ICDI*, HICDI*, 

SICDI* and RICDI* models (i.e., 47%, 16%, 17% and 45% respectively) are all lower 

than those of the ICDI, HICDI, SICDI and RICDI models (i.e. 61%, 42%, 44% and 

51% respectively). This indicates that the independent variables included in the model, 

i.e. audit committee and company characteristics, are less sensitive to the new 

disclosure indices (DI*) than the disclosure indices produced by the current study (DI). 

Only three variables are significantly related to ICDI*, i.e. audit committee directors’ 

shareholding and share concentration (p<0.01), and audit committee size (p<0.05). 

However, seven of the ten variables included in the model are significantly associated 
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with ICDI, namely firm size, audit committee size and share concentration (p<0.01), 

audit committee directors’ shareholding, frequency of audit committee meeting and 

profitability (p<0.05), and listing age (p<0.10). 

At the IC subcategory level, none of the independent variables included is significantly 

related to HICDI*, whereas three variables are significantly associated with HICDI 

(i.e. at p<0.01, audit committee size and firm size; and at p<0.05, listing age).  

Audit committee directors’ shareholding is significant in the SICDI* model (p<0.05). 

However, four variables are significantly related to SICDI (i.e. at p<0.01, audit 

committee directors’ shareholding and share concentration; and at p<0.10, audit 

committee size and frequency of meeting). 

Four variables are significantly related to RICDI*, i.e. audit committee directors’ 

shareholding and share concentration (p<0.01), audit committee size (p<0.05), and 

frequency of audit committee meeting (p<0.10). On the other hand, seven variables are 

significant under the RICDI model, i.e. audit committee size (p<0.01), share 

concentration, firm size and profitability (p<0.05), and frequency of audit committee 

meeting, audit committee directors’ shareholding and listing age (p<0.10). 

Hence, it can be concluded that majority of the audit committee characteristics 

examined are more sensitive in explaining the variations in the disclosure indices 

produced by the current study (DI) based on a more detailed IC research instrument 

than those based on the less detailed IC framework (DI*). The result is consistent with 

the findings from the previous section. 

10.1.3. MARKET FACTORS 

With respect to the impact of market factors on level of IC disclosure based on the two 

disclosure indices, multiple regression results are presented in Table 10.3. 
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Table 10.3 Summary of Multiple Regression Results for Market Factors 

 
The figures for each variable are the t-statistics under each regression model.  

*** p<0.01, ** p<0.05, * p<0.10 (2-tailed) 

Once again, the explanatory powers of all DI models are significantly stronger than the 

DI* models. However, the levels of significance for the variables under the DI models 

and the DI* models are broadly consistent with each other. Variations in the 

significance of the results are only shown for ‘hidden value’, share turnover and listing 

age. ‘Hidden value’ is significantly associated with HICDI but not HICDI*. Share 

turnover is significantly related to ICDI and marginally to RICDI, while listing age 

shows marginal negative association with HICDI. However, these two variables are 

insignificant in all DI* models. 

To summarise, there are variations in the results of the independent variables based on 

the two IC disclosure indices, i.e. one using a detailed IC research instrument designed 

in the current study, and the other using an IC framework commonly adopted/ adapted 

by previous studies. The disclosure indices based on the 61-IC item research 

instrument are found to be more sensitive to corporate governance factors, audit 

committee and company characteristics, and market factors than the new disclosure 

indices.  

Detailed correlation analyses (not shown) reveal that the more significant associations 
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of audit committee size with HICDI and RICDI are mainly due to its significant 

positive relationships with the disclosure of human capital items of number of 

employees and employee diversity, relationship and motivation; plus relational capital 

items of customer involvement, public relations, distribution channels, research 

collaborations and marketing, respectively, which are not captured separately by 

HICDI* and RICDI*.  

The significant relationship between frequency of audit committee meeting and SICDI 

but not SICDI* is mainly due to its significant positive relationship with the disclosure 

of business process, innovation, quality management and improvement, and 

organisational flexibility and structure, which are not captured separately by SICDI*.  

Board composition is significantly associated with SICDI and RICDI, however it is 

insignificant under all DI* models. Correlation results (not included) reveal that it is 

mainly due to the significant positive associations between board composition and the 

disclosure of structural capital items of innovation, knowledge-based infrastructure and 

quality management and improvement; and relational capital items of customer 

training & education and involvement, relationships with suppliers and research 

collaborations, which are not captured separately by the new disclosure indices. 

As for company characteristics, listing age is significantly related to HICDI and RICDI 

but not HICDI* or RICDI*. Detailed correlation analysis (not included) indicates that 

younger listed firms are more likely to provide disclosure of human capital items of 

employee diversity and productivity; and relational capital items of customer 

acquisition and retention, which are not captured separately by HICDI* and RICDI*. 

Profitability is significantly associated with RICDI, but not RICDI*, because of the 

significant positive associations identified between profitability and the disclosure of 

relational capital items of public relations, diffusion and networking and market 
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leadership, which again are not captured separately by RICDI*.  

Overall, the above analysis reveals that it is the disclosure of various human, structural 

and relational capital items in the research instrument designed in the current study not 

captured separately by the less detailed prior IC framework that leads to the 

significantly different results between the two frameworks. The findings suggest that 

the more detailed 61-IC item framework in three formats of disclosure (a 183 format 

item checklist) adds rigour to the analysis. 

10.2. DISCLOSURE INDEX USING A WEIGHTED SCORING APPROACH 

As argued in Beattie et al. (2004b), scoring can take several forms, most commonly 

either a nominal score to indicate the presence/absence of an item or an ordinal level 

score to capture the degree of specificity of an item. As discussed in Chapter 4, the 

current study applies the nominal scoring approach, also called a dichotomous coding 

scheme. If an item in the research instrument (183 format items) is disclosed then a 

score of 1 is given, otherwise a score of 0 is given. The use of a dichotomous procedure 

in scoring the instrument for the disclosure index has been criticised by some because it 

treats disclosure of one item (regardless of its format or content) as being equal, and 

does not indicate how much emphasis is given to a particular content category (Marston 

and Shrives, 1991; Coy and Dixon, 2004). Ordinal level of scoring (an extension of the 

weighted scoring approach)
5
 could perhaps better reflect the quality of information 

disclosed by assigning different weights to formats of disclosure. Although the use of 

word count in this study was partly able to overcome the problem associated with a 

dichotomous scoring approach in terms of the quantity of information disclosed,
6
 some 

may argue that numerical and graphical/pictorial disclosures would not benefit much 

from such a measure. Nevertheless, Ahmed and Courtis (1999) claim that unweighted, 

                                                        
5 A review on weighted and unweighted scoring approaches is provided in Chapter 4, section 4.3.3.1. 
6 Given the difficulty of assessing disclosure quality directly, a key assumption in many content analysis studies is that the volume 

of disclosure signifies the relative importance of the information disclosed (Botosan, 1997; Weber, 1990). 
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dichotomous disclosure indices reduce subjectivity and have become the norm in annual 

report studies. 

