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CHAPTER 9 

 EMPIRICAL FINDINGS ON THE IMPACT OF MARKET FACTORS 

9.0 INTRODUCTION 

The impact of corporate governance structure, including audit committee 

characteristics and company characteristics, on intellectual capital (IC) disclosure 

practice was examined in the last three chapters. This chapter examines whether 

market factors and company characteristics are associated with the level of IC 

disclosure.
1
 Specifically, this chapter will endeavour to discuss the development of 

hypotheses for market factors concerning „hidden value‟, share price volatility, share 

turnover and multiple listing, and also attempt to examine their impact on the level of 

IC disclosure, with controls for certain company characteristics. The main focus of this 

chapter is to examine the proposed hypothesis H03 that: 

H03: The level of IC disclosure is associated with a number of market factors, 

ceteris paribus. 

As mentioned in previous chapters, the determinants of IC disclosure have been largely 

unexplored, especially in a UK context, while even fewer studies examine the impact 

of market factors. The findings in this chapter may provide a better understanding of 

IC disclosure practices of UK-listed firms with regard to the impact of market factors. 

The chapter begins with a discussion of hypotheses for market factors in Section 9.1, 

followed by a normality test for market factors in Section 9.2. It then presents and 

discusses the results for correlation and multiple regression analyses in Sections 9.3 

                                                 
1 As has been discussed in Chapters 4 and 6, the omission of market factors from the regression models examined in the previous 

chapters is not problematic. The omission of corporate governance variables (including audit committee characteristics) from the 

analysis of this chapter is also not subject to model misspecification and significant omitted variables error. This is due to the 
significant associations between share turnover and multiple listing status and all corporate governance variables, which may 

result in serious multicollinearity problems if corporate governance factors were included (see Table 10.5 in Chapter 10). In 

addition, corporate governance variables are not significantly associated with „hidden value‟, the exclusion of which should not 
result in significant omitted variables error. 
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and 9.4 respectively. Section 9.5 then reviews the impact of market factors on IC 

disclosure at a subcategory level. These results are further explored in Section 9.6 with 

the inclusion of some variables excluded from Section 9.4. Section 9.7 examines the 

impact of market factors on the format of IC disclosure. Finally, Section 9.8 

summarises and concludes the chapter. 

9.1 DETERMINANTS OF IC DISCLOSURE AND HYPOTHESES 

DEVELOPMENT: MARKET FACTORS 

9.1.1 ‘HIDDEN VALUE’ – MARKET-TO-BOOK RATIO (M2B) 

Studies have observed that improved corporate disclosure reduces information 

asymmetry (Welker, 1995; Coller and Yohn, 1997; Leuz and Verrecchia, 2000). The 

greater the extent of disclosure, the better it aids future earnings predictions (Lundholm 

and Myers, 2002; Hope et al., 2006), reduces firms‟ costs of capital (Botosan, 1997; 

Sengupta, 1998), gives rise to upward revisions in stock valuations, increases stock 

liquidity, and adds additional interest in stocks by institutional analysts (e.g. Healy and 

Palepu, 2001).  

Arguments drawn from information asymmetry suggest that IC disclosure is likely to be 

greater where the „hidden value‟ is higher. Present financial accounting frameworks are 

criticised as being inadequate and failing to communicate the most important assets and 

resources of businesses in knowledge-based economies (Seetharaman et al., 2002; 

Vergauwen et al., 2007). The inability of conventional financial statements to reflect 

adequately human, structural and relational capital means that IC-intensive firms are 

likely to exhibit a greater gap between market and book values (Petty and Guthrie, 1999; 

Guthrie, et al., 2006), i.e. „hidden value‟. Such gaps, frequently illustrated by market-to-

book ratios (Lev, 2001; Brooking, 1996; Edvinsson and Malone, 1997; Stewart, 1997; 

Sveiby, 1997) are argued to represent – albeit very imperfectly- the IC value of firms 
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(Brennan, 2001; Van der Meer-Kooistra and Zijlstra, 2001). Although they may not be a 

good proxy of firms‟ IC, they nevertheless give some indication of the importance and 

growth of such assets (Brennan, 2001). 

They also represent the informativeness of a firm‟s accounting information (e.g. Tasker, 

1998; Frankel et al., 1999; Bushee, et al., 2003), the higher the market-to-book ratio, the 

greater the information asymmetry. Firms seeking to build competitive advantage 

through IC investment are most likely to encounter information asymmetry problems 

resulting from the limitations of conventional financial reporting frameworks. In 

addition, market-to-book ratio is considered a proxy for the growth opportunities of 

firms (e.g. García-Meca et al., 2005). For firms with considerable growth opportunities, 

information asymmetry is high (Core, 2001). One response is to provide greater 

disclosure of such information to reduce the information gap. This is supported by 

Brennan‟s (2001) argument that managers can address the „hidden value‟ of firms by 

voluntary disclosure of IC information in annual reports. 

To mitigate information asymmetry, where specific knowledge is not effectively and 

efficiently transferable to investors through traditional accounting disclosures, firms 

with high-growth prospects provide disclosure via additional means (Frankel et al., 

1999; Core, 2001; Bukh et al., 2005). It is therefore expected that firms with higher 

„hidden value‟ will provide greater IC disclosure. The above arguments lead to the 

hypothesis that: 

H03a: There is a positive relationship between the level of IC disclosure and firms’ 

‘hidden value’, i.e. market-to-book ratio, ceteris paribus. 

9.1.2 SHARE PRICE VOLATILITY (SPV) 

It is argued that the higher a firm‟s share price volatility, the more difficult it is for 

investors to assess the firm‟s value, and the more likely they are to incur information 
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costs (Foster, 1986). Lang and Lundholm (1993) suggest a positive association between 

disclosure informativeness and price volatility. Debreceny and Rahman (2005) found 

that firms with higher price volatility disclose more regularly and more frequently, while 

Bushee and Noe (2000) found that firms‟ disclosure rankings reduce stock return 

volatility.  