Prior studies suggest that the weighted and unweighted scores tend to give the same 

results where there are a large number of items (e.g., Chow and Wong-Boren, 1987; 

Wallace, 1988; Cooke, 1989b; Zarzeski, 1996; Prencipe, 2004). Marston and Shrives 

(1991: 203) posit that ‘if a weighted index is constructed then it is probably advisable 

to calculate unweighted scores as well’ to see the effect of the weighting on the content 

and format of information disclosure. While weighting the format of IC disclosure is 

argued to reflect on the specificity of the information captured, it is thus considered 

necessary to test whether there is any significant difference in the results based on the 

dichotomous coding scheme and the ordinal level of scoring (henceforth called 

weighted scoring). 

Thus, the aim of this section is to test and report the results using weighted scoring for 

the three disclosure formats. The method of scoring for each of the 61 IC items 

disclosed is as follows: 1) a score of 2 is given to items disclosed in text; 2) a score of 

3 is given to items disclosed in numerical form; and 3) a score of 1 is given to items 

with disclosures in graph/picture form.  

The scoring method is based on the argument that numerical disclosures are proxies of 

the quality of information which add reliability and function almost as a guarantee of 

facts (Botosan, 1997), hence they have been given the highest score. Text is ‘soft’ 

information having a great deal of flexibility in its content (García-Meca and Martínez, 

2005). It has been evidenced as the most popular form of disclosure for IC information 

and has been argued to be fairly informative; hence, a score of 2 is assigned. 

Graphs/pictures are the least used form for IC disclosure identified in Chapter 5 and 

are found not to be affected by corporate governance structure and market factors (e.g. 
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‘hidden value’), indicating a lack of monitoring and control and probably perceived 

value-relevance of disclosures in such format (see Chapters 6 and 9). Accordingly, a 

score of 1 is assigned. The computation of the disclosure indices based on the weighted 

scoring approach is shown in Appendix 10-H. 

Descriptive statistics are shown in Appendix 10-I, and indicate normality of the four 

disclosure indices, i.e. WICDI, WHICDI, WSICDI and WRICDI for IC, human, 

structural and relational capital disclosures respectively. The results suggest greater 

disclosure of structural and relational capital than human capital. In addition, the 

weighted relational capital disclosure index shows the greatest variation supported by 

the standard deviation. These results are all consistent with findings from the current 

study based on a dichotomous coding scheme.  

Examination of relationships between weighted disclosure indices (dependent 

variables) and identified independent variables was conducted using multiple 

regression analysis.
7
 The models examined are those examined in Chapters 6, 8 and 9. 

Table 10.4 presents the regression results for the model examining corporate 

governance factors, controlling for company characteristics. The regression results for 

the models with audit committee characteristics and market factors are shown in 

Appendix 10-K.  

As can be seen from Table 10.4 and Appendix 10-K, the results for weighted IC 

disclosure indices and the independent variables are broadly consistent with the results 

found in the current study based on the dichotomous coding scheme. For example, in 

Table 10.4, seven of the nine independent variables included in the model are 

significantly associated with both ICDI and WICDI, despite slight variations in the 

                                                        
7 Univariate analyses including correlation analysis, independent sampled t-test and Mann-Whitney U test for two-category 

nominal variables, and one-way ANOVA and Kruskal Wallis tests for industry sectors were also conducted. The results based on 

univariate analyses are shown in Appendix 10-J. The relationships between the weighted disclosure indices and the independent 
variables examined are broadly consistent with the disclosure indices based on a dichotomous coding scheme found in the current 

study (see Chapters 6, 8 and 9). In addition, appropriate tests were conducted to ensure that assumptions for regression analysis 

were not violated. 
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significance of board composition and listing age. In addition, variables significantly 

related to human, structural and relational capital disclosure indices based on both 

scoring approaches are consistent with each other.  

Table 10.4 Summary of Multiple Regression Results: Weighted IC Disclosure Index 

and Corporate Governance Factors 

 

The figures for each variable are the t-statistics under each regression model.  

*** p<0.01, ** p<0.05, * p<0.10 (2-tailed) 

It can be concluded that, despite some variations in the explanatory power of the 

models and significance level of the variables, both weighted (ordinal) and unweighted 

(dichotomous) scoring approaches generate consistent results for the corporate 

governance factors, audit committee characteristics, and market factors.
8
 The finding 

lends support to the argument that the weighted and unweighted scoring approaches 

tend to produce the same results where there are a large number of items. 

After reviewing the methodological issues related to the measurement of IC disclosure, 

                                                        
8 However, Vandemaele et al. (2005) gave a score of 2 to disclosures provided in numerical or graphical form and a score of 1 to 
disclosures made in text. Therefore, testing of results by assigning different weights to the three formats of disclosure was also 

conducted.  Three tests were performed, 1) a score of 1 is given to items disclosed in text or graph/picture form, and a score of 2 

for items disclosed in numerical form, 2) a score of 1 for items disclosed in text, a score of 2 for items disclosed in graph/picture 
form, and a score of 3 for items disclosed in numerical form, and 3) a score of 1 for items disclosed in text, and a score of 2 for 

items disclosed in numerical or graph/picture form. An item scores 0 if it is not disclosed in any form. Appendix 10-L presents the 

computation of the weighted IC disclosure indices, the descriptive statistics, and the multiple regression results for these indices 
based on the corporate governance, audit committee characteristics and market factors models examined in the study. The results 

are broadly consistent with these found in the current study, providing further evidence towards the argument that weighted and 

unweighted scoring approaches generate consistent results. 
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the next section provides a brief review on two other research methods that can be and 

have been applied to IC disclosure studies. 

10.3. COMPARISON OF IC DISCLOSURE AND VOLUNTARY FINANCIAL 

DISCLOSURE 

The results chapters (Chapters 6-9) examined the impact of corporate governance, 

audit committee, company and market factors on IC disclosure practice and found 

significant but mixed results. Prior studies have also tested the relationships between 

voluntary disclosures and corporate governance variables (e.g. Raffournier, 1995; Ho 

and Wong, 2001; Chau and Gray, 2002; Haniffa and Cooke, 2002; Eng and Mak, 2003; 

Patelli and Prencipe, 2007), audit committee characteristics (e.g. Ho and Wong, 2001; 

Mangena and Pike, 2005), and market factors (e.g. Debreceny and Rahman, 2005). 

Findings of these studies are mixed, with some showing significant results. 

While findings of the previous studies vary for general voluntary disclosure, it was 

considered useful to compare the results for IC disclosure and other voluntary 

disclosures. Such a comparison allows the exploration on whether the impact of the 

explanatory variables examined in the study on IC disclosure is greater or less than on 

other voluntary disclosures. Given the importance of financial information, it was 

decided to compare the effects of corporate governance, audit committee and market 

factors, together with some company characteristics, on the level of IC disclosure and 

voluntary financial disclosure.  

Content analysis on the 100 sampled annual reports of the present study was conducted 

to collect information on voluntary financial disclosure. A scoring sheet for voluntary 

financial disclosure (not included) developed for a research project funded by the 

Institute of Chartered Accountants of Scotland (ICAS) was used for the analysis, which 
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is comprised of seventy-six items.
9
 The approach to scoring items is dichotomous in 

that an item in the voluntary financial disclosure research instrument scores one if 

disclosed and zero if it is not.
10

 The scores for each item were then added to derive a 

final score for the firm. The approach to scoring is additive and equally weighted.  The 

voluntary financial disclosure index, VFDIj, for each firm is calculated based on the 

disclosure index formula as follows: 

j

n

i

ij

j
n

X

VFDI

j


 1  

where VFDIj = voluntary financial disclosure index for j
th

 firm, 

 nj = number of voluntary financial disclosure items expected for j
th

 firm, nj 

≤ 76, 

Xij = 1 if i
th

 financial item disclosed, 0 if i
th

 financial item not disclosed, 

so that 0 ≤ VFDIj ≤1. 

The voluntary financial disclosure index does not capture information in three 

presentational formats. To ensure comparability between the results for IC and voluntary 

financial disclosures, IC disclosures captured in three formats were re-scored using the 

dichotomous approach in that an item in the IC research instrument (61 IC items) scores 

one if disclosed in any format and zero if it is not. The scores for each IC item were then 

added to derive a final score for the firm. The approach to scoring is also additive and 

equally weighted. The formula for the computation of the any format IC disclosure 

index, AFICDIj, for each firm is shown as follows:  

                                                        
9 The 76 items in the scoring sheet were selected based on previous research, particularly work by Gray, Meek and Roberts (1995), 

Hossain et al. (1994), Meek et al. (1995), Raffournier (1995), Wallace and Naser (1995), Botosan (1997), Beattie and Pratt (2002), 
Haniffa and Cooke (2002), Chau and Gray (2002), Eng and Mak (2003), Beattie et al. (2004a) and Patelli and Prencipe (2007), and 

applicability to the UK environment. Out of the 76 items, 57 are financial analysis items, 11 items relate to forecast information, 

and 8 items relate to capital market data. As it is developed for the purpose of another research project, the scoring sheet cannot be 
presented here. 
10 No penalty is imposed if the item is considered irrelevant. To ensure that judgment of relevance is not biased, the entire annual 

report was read before any decision is made (Cooke, 1992, 1996; Haniffa and Cooke, 2002, 2005). 
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j

n

i

ij

j
n

X

AFICDI

j


 1  

where AFICDIj = IC disclosure in any format index for j
th

 firm, 

nj = number of IC items expected for j
th

 firm, nj = 61, 

Xij = 1 if i
th

 IC item disclosed in any format, 0 if i
th

 IC item not disclosed, 

so that 0 ≤ AFICDIj ≤ 1. 

An overall disclosure index, representing the combination of IC disclosure in any format 

and voluntary financial disclosure, ICVFDIj, for each firm was also computed to allow 

analysis of the impact of the independent variables on both types of disclosure in 

combination. The formula for the computation of ICVFDIj for each firm is shown as 

follows: 

j

n

i

ij

j
n

X

ICVFDI

j


 1  

where, ICVFDIj = overall disclosure index (i.e. IC and voluntary financial disclosures 

index) for j
th

 firm, 

nj = number of IC and voluntary financial disclosure items expected for 

j
th

 firm, nj ≤ 61+76, 

 Xij = 1 if i
th

 item disclosed, 0 if i
th

 item not disclosed,  

so that 0 ≤ ICVFDIj ≤ 1. 

This enables the analysis of factors that have an impact on the level of IC disclosure in 

any format (AFICDI) and voluntary financial disclosure (VFDI), as well as the overall 

disclosure index (ICVFDI). Multiple regression analyses were conducted with the 

three disclosure indices being dependent variables and the variables examined in the 
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findings chapters as independent variables.
11

 The results produced can then be 

compared.
12

 The regression results for the models with corporate governance variables, 

audit committee characteristics and market factors are shown in Appendix 10-N. As 

indicated in the three tables in Appendix 10-N, all models have a significant amount of 

explanatory power. This is demonstrated by the F-values, which are all significant at 

the 1% level, and the adjusted R
2
s. 

As can be seen from Table 1 in the corporate governance model in Appendix 10-N, 

five out of nine variables examined are significantly related to IC disclosure in any 

format (AFICDI) (i.e. at p<0.01, audit committee size, board composition, listing age 

and firm size; and at p<0.05, profitability) while only two variables are significantly 

related to voluntary financial disclosure (VFDI) (i.e. at p<0.01, firm size; and at 

p<0.05, listing age). In the overall disclosure index model (ICVFDI), four variables are 

significant (i.e. at p<0.01, audit committee size and firm size; at p<0.05, board 

composition; and at p<0.10, profitability), similar to those in the AFICDI model, apart 

from the insignificant result for listing age. The explanatory power of the AFICDI 

model (60.2%) is slightly higher than the VFDI model (54.9%), while it is 67.7% for 

the ICVFDI model. 