IC is increasingly recognised as a key driver of value creation and it is not surprising 

that fund managers use IC information to assess share prices (Holland, 2001). According 

to Amir and Lev (1996), non-financial information regarding corporate use of IC to 

generate competitive advantage is deemed highly value-relevant in explaining stock 

price movements. In addition, IC-intensive firms are more sensitive to market events 

than less IC-intensive firms and, as such, their share prices are expected to be more 

volatile (Lev and Sougiannis, 1999). In Alan Greenspan‟s testimony to Congress in 

February of 2002, about the failure of Enron, he stated that, “as the recent events 

surrounding Enron have highlighted, a firm is inherently fragile if its value added 

emanates more from conceptual as distinct from physical assets. … The rapidity of 

Enron‟s decline is an effective illustration of the vulnerability of a firm whose market 

value largely rests on capitalised reputation. … Trust and reputation can vanish 

overnight.” (quotation taken from Lev, 2002b). This point was also raised in a front 

page Wall Street Journal article;
2
 as value is now increasingly derived from intangibles, 

firms are now much more vulnerable to sudden declines in value, which shorten their 

life spans (see Skinner, 2007).  

Bozzolan et al. (2003) and García-Meca and Martínez (2005) propose signalling theory 

to explain why firms do or do not convey to the market that they are creating hidden 

intellectual resources. Firms are willing to disclose IC-related items if the external 

                                                 
2 “The Rise and Fall of Intangible Assets Leads to Shorter Company Life Spans,” The Wall Street Journal, April 4, 2002, p. 1.   
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investors are to make a reasonable assessment of a firm‟s worth and (expected) 

performance. Since IC disclosure is expected to have a signalling effect, and is 

positively associated with a firm‟s share prices, it  is expected that investors in high 

price volatility firms to reduce their information costs by demanding greater IC 

disclosure. Hence, it is hypothesised that:  

H03b: There is a positive relationship between the level of IC disclosure and share 

price volatility, ceteris paribus. 

9.1.3 SHARE TURNOVER (STO) 

The definition adopted for share turnover in this study is the total number of shares 

traded during a certain period divided by the total number of outstanding common 

shares (e.g. Cormier et al., 2005). Bushee et al. (2003) argued that firms whose shares 

are actively traded are more likely to face pressures from shareholders to disclose 

information. Botosan and Frost (1998) found evidence of a positive association between 

trading volume and timely disclosures (e.g. press releases). It can be argued that greater 

share turnover would represent greater information asymmetry. Hence, a positive 

association between the level of value-relevant IC disclosure and share turnover can be 

expected. It is hypothesised that: 

H03c: There is a positive relationship between the level of IC disclosure and firms’ 

share turnover, ceteris paribus 

9.1.4 MULTIPLE LISTING (ML) 

Prior research (e.g. Biddle and Saudagaran, 1989; Meek and Gray, 1989; Emenyonu, 

1993) suggests some associations between listing status and the disclosure practices of 

firms, with multi-listed firms usually expected to achieve proportionately higher rates 

of disclosure than domestic listed firms. In addition, Roberts et al. (2005) suggested 

that a firm‟s listing status is a very important determinant of disclosure practice. 
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One possible explanation for the differences between the practices of domestic listed 

and multi-listed firms is the combination of competitive market pressures and financial 

reporting requirements of international financial markets (Choi, 1973; Meek and Gray, 

1989; Emenyonu, 1993). It was shown by Choi (1973) that the availability of new 

capital is likely to depend on firms‟ attaining levels of disclosure comparable to those 

that international investors have become accustomed to (i.e. disclosures received from 

successful fund-raisers in the past). While such disclosure responses are voluntary, 

competitive market pressures would seem to ensure the continuation of the trend 

towards extensions in disclosure (Meek and Gray, 1989). Firms that are listed beyond 

their domestic capital market disclose more information because they must comply 

with foreign regulations and meet the needs of capital markets to obtain funds on more 

favourable terms (Choi and Mueller, 1984; Biddle and Saudagaran, 1991; Gray, Meek 

and Roberts, 1995; Adrem, 1999). It is argued that foreign shareholders are more likely 

to face higher levels of information asymmetry (Xiao et al., 2004). Given investors‟ 

ability to price protect themselves against potential losses that arise from such 

asymmetry, agency theory implies that firms with foreign listings will disclose more 

information voluntarily. Baker et al. (2002) argued that multiple listings enhance the 

visibility of foreign firms and increase the distribution of financial information since 

they are exposed to foreign investors. Xiao et al. (2004) found evidence that Chinese 

firms take foreign investors‟ information needs into consideration. In addition, firms 

with multiple listings commonly have dispersed ownership, which makes monitoring 

costs more significant (Mangena and Pike, 2005; Roberts, et al., 2005). Greater 

information disclosure helps reduce information asymmetry and agency costs.  

Therefore, it is argued that firms with multiple listings have incentives to increase the 

level of voluntary disclosure to 1) gain access to markets with a higher disclosure 
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environment, better regulation, and greater reporting requirements, and 2) enhance 

their image, improve the marketability of their shares, raise more capital by issuing 

foreign shares (Lang and Lundholm, 1993), and, more generally, reduce the costs of 

capital by eliminating „information risk‟ (Gray, Meek and Roberts, 1995). In addition, 

it has been argued that firms moving from a poor disclosure environment with weak 

investor protection to a rich disclosure environment with higher investor protection 

will improve the quality of earnings provided by foreign managers who want to attract 

foreign capital (Lang et al., 2003). Finally, it is argued that multiple listings reduce 

direct information costs such as custodian settlement fees. 