For the audit committee characteristics model, shown in Table 2 of Appendix 10-N, six 

out of ten variables examined are significantly related to AFICDI (i.e. at p<0.01, audit 

committee size and firm size; at p<0.05, share concentration and listing age; and at 

p<0.10, shareholdings by audit committee members and profitability) and only four 

                                                        
11 Descriptive statistics shown in Appendix 10-M indicate normality of the voluntary financial disclosure index (VFDI), based on 

both standard tests on skewness and kurtosis and K-S Lilliefors test. The any format IC disclosure index (AFICDI) is shown to 
have no serious problem related to skewness and kurtosis. However, the K-S Lilliefors test suggests that the assumptions of 

normality were not met. Regression analysis was also conducted by transforming both the dependent (AFICDI) and all the non-

categorical independent variables using normal scores (Haniffa and Cooke, 2002; Mangena and Pike, 2005). The results based on 
normal scores and the untransformed data (shown in Appendix 10-O) are broadly similar. To be consistent with the VFDI and 

overall disclosure index (ICAFDI) models, the regression results employing the untransformed AFICDI is used in the comparison. 
12 Such a comparison is better than comparing the results of the current study directly with those found by previous studies in that 
the information is captured from the same document, and hence reduces the problem of comparing results across different years 

and communication media; the research is conducted by the same researcher, which ensures consistency in coding behaviour; and 

it provides the possibility of comparing the results for all independent variables examined together. 
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variables are significantly associated with VFDI (i.e. at p<0.01, firm size and listing age; 

at p<0.05, audit committee size; and at p<0.10, audit committee independence). Three 

variables, i.e. audit committee size and firm size (p<0.01) and share concentration 

(p<0.05) show significant associations with ICVFDI. The explanatory powers of the 

AFICDI and VFDI models are similar, and it is the highest for the ICVFDI model 

(66%). 

For the market factors model (see Table 3 of Appendix 10-N), four out of five variables 

examined are significantly related to AFICDI (i.e. at p<0.01, share turnover and firm 

size; at p<0.05, ‘hidden value’; and at p<0.10, listing age), while VFDI is significantly 

associated with three variables, i.e. share turnover, listing age and firm size (p<0.01). 

The variables that are significant in the ICVFDI model are the same as those in the 

AFICDI model, with the exception of listing age. The explanatory power of the VFDI 

model (57.9%) is marginally higher than the AFICDI model (56.1%), while it is the 

highest for the ICVFDI model (67.3%).
13

 

The significant relationships identified in the AFICDI and VFDI models are all in the 

direction expected, except the significant positive association between listing age and 

VFDI. It is also in line with expectations that firms with longer listing histories are 

more likely to provide additional financial information, such as capital market data, 

while the younger listed firms, often with little by way of track record, are less likely to 

provide additional financial information. 

The insignificant results for share concentration in VFDI models are consistent with 

                                                        
13 Overall the results for IC disclosure in any format (AFICDI) are less significant than those for IC disclosures captured in three 

presentational formats (ICDI) (see results shown in Chapters 6, 8 and 9), except the results for listing age. It has been evidenced in 

Chapter 7 that younger listed firms are less likely to provide IC information in numerical form, especially structural capital 
information, than firms with longer listing histories (see pages 7-14 and 7-16, Chapter 7). The less significant result for frequency 

of audit committee meeting under the AFICDI model than in the ICDI model (see Table 6.5 on page 6-30, Chapter 6) is because 

audit committees that meet more frequently provide greater IC information in numerical form (see discussions on pages 8-30 and 
8-31, Chapter 8). The insignificant result for share price volatility under the AFICDI model compared to the significant positive 

result in the ICDI model (see Table 9.5 on page 9-15, Chapter 9) is because firms with greater price volatility tend to provide more 

IC disclosures in graph/picture form (see discussions on page 27, Chapter9). Similarly, the less significant result for share 
concentration in the AFICDI model compared to the significant negative result in the ICDI model (see Table 6.5 on page 6-30, 

Chapter 6) is because firms with greater share concentration provide less IC disclosures in numerical form (see pages 7-13 and 7-

14, Chapter 7). 
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the finding in Raffournier (1995), while Chau and Gray (2002) find a significant 

positive association between ownership diffusion and voluntary financial disclosure. 

The finding that independent non-executive directors (i.e. board composition - INED) 

do not have significant impacts on the level of voluntary financial disclosure is 

different from the significant positive relationships found in Chen and Jaggi (2000) on 

the comprehensiveness of financial disclosure and Patelli and Prencipe (2007) on 

general voluntary disclosure. However, the result is consistent with those of Ho and 

Wong (2001) and Haniffa and Cooke (2002) on general voluntary disclosure. The 

significant size effect on voluntary financial disclosure is consistent with findings of 

previous studies (e.g. Raffournier, 1995; Chen and Jaggi, 2000; Chau and Gray, 2002). 

The significant result for audit committee size in the audit committee characteristics 

and VFDI model is different from the insignificant result found in Mangena and Pike 

(2005) on interim report disclosure. The significant positive relationship between share 

turnover and VFDI is consistent with the finding in Debreceny and Rahman (2005) on 

continuous corporate disclosure. 

In general, it can be observed that the corporate governance variables, including audit 

committee characteristics, examined are more significantly related to IC disclosure 

than to voluntary financial disclosure. The results suggest that corporate governance 

factors, including the audit committee function, have greater impact on IC disclosure 

practice than on voluntary financial disclosure practice in the annual report. The 

implication of the insignificant results for corporate governance variables (apart from 

the moderate and marginal result for audit committee size and independence 

respectively) in influencing voluntary financial disclosure could be that over years of 

debate over what financial information should be provided by firms on a voluntary 

basis, firms may have reached a point where such issues are no longer on the 

discussion list of the board or at least are not the main issues for discussion, while 
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audit committees are delegated with the task of overseeing such disclosures. As for 

market factors, market-to-book ratio is evidenced to be better in explaining the 

variation in IC disclosure than in voluntary financial disclosure. 