Various studies supported a positive relationship between the international listing status 

of firms and the extent of voluntary disclosure (e.g. Hossain et al., 1994; Cooke, 1989a, 

b, 1992; Robb et al., 2001; Haniffa and Cooke, 2005; Mangena and Pike, 2005). Also 

Lang et al. (2003) found that cross-listed firms have better accounting quality in the pre-

cross-listing period and improvement in the post-cross-listing period. These studies 

indicate that international capital market pressures do influence the voluntary disclosure 

practices of internationally listed firms. On the other hand, Biddle and Saudagaran 

(1989) found that firms tend to be indifferent across exchanges, with levels of disclosure 

that are less than domestic levels, and are less likely to list on exchanges in countries 

with higher disclosure levels. Adrem (1999) found no relationship between firms‟ 

choice of disclosure strategy and their international listing status. However, it was found 

in the study that firms listed internationally disclose strategic information to a greater 

extent in their annual reports than firms only listed domestically. Furthermore, firms 

with multiple listings on European stock markets and the US stock exchange can be 

expected to disclose more IC information, as European countries, such as Spain and 

Sweden, have more advanced IC reporting practices than in the UK, and that the US has 



 

 9-8 

a more rigid reporting scheme. Little research has been done to establish the association 

between multiple listing and the level of IC disclosure. Therefore, it is hypothesised 

that: 

H03d: There is a positive relationship between the level of IC disclosure and firms with 

multiple listing(s), ceteris paribus. 

9.2 NORMALITY TESTS FOR MARKET FACTORS 

Before conducting the correlation and multiple regression analyses, this section 

provides numerical normality test results for market factors hypothesised to be related 

to the level of IC disclosure (shown in Table 9.1). 

Table 9.1 Normality Test: Market Factors (Untransformed and Transformed) 

 
* This is a lower bound of the true significance 

It can be observed from panel A of the table that market-to-book ratio (a proxy for 

„hidden value‟) and share price volatility are not normally distributed, based on the 

high standard tested skewness and kurtosis scores and highly significant K-S Lilliefors, 

while share turnover appears to be normally distributed.
3
 Therefore, market-to-book 

ratio and share price volatility were transformed using logarithmic transformation, 

which led to normality of the two variables, i.e. LnM2B and LnSPV, as shown in panel 

B of Table 9.1. In addition, normality test results on the dependent variables, i.e. IC 

disclosure index (ICDI), word count (logarithmically transformed) (LnICWC) and 

word count percentage (ICWC%), suggest that they are normally distributed, see 

Section 6.2 of Chapter 6. 

                                                 
3 The rule of thumb for a normality test based on skewness and kurtosis is ±1.96. If K-S Lilliefors is significant at the 5% level, 
then the normality of the data set is doubtful. 
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9.3 UNIVARIATE ANALYSES 

After the normality test, it is now important to examine the relationships between the 

dependent and independent variables. Associations between independent variables also 

need to be examined to ensure that the variables to be entered into the multiple 

regression model in Section 9.4 are meaningful and do not have serious 

multicollinearity problems. Pearson correlation coefficients (r) were computed to 

measure such associations. Based on the results found for the seven company 

characteristics in Chapter 6, only profitability, listing age and firm size were 

significantly associated with one or more IC disclosure measures. Thus, only those 

three company characteristics are examined in this chapter. Table 9.2 presents the 

correlation and partial correlation (controlling for size effect) matrices between the 

dependent and non-categorical
4
 independent variables (market factors and company 

characteristics).
5
 

Table 9.2 Correlations and Partial Correlations (Controlling for Size Effect): IC 

Disclosure, Market Factors and Company Characteristics
6
 

 

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

It can be seen from panel A of Table 9.2 that the three market factors included, i.e. 

„hidden value‟, share price volatility and share turnover are significantly associated 

with all three IC disclosure measures. Based on the partial correlations shown in panel 

                                                 
4 Multiple listing is a two-category nominal variable. The association between the variable and IC disclosure is examined based on 

the independent sample t-test (parametric) and the Mann-Whitney U test (non-parametric). 
5 The correlations and partial correlations between IC disclosure measures and company characteristics, i.e. listing age, 

profitability, and firm size, were examined in Chapters 6 and 8, and are reiterated in Table 9.2 as a reminder of the variables that 

were identified as being significant. 
6 For variables that were not normally distributed, transformed variables are used in the correlation analyses. 



 

 9-10 

B of Table 9.2, „hidden value‟ and share turnover remain significantly related with all 

three measures of IC disclosure, while share price volatility is only significantly 

associated with ICDI and ICWC%. 

The correlations between „hidden value‟ and all three IC disclosure measures become  

more significant (p<0.01) after controlling for size effect. Such significant positive 

relationships suggest that „hidden value‟ is an important explanatory variable. 

The significant negative associations identified between share price volatility and two 

IC disclosure measures (see panel A of Table 9.2), i.e. ICDI (p<0.10) and LnICWC 

(p<0.01), are contrary to expectations. However, the variable is positively related to 

ICWC% (p<0.05). The negative associations contradict the proposition that firms with 

higher price volatility, based on signalling theory, provide higher levels of IC 

disclosure in order to demonstrate a firm‟s value and (expected) performance, to lower 

its perceived level of risk and, consequently, to stabilise the volatility of share price 

movements. This could be explained partially by the negative association between firm 

size and share price volatility, indicating that firms with less volatile share prices tend 

to be larger in size and are expected to produce longer annual reports, consequently 

leading to greater capability for IC disclosure in both variety and volume. On the other 

hand, the significant positive relationship between share price volatility and ICWC% 

may be due to the fact that ICWC% is not size dependent. Nevertheless, it lends 

support to the proposition that firms with higher share price volatility put greater focus 

on IC disclosure in their annual reports. By controlling for size effect, the results for 

share price volatility are all positive, although only significant for ICDI and ICWC% 

(p<0.01). It indicates that without the significant size effect, firms with volatile share 

prices are expected to be IC-intensive, and more likely to provide higher levels of IC 

disclosure by variety and focus, based on signalling theory. The results also suggest the 
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importance of controlling for size effect in the multivariate analysis, in order to 

examine the marginal impact of share price volatility on the IC disclosure practice of 

the sample firms. 

It is within expectations that large firms normally have a higher turnover of shares than  

smaller ones. Share turnover is significantly related to IC disclosure in all three 

measures under both correlation and partial correlation analyses, in the direction 

hypothesised, suggesting it to be an important explanatory variable.  

Regarding company characteristics, the significant associations shown in Table 9.2 

were discussed in Chapters 6 and 8. Overall, firm size is significantly related to ICDI 

and LnICWC. Listing age and profitability are associated with ICWC% and ICDI 

respectively (p<0.05), as shown in panel B of Table 9.2. 

In addition to correlation analysis, the association between level of IC disclosure and 

the dummy market variable, namely multiple listing, was examined using both 

parametric and non-parametric tests. The test results are shown in Table 9.3. They 

show that internationally listed UK firms provide significantly more IC disclosure in 

all three measures than firms only having a domestic listing. 

Table 9.3 Parametric and Non-Parametric Tests: IC Disclosure and Multiple Listing
7
 

 
** p<0.01, *p<0.05 

                                                 
7 ML: firms with multiple listings; Non-ML: firms with LSE listing only. 
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After the review of correlations between the dependent and independent variables, it is 

now important to test the correlations between the independent variables. Table 9.4 

presents the correlation and partial correlation (controlling for size)
8
 matrices between 

independent variables for an examination of multicollinearity problems. These results 

will help to decide which variables to be included in the multiple regression model. 

Table 9.4 Correlation and Partial Correlation Matrices - Independent Variables 

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

As shown in Table 9.4, profitability is significantly associated with „hidden value‟ and 

share price volatility both prior to, and after, controlling for firm size, suggesting 

potential multicollinearity problems. Although the correlation coefficients are well 

within the boundary for concern, it was decided to exclude profitability from the 

multiple regression analysis, because „hidden value‟ was considered a very important 

variable worthy of examination. The other variable that causes concern is multiple 

listing. This can be expected to be closely related to share turnover in that the volume 

of share trading activities will be greater for firms with multiple listings, given their 

exposure to many more investors, as opposed to firms with only a domestic listing. 

Therefore, multiple listing was also excluded. However, tests were conducted by 

                                                 
8 As can be seen, firm size is significantly associated with other independent variables, partial correlation analysis (controlling for 
size) was also conducted. 
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including profitability and multiple listing, examining one variable at a time, in the 

multiple regression model. Test results are displayed and discussed in Section 9.6. The 

significant association between share price volatility and listing age became less 

significant after controlling for size, hence this was considered not to be a cause for 

serious concern. 

Therefore, the independent variables to be included in the multiple regression model  

are: „hidden value‟, share price volatility, share turnover, listing age and firm size. 

9.4 MULTIVARIATE ANALYSIS 

In order to test whether the level of IC disclosure in the sample annual reports is 

significantly associated with market factors, while controlling for two company 

characteristics, multiple linear regression analysis was conducted using SPSS 14.0. 

The dependent variable, level of IC disclosure, was measured from three perspectives, 

i.e. ICDI, ICWC and ICWC%. As mentioned in the previous section, independent 

variables to be included in the multiple regression analysis include „hidden value‟, 

share price volatility, share turnover, listing age and firm size. The model for multiple 

linear regression analysis is shown as follows: 

ICD = β0 + β1LnM2Bi + β2LnSPVi + β3STOi + β4LnAGEi + β5LnSAi + εi 

Where,  

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

percentage (ICWC%); 

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

LnSPV = Share price volatility (ratio); 

STO = Share turnover (ratio); 

LnAGE = Length of listing on LSE (listing age); 
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LnSA = Firm size (sales as a proxy); 

β = parameters; 

ε = error term; and 

i 

 

= the ith observation 

Note: LnM2B, LnSPV and STO are market variables; LnAGE and LnSA are company 

characteristics. 

In order to avoid multicollinearity problems, only independent variables not highly 

significantly correlated were included in the model,
 
as discussed in the previous 

section.
9
 Besides, the variance inflation factors (VIF) all being less than 2 (shown in 

Table 9.5), and the condition indices all being below 10, using eigenvalues of the 

independent variables correlation matrix - with none of the values associated with two 

or more high variance-decomposition proportions (>0.50) for estimated regression 

coefficient variances - also indicate no serious multicollinearity problem. In addition, 

analysis of the residuals was also conducted. Analyses of the plots of the regression 

standardised residuals, cumulative probability plots and the scatterplots of the regression 

standardised predicted scores against the residuals confirmed that the assumptions of 

linearity, homoscedasticity and normality were not violated (not included).  

Three separate regression models were run, based on three measures of the dependent 

variable, i.e. ICDI, LnICWC and ICWC%. The models were tested using the forced 

entry method and a summary of the regression results of the market factors‟ impact on 

the level of IC disclosure is reported in Table 9.5.
10

 

 

                                                 
9 Although sales, a proxy for firm size, is significantly correlated with share price volatility, share turnover and listing age, it has a 

very significant impact on corporate disclosure, including IC disclosure (as evidenced in Chapters 6 and 8). It was considered 
important to control firm size effect, despite the significant correlations. 
10 The findings on „hidden value‟ and share price volatility are further evidenced in the „full‟ regression models reported in Table 

10.6 in Chapter 10. However, due to potential multicollinearity problems, share turnover and multiple listing status were not 
included in the „full‟ regression models. 
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Table 9.5 Multiple Regression Results: Impact of Market Factors and Company 

Characteristics on the Level of IC Disclosure 

 

The results of the three IC disclosure models shown in Table 9.5 indicate variations in 

terms of both the significance of the variables and the values of the adjusted R
2
. The 

explanatory powers of the five variables for ICDI and LnICWC were very strong, 

producing an adjusted R
2
 of 57.3% and 56.4% respectively. The ICWC% model 

produced a weaker result with an adjusted R
2
 of only 16%. However, among the 

regression models for ICWC%, i.e. models with corporate governance variables (see 

Chapter 6, Table 6.5), audit committee characteristics (see Chapter 8, Table 8.4), and 

market factors, the model with market factors produced the highest adjusted R
2
.  