As for the overall disclosure index, among the variables that are found to be significant 

(i.e. audit committee size, board composition, share concentration, profitability, 

‘hidden value’, share turnover, and firm size), the significant results for board 

composition, share concentration, profitability and ‘hidden value’ were mainly due to 

their impact on IC disclosure, which would have been masked under the overall 

voluntary disclosure if not examined separately. On the other hand, the significant 

negative relationships between listing age, shareholdings by audit committee members 

and IC disclosure are masked in the overall disclosure index models. For listing age, 

the insignificant result is due to the different effect of listing age on IC disclosure and 

voluntary financial disclosure. Therefore, despite the large number of previous studies 

documenting the significant effects of corporate governance, audit committee and 

market factors, as well as company characteristics on voluntary disclosure, it is 

important to explore their impacts on IC disclosure practice separately in order to 

unveil the ‘hidden’ associations. The exploration of such associations has implications 

for information preparers and users, as well as the policy and standard setting bodies as 

to the factors that affect the disclosure of different types of information.  

There are limitations of such comparisons in that the data collection was conducted by 

one researcher only, the comparison was only made against voluntary financial 

disclosure, and the comparison was only based on the variety of voluntary financial 

disclosure, where volume of disclosure could potentially provide additional insight. 

10.4. OMITTED VARIABLES ERROR 

The aim of this section is to examine whether the separate investigation of the 
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independent variables considered to be relevant in influencing firms’ IC disclosure 

practice is appropriate and whether the multiple regression models examined are 

subject to the omitted variables error (see Chapter 4 for a discussion of the omitted 

variables error and the exceptional cases where the omission of relevant variables will 

not lead to significant bias on the estimation of the impact of the included variables on 

the dependent variable). Possible full regression models are also constructed to provide 

further evidence for the validity of the findings discussed in Chapters 6-9. 

As has been discussed in Chapters 4, 6, 8 and 9, this study investigated the impact of 

corporate governance factors and market factors on IC disclosure in separate multiple 

regression models. The reason that this study did not adopt the ‘general-to-specific’ 

approach of model specification (see e.g. Thomas, 1997) is due to the sample size of 

100. The number of independent variables to be included in a multiple regression 

model is limited by the number of observations available. It has been suggested that 

there should be at least ten samples for each independent variables included in the 

multiple regression model (e.g. Miller and Kunce, 1973; Petrie et al., 2002). Hence, a 

maximum of 10 out of the possible twenty-four (if industry sectors are considered as 

one variable) independent variables may be included in a single regression model in 

this study. Thus, independent variables need to be explored in separate models, 

provided that it will not result in significant omitted variables error.  

Based on the results of univariate analyses and the separate regression models, a ‘full’ 

multiple regression model can then be constructed with the inclusion of variables 

identified to be significant in explaining the variations in IC disclosure measures, while 
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other variables are eliminated. The elimination decision is based on two criteria, i.e. the 

variable is identified to have no significant association with IC disclosure measures 

based on prior analyses (univariate and/or multivariate analysis), and/or the inclusion 

of the variable will potentially result in serious multicollinearity problems. 

This study examined the three groups of independent variables, i.e. corporate 

governance factors (including audit committee characteristics), company 

characteristics and market factors in three multiple linear regression models. The three 

models are 1) corporate governance factors and company characteristics (the corporate 

governance model examined in Chapter 6), 2) audit committee characteristics and 

variables identified as significant in the previous model where applicable (the audit 

committee characteristics model examined in Chapter 8), and 3) market factors and 

company characteristics (the market factors model examined in Chapter 9). Company 

characteristics were included in all three models, hence, is not related to the omitted 

variables error. However, both corporate governance and market factors are considered 

to be important variables in explaining IC disclosure practice of the sampled firms. As 

is discussed in Chapter 4, regression models should be developed based on the 

theoretical framework and should include all relevant variables. Hence, the three 

models may be misspecified and the omitted variables error is likely to incur (i.e. 

potential biased estimation of the remaining regression coefficients and their standard 

errors, see Cohen et al., 2003; Murray, 2006). However, there are exceptional cases 

under which the omission of variables that ought to be included will not result in 

significantly biased estimations of the coefficients of the included variables 

(Dougherty, 1992; Wooldridge, 2006). The exceptional cases can be summarised as 1) 
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the omitted variables and the included variables (i.e. the variables of interest, either 

corporate governance or market factors) are not significantly correlated; and/or 2) the 

omitted variables are not only significantly associated with the variables of interest, but 

also the other variables included in the regression model; and/or 3) the inclusion of the 

omitted variable does not have significant effects on the results of the previously 

included independent variables. 

To examine whether it is appropriate to investigate corporate governance and market 

factors in separate models, the following tests were conducted: 

1) the correlations between corporate governance (including audit committee 

characteristics) and market factors. If corporate governance variables are not 

significantly correlated with market factors, then the separate investigation of 

these variables is appropriate, i.e. there is no significant omitted variables error. If 

market factors are significantly correlated with various corporate governance 

variables, the inclusion of the variables could potentially lead to significant 

multicollinearity problems and need to be excluded from the regression model;  

2) the correlations between market factors and company characteristics. If market 

factors are significantly correlated with company characteristics, then the separate 

investigation of corporate governance and market factors are not considered to be 

subjecting to significant omitted variables error. This is based on Mauro’s (1990) 

three conditions, all of which must be met, in identifying whether an omitted 

variable account for the effect of a specific independent variable. For an omitted 

variable to account for the effect of a specific independent variable, it must have a 

substantial effect on the dependent variable, be substantially correlated with the 
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independent variable in question, and not be substantially correlated with the other 

independent variables in the model. If the omitted variable is related to the 

dependent variable and the independent variable in question, as well as the other 

independent variables in the model, the omission of the variable will have little 

influence on the estimate of the effect of the independent variable in question; 

3) ‘full’ regression models with reduced number of variables. If the results by 

including both corporate governance and market factors in one regression model 

are broadly consistent with those reported in the separate regression models (see 

Chapters 6 and 9), the results can be considered to be valid. 

The following sections reports on the findings of the abovementioned analyses. 