As for the ICDI model, shown in panel A of Table 9.5, all three market variables, 

namely „hidden value‟, share price volatility and share turnover, are significant 

(p<0.05). Firm size is also significant (p<0.01), while listing age is insignificant.  

Panel B of Table 9.5 reveals that „hidden value‟, share turnover and firm size are 

significantly associated with LnICWC (p<0.01). Share price volatility and listing age 

are not significant.  

With regard to the ICWC% model (see panel C of Table 9.5), two market factors, i.e. 

„hidden value‟ and share price volatility are significant (p<0.05). Share turnover fails 
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to show any significant association. The two company characteristics, i.e. listing age 

and firm size, both show weak results under the ICWC% model (p<0.10). 

From the results, it can be concluded that „hidden value‟ is one of the most important 

determinants of the level of IC disclosure since it was found to be significant in all 

three models. This supports the correlation results and the proposed hypothesis (H03a) 

that firms with greater „hidden value‟ (i.e. IC) are more likely to provide IC disclosure 

to signal to the market the real value drivers of the firm, leading to more rationale 

decision making by investors, creditors and other stakeholders. This finding offers 

support for information asymmetry, decision usefulness and signalling theories. 

Previous studies generally revealed far weaker results (see Brennan, 2001; Miller and 

Whiting, 2005; García-Meca et al., 2005; and Cerbioni and Parbonetti, 2007), while 

Vergauwen et al. (2007) found an insignificant negative association.  

The other two market factors examined, namely share price volatility and share 

turnover, are also important determinants of IC disclosure practice, and are significant 

in explaining the variations in the level of IC disclosure by two measures.  

Share price volatility is positively associated with ICDI and ICWC% (p<0.05), but not 

LnICWC. This supports the proposed hypothesis (H03b) that firms with more volatile 

share prices tend to be more IC-intensive and have greater information asymmetry 

between the firm and investors as well as amongst investors themselves, and thus 

disclose greater IC information to signal to the market the firm‟s value and growth 

potential. This is in line with the findings of Debreceny and Rahman (2005) in a 

context of continuous corporate disclosure.
11

 One of the reasons why share price 

volatility showed no effect on LnICWC may be due to the significant negative 

                                                 
11 Continuous disclosure is the immediate release of material information by issuers within a regulatory and information 

dissemination framework (Debreceny and Rahman, 2005). In a continuous disclosure regime, corporations are required either by 

law or by the listing regulations of securities markets to inform the securities regulators or markets of material events whenever 
they occur. Under such a regime, the market is informed at all times. 
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relationship between price volatility and firm size. Firms with greater price volatility 

are more likely to be smaller than those with less volatile share prices, hence producing 

smaller annual reports,
12

 and have less capacity for IC disclosure. But when it comes to 

the focus of annual reports devoted to IC, price volatility shows a significant impact, 

signalling the relative importance of such assets to the firm. 

As for share turnover, the significant positive relationships with ICDI (p<0.05) and 

LnICWC (p<0.01) support the proposed hypothesis (H03c) that firms with more 

frequent share trading activities are more likely to provide higher levels of IC 

disclosure.
13

 The associations found do not necessarily indicate the informativeness of 

such disclosures, as share trading activity during the calendar year was not based on 

the information disclosed in the annual report at the end of that year. However, from 

the management‟s perspective, firms with actively traded shares are more likely to be 

under greater pressure from shareholders, and other stakeholders concerned about the 

firm‟s liquidity, for higher levels of value-relevant information disclosure to reduce 

information asymmetry, share price volatility and to increase market confidence, hence 

leading to more accurate firm valuations. 

Firm size is marginally associated with ICWC%, unlike the insignificant results 

identified in Chapters 6 and 8. Further analysis of such association at the subcategory 

level reveals a significant positive relationship between firm size and annual report 

focus devoted to relational capital disclosure. The results are reported in the next 

section. Listing age also shows weak association with ICWC% (p<0.10). 

                                                 
12 There is a significant negative association between share price volatility and the word count of annual reports, with a correlation 
coefficient of -0.359 (p<0.01), based on the Pearson correlation analysis. 
13 However, the variable shows insignificant results under all three IC disclosure measure models when included in the audit 

committee characteristics model examined in Chapter 8 (not included). The insignificant results may be due to serious 
multicollinearity problems that share turnover is signficnatly associated with various audit committee and company characteristics. 
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9.5 IMPACT OF MARKET FACTORS ON HUMAN, STRUCTURAL AND 

RELATIONAL CAPITAL DISCLOSURE  

With regard to the determinants of IC disclosure practice in annual reports, the 

previous section examined the impact of market factors at the aggregated level. This 

section, on the other hand, assesses whether the hypotheses tested in the previous 

section hold at IC subcategory level, i.e. analysis of the impact of market factors on the 

disclosure of human, structural and relational capital, using multiple regression 

analysis. The regression model includes human, structural and relational capital 

disclosure in three measures as dependent variables, and „hidden value‟, share price 

volatility, share turnover, listing age and firm size as independent variables. The 

multiple regression results are shown in Table 9.6. 

It can be observed from panel A of the table that there are variations in the impact of 

market factors on the variety of IC disclosure in its three forms. The explanatory 

powers of the three disclosure index models are slightly different from each other, with 

RICDI reporting the highest adjusted R
2
 of 50.7%, followed by HICDI (48.7%), then 

SICDI (41.1%). Based on the overall ICDI model, it can be seen that all three market 

factors are significant, i.e. „hidden value‟, share price volatility and share turnover 

(p<0.05). Firm size is also significant (p<0.01). Listing age is not significant. 

„Hidden value‟ is significant under all disclosure index models at the subcategory 

level, i.e. HICDI, SICDI and RICDI (at 1% and 5% levels). The results suggest similar 

effects of „hidden value‟ on IC disclosure across its various forms. Firms with greater 

„hidden value‟ provide greater variety in the disclosure of human, structural and 

relational capital information, supporting the proposition based on the arguments of 

information asymmetry, agency and signalling theories and decision usefulness. 
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Table 9.6 Multiple Regression Results: Impact of Market Factors on Human, Structural and Relational Capital Disclosure in Three Measures 

 

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

*** p<0.01, ** p<0.05, * p<0.10 (2-tailed)
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Detailed correlation analysis (not included) reveals that firms with greater „hidden 

value‟ provide greater disclosure of human capital items (i.e. employee flexibility and 

involvement with the community), structural capital items (i.e. intellectual property, 

innovation, knowledge-based infrastructure, and quality management and 

improvement), and relational capital items (i.e. customers, market presence and 

leadership, company image/reputation, and business and research collaborations). 

At the subcategory level, share price volatility is only significant in the RICDI model 

(p<0.05), while share turnover is only marginally related with RICDI (p<0.10) (see 

panel A of Table 9.6). The significant positive relationship between share price volatility 

and RICDI suggests that firms with higher price volatility provide greater disclosure of 

relational capital information to signal to the market their favourable external 

relationships with various stakeholders and their potential impact on the firms‟ future 

growth and profitability in order to lower the level of perceived risk and stabilise share 

price movement. Detailed correlation analysis (not included) reveals that firms with 

higher price volatility have greater disclosure of relational capital items of customers, 

favourite contracts, and customer relationships, acquisition and retention. The marginal 

relationship identified between share turnover and RICDI contributes to the significant 

result for share turnover in the overall ICDI model. The result suggests that firms with 

actively traded shares are under greater pressure to disclose relational capital 

information, such as information about customer retention, company image/reputation, 

public relations, business agreements, research collaborations and marketing issues. 

As for panel B of Table 9.6, the impact of market factors on the volume of IC disclosure 

in its three forms is broadly similar. LnHICWC produced the highest adjusted R
2
 of 

59.3%, followed by LnRICWC (49.3%), then LnSICWC (40.5%). Based on the overall 

LnICWC model, it can be seen that two of the three market factors are significant, 
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namely „hidden value‟ and share turnover (p<0.01). Firm size is also significant 

(p<0.01). Share price volatility and listing age are not significant.  

As shown in panel B of Table 9.6, „hidden value‟ is significant under all four word 

count models, consistent with the results for the disclosure index models. The significant 

positive relationships between firms‟ „hidden value‟ and the volume of human, 

structural and relational capital disclosures in annual reports (p<0.05) support the 

proposition that firms with greater „hidden value‟ (i.e. IC-intensive firms) provide 

greater disclosure to reduce IC information asymmetries and agency costs.
14

  

Share price volatility fails to show any significant result in the word count models. This 

is mainly due to size effects that firms with more volatile share prices are likely to be 

smaller in size, and thus commonly produce shorter annual reports and have less 

capacity for IC disclosure. 

In contrast to the results for share turnover found in the disclosure index models (see 

panel A), the variable is significant in all word count models, i.e. at p<0.01, LnICWC 

and LnHICWC models; and at p<0.05, LnSICWC and LnRICWC models. The results 

suggest that firms with more actively traded shares disclose significantly more human, 

structural and relational capital information to reduce the asymmetry of IC information 

in its various forms.
15

 

Turning to the focus on IC disclosure in annual reports (i.e. word count percentage 

models, WC%), shown in panel C of Table 9.6, four of the five variables examined are 

significant under the overall ICWC% model, i.e., at p<0.05, „hidden value‟ and share 

                                                 
14 Detailed correlation analysis (not included) indicates that firms with greater “hidden value” provide significantly greater volume 

of disclosure of human capital items (i.e. number of employees and employee motivation, flexibility and involvement with 
community), structural capital items (i.e. intellectual property, management philosophy, research & development, innovation, 

knowledge-based infrastructure, and quality management and improvement), and relational capital items (i.e. business agreements 

and research collaborations). 
15 Detailed correlation analysis (not included) provide evidence that firms with greater share turnover have significantly greater 

disclosure of almost all human capital items (e.g. number of employees and employee competences, motivation, training and 
involvement with the community), structural capital items (i.e. business process, management philosophy, corporate culture, 

innovation, information technology, financial dealings), and relational capital items (i.e. company image/reputation, public relations, 

distribution channels, business collaboration and agreements, market leadership, and customer relationships, acquisition, retention). 
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price volatility; and at p<0.10, listing age and firm size. The explanatory powers of the 

WC% models are very weak, with an adjusted R
2
 of only 16%, 8.8%, 3% and 21.7% for 

ICWC%, SqHICWC%, LnSICWC% and SqRICWC% models respectively. Given the 

weak results for the SqHICWC% and LnSICWC% models, the explanatory power for 

the ICWC% model could be attributed mainly to the SqRICWC% model. 

None of the five variables examined is significant for all word count percentage models. 

The significant association identified between „hidden value‟ and ICWC% (p<0.05) was 

marginally supported by the LnSICWC% model although the F statistic significance 

value is >0.05. It suggests that firms with greater „hidden value‟ put marginally greater 

focus on structural capital disclosure. Although the effect of „hidden value‟ on the focus 

of IC disclosure at the subcategory level was not very noticeable, the variable does have 

an impact on the overall focus on IC disclosure in annual reports.  