10.4.1. CORRELATION ANALYSES 

Table 10.5 presents the correlations and partial correlations (controlling for size effect) 

between corporate governance factors (including audit committee characteristics), 

company characteristics and market factors. It can be seen from Panel A of the table 

that out of the three market factors included in the matrix, ‘hidden value’ (logarithmic 

transformed market-to-book ratio, LnM2B) is only significantly correlated with 

profitability (ROA) and marginally associated with audit committee size. Hence, it can 

be considered that the omission of ‘hidden value’ from the analysis of corporate 

governance factors and audit committee characteristics models (see Chapters 6 and 8) 

(both include company characteristics) does not lead to significant omitted variables 

error. In addition, due to the significant association between ‘hidden value’ and ROA, 

it is considered that the two variables should not be included in a same model to avoid 
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Table 10.5 Correlations – Corporate Governance Factors (Including Audit Committee Characteristics), Company Characteristics and Market Factors 

Panel A – Correlations 

  SAC MAC INED SqSCON LnADISH XDIR_AC INED_AC ROA LnAGE LnM2B LnSPV STO LnSA 

SAC 1.000                         

MAC .283*** 1.000                       

INED .234** 0.185* 1.000                     

SqSCON -0.167* -0.179* -0.173* 1.000                   

LnADISH -0.305*** -.437*** -.337*** .238** 1.000                 

XDIR_AC 0.169* 0.024 0.152 0.008 -.199** 1.000               

INED_AC .208** .223** 0.112 -.254** -.296*** .243** 1.000             

ROA 0.089 0.071 -0.023 -0.134 -0.019 0.024 -0.083 1.000           

LnAGE .265*** 0.137 0.121 -0.118 -0.072 0.045 0.101 .216** 1.000         

LnM2B 0.188* 0.109 0.165 -0.023 -0.037 0.084 0.071 .365*** 0.135 1.000       

LnSPV -.206** -0.133 0.121 .234** 0.195* -0.063 -0.041 -.230** -.352*** 0.084 1.000     

STO .451*** .271*** .356*** -.289*** -.472*** .226** .312*** 0.109 0.038 0.184* -0.084 1.000   

LnSA .485*** .510*** .206** -.399*** -.663*** 0.166* .259*** 0.082 .287*** -0.042 -.480*** .414*** 1.000 

Panel B - Partial correlations (controlling for size, i.e. LnSA) 

  SAC MAC INED SqSCON LnADISH XDIR_AC INED_AC ROA LnAGE LnM2B LnSPV STO   

SAC 1                         

MAC 0.047 1                       

INED 0.157 0.095 1                     

SqSCON 0.033 0.031 -0.101 1                   

LnADISH 0.025 -0.154 -0.273*** -0.039 1                 

XDIR_AC 0.102 -0.071 0.122 0.082 -0.12 1               

INED_AC 0.098 0.109 0.062 -0.171* -0.172* 0.21** 1             

ROA 0.056 0.034 -0.041 -0.111 0.047 0.011 -0.108 1           

LnAGE 0.15 -0.012 0.066 -0.004 0.165 -0.003 0.029 0.201** 1         

LnM2B 0.239*** 0.152 0.177* -0.043 -0.087 0.093 0.085 0.37*** 0.154 1       

LnSPV 0.036 0.149 0.256** 0.053 -0.187* 0.02 0.098 -0.217** -0.255** 0.073 1     

STO 0.314*** 0.077 0.303*** -0.148 -0.289*** 0.175* 0.233** 0.082 -0.093 0.221** 0.144 1   

              *** Correlation is significant at the 0.01 level (2-tailed), ** Correlation is significant at the 0.05 level (2-tailed); * Correlation is significant at the 0.10 level (2-tailed)
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multicollinearity problems.
14

  

As for share price volatility (LnSPV), the variable is moderately associated with audit 

committee size (SAC), share concentration (SqSCON) and profitability, and is highly 

significantly associated with listing age (LnAGE) and firm size. The variable is 

moderately associated with board composition (INED), profitability and listing age 

after controlling for size effect (see Panel B of Table 10.5). Due to the correlations of 

the variable with a few other independent variables, its inclusion may result in 

significant multicollinearity problems. Hence the exclusion of share price volatility 

from the corporate governance model is considered appropriate. In addition, the 

variable does not show any significant association with audit committee characteristics 

after controlling for size effect (see Panel B of Table 10.5). Thus, it is considered that 

the exclusion of the variable from the audit committee characteristics model does not 

cause significant omitted variables error. 

Share turnover (STO), on the other hand, is highly significantly associated with almost 

all corporate governance variables (see Panel A of Table 10.5). In the partial correlation 

analysis (see Panel B of Table 10.5), the variable is still highly significantly associated 

with audit committee size, board composition, audit committee directors’ shareholding 

(LnADISH), audit committee independence (INED_AC), and moderately associated 

with ‘hidden value’. The inclusion of the variable will potentially result in serious 

multicollinearity problems. Hence, it needs to be excluded from both the corporate 

governance and the audit committee characteristics models. 

                                                        
14 Although ‘hidden value’ is shown to be significantly associated with audit committee size based on the partial 

correlation statistics (see Panel B of Table 10.5). 
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The associations between multiple listing status (ML) and corporate governance 

factors (including audit committee characteristics) and company characteristics were 

also examined, using independent sample t-test and Mann-Whitney U test (not 

included). It is identified that firms with multiple listing status and those that are 

domestic listed are significantly different in terms of all of the corporate governance 

factors and company characteristics. Hence, the variable needs to be excluded from the 

regression models, due to potential multicollinearity problems. 

Above all, based on univariate analyses, it is considered that the separate investigation 

of the three models reported in Chapters 6, 8 and 9 is appropriate and should not result 

in significant omitted variables error. Therefore, the results reported in the previous 

chapters should be valid. This is further evidenced by tests of specification using 

multivariate analysis. 

10.4.2. REGRESSION ANALYSES – FULL MODELS 

Based on the results of the univariate analysis reported in the previous section and the 

regression results reported in Chapters 6, 8 and 9, two alternative ‘full’ regression 

models combining corporate governance variables (including audit committee 

characteristics), company characteristics and market factors are developed. The ‘full’ 

models include only variables that were identified to be associated with IC disclosure 

measures and exclude variables that potentially lead to multicollinearity problems (i.e. 

audit committee directors’ shareholding; share turnover; and multiple listing). Share 

price volatility is correlated with board composition, profitability and listing age, 

which may lead to multicollinearity problems. Hence, the inclusion of this variable will 
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require the exclusion of the three correlated independent variables. Two alternative 

‘full’ models are then constructed and discussed below. 