The significant association between share price volatility and ICWC% can be mainly 

attributed to the variable‟s positive relationship with RICWC% (p<0.05). The result is 

consistent with the findings in disclosure index models.
16

 Although the variable failed to 

show any significance under the SqHICWC% and LnSICWC% models, it was identified 

as being positively associated with the focus on the disclosure of human capital items of 

number of employees and employee education, competences, motivation and capability; 

and of structural capital items of information technology and financial dealings. The 

insignificant results were due to the inconsistent effect of share price volatility on the 

twenty-two human capital and eighteen structural capital items.
17

 

Share turnover is not significant in any of the word count percentage models. The weak 

negative association between listing age and ICWC% was identified as being primarily 

                                                 
16 Detailed correlation analysis indicates that firms with higher price volatility put greater focus on the disclosure of relational capital 

items of customers, favourite contracts, relationships with suppliers, and customer acquisition and retention, which are also the items 

identified as having greater disclosure by variety. 
17 The focus on the disclosure of human capital items (e.g. employee diversity and development), and structural capital items (e.g. 

overall infrastructure, networking and organisational flexibility, structure and learning), were negatively associated with firms‟ share 

price volatility. 
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attributable to its negative effect on HICWC%. Moreover, unlike the insignificant 

results for firm size under the ICWC% models shown in Chapters 6 and 8, firm size 

shows a marginally positive association with ICWC% (p<0.10), mainly due to its 

significant positive relationship with SqRICWC% (p<0.01). 

Hence, based on the results shown in Table 9.6, it can be concluded that the impact of 

market factors on IC disclosure varies in its form, with greater impact on the disclosure 

of relational capital than structural and human capital. In addition to firm size, the 

market factors of „hidden value‟, share turnover and share price volatility are identified 

as important determinants of IC disclosure practice in its various forms. 

9.6 SENSITIVITY TESTS  

As mentioned in the previous section, profitability and multiple listing were not 

included in the multiple regression analysis. This section provides further discussion of 

the results by including these two variables in the regression model, one at a time. Table 

9.7 provides a summary of the regression results both prior to, and after, the inclusion of 

the two variables. 

Table 9.7 Multiple Regression Results: Including Profitability and Multiple Listing 

 

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

*** p<0.01, ** p<0.05, * p<0.10 (2-tailed) 
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As was shown in Table 9.4, profitability is significantly correlated with „hidden value‟, 

which was expected to be one of the major determinants for IC disclosure practice. 

Therefore, profitability was excluded from the analysis in Section 9.4. In order to 

examine the significance of the multicollinearity problem, another multiple regression 

analysis was conducted by including profitability. Regression results are shown in panel 

B of Table 9.7. The adjusted R
2
s produced for the three IC disclosure measures are 

similar to those based on the model prior to the inclusion of profitability (see panel A of 

Table 9.7). Profitability is only significantly associated with ICDI (p<0.05). The results 

for the other variables shown in panels A and B are broadly consistent with each other, 

with the exception of the less significant results for „hidden value‟. Nevertheless, 

„hidden value‟ continues to show significant results. 

Multiple listing was excluded due to potential multicollinearity problems, given its 

significant association with share turnover. Panel C of Table 9.7 reports the multiple 

regression results based on a model with multiple listing. Multiple listing is significantly 

related to all three measures of IC disclosure (p<0.01). One possible explanation for the 

significant results is the competitive market pressures and the financial reporting 

requirements of international financial markets. Firms that are listed beyond their 

domestic capital market may disclose more information to comply with foreign 

regulations and to meet the needs of capital markets to obtain funds on favourable terms. 

They are also more likely to have a more dispersed ownership, and thus more likely to 

be under greater pressure for IC disclosure, according to agency theory. In addition, 

firms with multiple listings on other European stock markets will tend to disclose more 

IC information, as continental European countries are more advanced in their IC 

reporting practices than the UK. The significant results are consistent with previous 

disclosure studies (e.g. Cooke, 1992; Robb et al., 2001; Xiao et al., 2004; Mangena and 

Pike, 2005). The indication is that international capital market pressures from, for 
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instance, foreign investors and regulators do influence the IC disclosure practices in 

annual reports, especially structural and relational capital disclosures (see Appendix 9-

A), of internationally listed firms, supporting the proposed hypothesis (H03d).  

The results for „hidden value‟, share price volatility, listing age and firm size shown in 

panel C are broadly similar as those shown in panels A and B, while the results for share 

turnover are significantly different. Share turnover hardly shows any significance in all 

three IC disclosure models shown in panel C, in contrast to the significant results shown 

in panels A and B. Therefore, it can be suggested that there are serious multicollinearity 

problems. Typically, internationally listed firms are more actively traded, hence the 

positive relationship between multiple listing and share turnover. The insignificant 

results for share turnover under all three IC disclosure models may indicate that a large 

amount of share trading was due to firms‟ multiple listing status. By controlling the 

portion of shares traded due to multiple listings, the remaining impact of the frequency 

of shares being traded on IC disclosure practice was very weak, suggesting the 

importance of international financial markets.  

In this chapter so far, the analyses have been focusing on the impact of market factors 

on the level of IC disclosure in three formats, i.e. text, number and graph/picture, at an 

aggregated level. Thus the next section examines such impact at the disaggregate level, 

using univariate analysis only. 

9.7 ANALYSIS OF IC DISCLOSURE FORMAT AND MARKET FACTORS 

This section provides correlation and partial correlation analyses of market factors‟ 

impact on IC disclosure in three presentational formats, complemented by independent 

sample t-test and Mann-Whitney U test on the impact of multiple listing. 

Table 9.8 presents the correlations and partial correlations (controlling for size effect) 

between IC disclosure in three formats (i.e. ICDI_T, ICDI_N and ICDI_GP) and three 
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continuous market factors (i.e. „hidden value‟, share price volatility and share turnover). 

The effects of company characteristics were discussed in Chapters 7 and 8 and will not 

be repeated here. 