The model for multiple linear regression analysis with the consideration of corporate 

governance factors, company characteristics and ‘hidden value’ is shown as follows:  

ICD = β
0 

+ β
1
INED

i 
+ β

2
SqSCON

i 
+ β

3
SAC

i 
+ β

4
MAC

i 
+ β

5
LnM2B

i 
+ β

6
LnAGE

i
+ 

β
7
LnSA

i 
+ ε

i  

Where,  

ICD  

 

= IC disclosure index (ICDI), word count (ICWC), or word 

count percentage (ICWC%);  

INED =  Proportion of independent non-executive directors on board 

(proxy for board composition, %);  

SqSCON =  Cumulative shareholding by significant shareholders (i.e. 

individual or institutions holding 3% or more of total shares 

outstanding, with the exception of significant directors’ 

shareholding) to total shares outstanding; 

SAC = Audit committee size (total number of directors on audit 

committee) (a proxy for internal auditing function); 

MAC = Frequency of audit committee meeting (total number of 

audit committee meetings held within the financial year) (a 

proxy for internal auditing function); 

LnM2B =  Hidden value (market-to-book ratio as a proxy); 

LnAGE = Length of listing on LSE (listing age); 

LnSA = Sales (a proxy for firm size);  

ɓ  = parameters; 

ε
i 
 = error term; and 

I = the ith observation  

Note: INED, SqSCON, SAC and MAC are corporate governance factors; LnM2B is a 

market factor; LnAGE and LnSA are company characteristics.  
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On the other hand, since share price volatility is only significantly associated with three 

variables, a regression model could be constructed with the inclusion of the variable but 

excluding the three correlated variables of board composition, listing age and 

profitability (also excluded due to the inclusion of ‘hidden value’). Hence, the model for 

multiple linear regression analysis with the consideration of corporate governance 

factors, company characteristics and market factors of ‘hidden value’ and share price 

volatility is shown as follows:  

ICD = β
0 

+ β
1
SqSCON

i 
+ β

2
SAC

i 
+ β

3
MAC

i 
+ β

4
LnM2B

i 
+ β

5
LnSPV + β

6
LnSA

i 
+ ε

i 
 

Where,  

ICD  

 

= IC disclosure index (ICDI), word count (ICWC), or word count 

percentage (ICWC%);  

SqSCON = Cumulative shareholding by significant shareholders (i.e. 

individual or institutions holding 3% or more of total shares 

outstanding, with the exception of significant directors’ 

shareholding) to total shares outstanding; 

SAC = Audit committee size (total number of directors on audit 

committee) (a proxy for internal auditing function); 

MAC = Frequency of audit committee meeting (total number of audit 

committee meetings held within the financial year) (a proxy for 

internal auditing function); 

LnM2B = Hidden value (market-to-book ratio as a proxy); 

LnSPV = Share price volatility (ratio); 

LnSA = Sales (a proxy for firm size);  

ɓ  = parameters; 

ε
i 
 = error term; and 

I = the ith observation  

Note: SqSCON, SAC and MAC are corporate governance factors; LnM2B and LnSPV are 

market factors; LnSA is a company characteristic.  
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Due to the insignificant results of the audit committee characteristics, apart from audit 

committee size, frequency of meeting and shareholding by committee members, and 

the potential for multicollinearity problems with audit committee directors’ 

shareholding, the audit committee characteristics have been excluded from the 

construction of the ‘full’ model. In addition, share turnover and multiple listing are 

associated with all corporate governance variables. The exclusion of all these 

correlated variables will generate a similar model as it is examined in Chapter 9, and 

hence, is not repeated in this section. 

Multiple regression analysis was conducted based on the two models constructed 

earlier and all assumptions for the multiple regression analysis were met. The 

regression results are shown in Table 10.6. Panels D and E report the regression results 

for the ‘full’ models. Panels A, B and C repeat the regression results reported in 

Chapters 6, 8 and 9 respectively for the ease of comparison. As can be observed from 

the table, the results for the independent variables under Panels D and E are broadly 

consistent with those shown in the separate models (see Panels A-C) despite slight 

variations in the significance levels. For example, audit committee size and frequency 

of meeting are significantly associated with both ICDI and LnICWC in all four models 

that have included the variables (see Panels A, B, D and E); board composition is 

significantly associated with all three IC disclosure measures (see Panels A and D); 

share concentration is significantly associated with all three IC disclosure measures 

(see Panels A, B, D and E); listing age is significantly associated with ICDI and 

ICWC% under Panels A, B and D, while Panel C shows slightly different results due to
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Table 10.6 Regression Results – Separate Models and Full Models 

  A B C D E 

  ICDI LnICWC ICWC% ICDI LnICWC ICWC% ICDI LnICWC ICWC% ICDI LnICWC ICWC% ICDI LnICWC ICWC% 

(Constant) 4.92*** 24.702*** 4.724*** 4.32*** 18.956*** 4.24*** 9.826*** 44.261*** 9.568*** 5.567*** 26.527*** 5.427*** 7.257*** 30.877*** 6.748*** 

SAC 2.739*** 4.197*** 1.400 3.237*** 4.749*** 1.799*       2.458** 3.941*** 1.091 2.437** 3.939*** 0.934 

MAC 2.033** 2.739*** 0.788 2.102** 2.896*** 1.044       1.957* 2.705*** 0.674 1.799* 2.707*** 0.499 

INED 2.443** 3.461*** 1.998**             2.019** 3.166*** 1.678*       

SqSCON -2.393** -2.736*** -1.781* -2.948*** -3.424*** -2.371**       -2.655*** -2.943*** -1.879* -3.006*** -3.148*** -2.191** 

LnAGE -2.288** -1.535 -2.602** -1.752* -0.971 -2.125** -0.919 -0.580 -1.781* -2.206** -1.787* -2.795***       

LnSA 5.069*** 4.118*** -0.747 2.923*** 2.114** -1.612 8.781*** 7.475*** 1.699* 5.541*** 4.849*** -0.104 5.939*** 4.432*** 0.648 

ROA 2.149** 0.930 1.032 2.068** 0.785 0.878                   

LnM2B             2.544** 2.903*** 2.429** 2.151** 2.283** 2.318** 2.029** 2.324** 2.062** 

LnSPV             2.08** 0.452 2.051**       2.693*** 0.841 2.84*** 

STO             2.132** 2.964*** 1.654             

ML                               

RDUAL -0.838 -1.707* -0.499                         

AUD 0.903 1.502 1.103                         

LnADISH       -2.493** -1.99** -1.540                   

INED_AC       -0.686 -1.233 -1.124                   

XDIR_AC       0.678 0.970 1.468                   

CHAC       0.011 -0.667 -0.492                   

R 0.808 0.838 0.441 0.807 0.819 0.446 0.771 0.766 0.450 0.802 0.836 0.463 0.798 0.812 0.442 

R
2 

0.652 0.703 0.194 0.652 0.671 0.199 0.595 0.586 0.202 0.643 0.699 0.214 0.637 0.659 0.196 

Adj. R
2 

0.617 0.673 0.114 0.613 0.634 0.109 0.573 0.564 0.160 0.616 0.676 0.155 0.614 0.637 0.144 

S.E. 0.051 0.416 0.068 0.051 0.440 0.068 0.054 0.480 0.066 0.051 0.414 0.066 0.051 0.438 0.067 

F 18.749 23.615 2.413 16.668 18.173 2.216 27.614 26.662 4.763 23.665 30.525 3.589 27.252 30.007 3.772 

Sig. 0.000 0.000 0.017 0.000 0.000 0.024 0.000 0.000 0.001 0.000 0.000 0.002 0.000 0.000 0.002 

*** p<0.01, ** p<0.05, * p<0.10 
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potential multicollinearity problems (share price volatility is significantly correlated 

with listing age); firm size is significantly associated with ICDI and LnICWC in all 

models; ‘hidden value’ is significantly associated with all three IC disclosure measures 

(see Panels C-E); and share price volatility is significantly associated with ICDI and 

LnICWC (see Panels C and E).  

Based on the results shown in Table 10.6, it can be concluded that, despite some 

variations in the significance levels, the results for the independent variables in the 

three separate regression models examined in Chapters 6, 8 and 9 are consistent with 

those based on the ‘full’ models combining all three groups of variables. This provides 

support towards the findings reported in the previous results chapters. Hence, the 

results reported in Chapters 6-9 as well as those discussed in the earlier sections of this 

chapter are valid. 

10.5. DISCUSSIONS AND SUMMARY  

This chapter investigates some of the methodological contributions of the current 

study. First of all, it compares the research instrument developed in the current study 

with a commonly adopted/adapted intellectual capital (IC) framework by previous 

studies. By re-examining the results found in Chapters 6, 8 and 9 based on the previous 

IC framework, a comparison of the results between the two frameworks is made. The 

findings demonstrate that the more detailed IC research instrument designed in the 

current study permits more rigorous analysis. The differences in the results identified 

appear to be due to the disclosure of various IC items that were not captured separately 

by the prior IC framework, suggesting the importance of examining such items 
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separately from others. The implication is that in order to identify the determinants of 

the level of IC disclosure, a detailed research instrument better reflects the results. 

Secondly, results based on the weighted (i.e. ordinal level) scoring approach are 

examined. It is found that weighted and unweighted (i.e. dichotomous) scoring produce 

consistent results. The finding provides support to the argument that when there are a 

large number of items in the research instrument, weighted and unweighted scorings 

produce similar results. This is another reason why future studies should apply a more 

detailed IC framework. 

Thirdly, the chapter investigates whether the impact of corporate governance structure 

(including the audit committee function), company characteristics and market factors 

on IC disclosure is greater or less than on voluntary financial disclosure. Given that 

various prior studies have tested the relationships between some of these variables and 

voluntary disclosures, the findings in this chapter demonstrate the importance of 

extending the research on voluntary disclosure to IC disclosure. It is observed that the 

corporate governance variables examined (such as board composition, audit committee 

size and shareholdings by audit committee directors, and share concentration), 

profitability and ‘hidden value’ are more significantly related to IC disclosure than to 

voluntary financial disclosure. In addition, the significant associations identified 

between the overall disclosure index and board composition, share concentration, 

profitability and ‘hidden value’ were mainly due to their impact on IC disclosure, 

which would have been masked under the overall voluntary disclosure if not examined 

separately. Further, the significant negative relationships between listing age, 

shareholdings by audit committee members and IC disclosure are also masked under 

the overall voluntary disclosure. For listing age, the insignificant result is due to the 

totally opposite effect of listing age on IC disclosure and voluntary financial 
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disclosure. Therefore, despite the large number of previous studies documenting the 

significant effects of various factors examined in the present study on voluntary 

disclosures, it is important to explore their impacts on IC disclosure practice separately 

in order to unveil the ‘hidden’ associations.  

The implication of the insignificant results for corporate governance variables (apart 

from the moderate effects of two audit committee characteristics) in influencing 

voluntary financial disclosure could be that over years of debate, firms have reached a 

point that the provision of such information does not form part of (or at least the main 

part) the discussion agenda anymore, while audit committees are delegated with the 

task of overseeing such disclosures. The comparison of results between IC disclosure 

and voluntary financial disclosure has implications for information preparers and users, 

as well as the policy and standard setting bodies as to the factors that affect the 

disclosure of different types of information. 

Finally, the chapter investigates whether the multiple linear regression models 

examined in Chapters 6, 8 and 9 are subject to model misspecification and omitted 

variables error.  It is evidenced that the separate exploration of the impact of corporate 

governance and market factors are acceptable. The finding is further supported by the 

investigation of two ‘full’ regression models, which include variables from all three 

groups, i.e. corporate governance factors, company characteristics and market factors 

(see Panels D and E in Table 10.6). The regression results from the ‘full’ models are 

broadly consistent with those found in the individual regression models examined in 

Chapters 6, 8 and 9 (see Panels A-C in Table 10.6). It suggests that the data analysis 

approach applied in this study is appropriate and is not subject to significant model 

misspecification and omitted variables error, i.e. the findings discussed in the previous 

results chapters and those in the earlier sections of this chapter are valid. 