Table 9.8 Correlations and Partial Correlations (Controlling for Size Effect): Market 

Factors and the Format of IC Disclosure 

 

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

From Table 9.8, panels A and B, it can be seen that „hidden value‟ is only significantly 

associated with IC disclosure in text and numerical forms. „Hidden value‟ also shows 

significant relationships with IC disclosure in text and numerical forms at IC 

subcategory level (see Appendix 9-B). The results could indicate that firms with greater 

„hidden value‟, i.e. IC-intensive firms, are more concerned with IC disclosure in text and 

numerical forms. On the other hand, they may suggest the decision usefulness of IC 

disclosure in text and numerical forms. The insignificant association between „hidden 

value‟ and IC disclosure in graph/picture form suggests the lack of value-relevance of 

such information, at least from the information preparers‟ point of view. This finding is 

contrary to the results found in Davison and Skerratt (2007) that firms with greater 

intangible assets contain extensive references to intangibles in pictures. One implication 

is that in order to assist investors and other stakeholders to understand and use IC 

information disclosed in graphs/pictures in firms‟ valuations, guidelines and regulations 

need to be developed for graph/picture use in IC communication to enable firms to 

follow and adapt to their particular cases and enable comparisons of such disclosures 

both within firms over time and across firms. 
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Share price volatility is negatively associated with IC disclosure in text and numerical 

forms, contrary to expectations, based on the correlation results shown in panel A of 

Table 9.8. The negative results may be due to the significant size effect. Partial 

correlations, controlling for size effect, shown in panel B of Table 9.8, suggest share 

price volatility to be positively related with IC disclosure in text (p<0.10) and 

graph/picture (p<0.05) forms. The suggestion is that firms with more volatile share 

prices are more likely to use graphs/pictures as a vehicle for IC communication, 

especially for relational capital disclosures (see Appendix 9-B). This could partly 

explain why share price volatility was not significant under the LnICWC model (see 

Tables 9.5 and 9.6), as graphs/pictures were not measured by volume and did not 

contribute toward the total word count of IC disclosure in this study. 

The results shown in panels A and B of Table 9.8 demonstrate significant associations 

between share turnover and IC disclosure in text and numerical forms. However, share 

turnover fails to show a significant association with IC disclosure in graph/picture form 

based on the partial correlation statistics (see panel B). It implies that firms‟ 

management and the market have not yet reached a consensus about the importance and 

value-relevance of the use of graphs/pictures in IC communication; hence, the need for 

the development of a uniform framework or guidelines for IC disclosure in 

graphs/pictures that can be followed by firms and understood by information users. A 

more uniform use of graphs/pictures in IC communication ensures better understanding 

of such disclosures, and consequently leads to greater use of the information in firms‟ 

valuations by the market. This would then result in even greater and better quality IC 

disclosure in graph/picture form. The positive cycle of demand and supply of 

graph/picture use in IC communication needs an initiator, an area where the regulatory 

body could have an important role to play. 
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After the analysis of the continuous market factors, Table 9.9 presents the results for 

tests (independent sample t-test and Mann-Whitney U test) on the effect of multiple 

listing on the format of IC disclosure.  

Table 9.9 Parametric and Non-Parametric Tests: Disclosure Format and Multiple Listing 

 

** p<0.01, *p<0.05 

The results indicate that firms with multiple listings provide greater IC disclosure in all 

three formats, especially in text and numerical forms, than firms with only a domestic 

LSE listing. It provides some support for the argument that firms with multiple listings 

are under greater pressure for more IC disclosure in various formats to reduce 

information asymmetries and agency costs. 

9.8 SUMMARY AND CONCLUSIONS 

This chapter has examined whether market factors have any impact on the level of 

intellectual capital (IC) disclosure in the annual reports of 100 listed UK firms. 

Hypotheses were developed based on arguments relating to information asymmetry, 

signalling and agency theories, and decision usefulness. The dependent variables are the 

three measures of IC disclosure by index (ICDI), word count (ICWC), and word count 

percentage (ICWC%). The market variables examined are „hidden value‟ (market-to-

book ratio as a proxy), share price volatility, share turnover and multiple listing, 

controlling for firm size and listing age. The analyses were based on both univariate and 

multivariate analyses and a summary of the results based on IC disclosure at an overall 
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level is shown in Table 9.10. A summary of the associations between the independent 

variables and IC disclosure at subcategory level is also provided, see Table 9.11. 

Table 9.10 Summary of Univariate and Multivariate Analyses: Market Factors, 

Company Characteristics and Level of IC Disclosure 

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

-: test not applicable to the variable, ×: proposed hypothesis rejected, √: proposed hypothesis accepted 

The results shown in Table 9.10 indicate that the level of IC disclosure increases with a 

firm‟s „hidden value‟, supporting hypothesis H03a. In addition, the results shown in 

Table 9.11 confirm that such significant association holds at IC subcategory level. It 

suggests that asymmetric information and decision usefulness are important 

determinants of a firm‟s IC disclosure behaviour. This is consistent with the view that 

disclosure is a complex phenomenon that is best explained by several complementary 

theories. Firms with greater information asymmetries, reflected by the greater gap 

between market and book values, look to reduce agency costs impeded by such 

asymmetries, by providing more decision useful IC disclosure.  
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Table 9.11 Summary of Multivariate Analyses: Market Factors, Company 

Characteristics and Human, Structural and Relational Capital Disclosures 

 

Strong: p<0.01, Moderate: p<0.05, Weak: p<0.10 

The empirical results indicate that there is a positive relationship between share price 

volatility and the variety and focus of IC disclosure, especially relational capital 

disclosure, in annual reports. The finding supports the proposed hypothesis H03b that 

firms with more volatile share prices tend to be more IC-intensive and have greater 

information asymmetry, and hence have higher levels of IC disclosure to signal to the 

market the firm‟s intrinsic value and growth potential. However, the variable failed to 

show any impact on the volume of IC disclosure at both overall and subcategory levels, 

which may be partially explained by the significant size effect. Firms with volatile share 

prices tend to be smaller in size and produce relatively shorter annual reports, and 

consequently have less capacity available for IC disclosure. 

The results also indicate that market forces are efficient in motivating firms with 

actively traded shares to disclose more value-relevant, decision-useful IC information, 

supporting the proposed hypothesis (H03c). This may indicate that policy-makers 
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should focus more closely on the needs of information users of those firms with shares 

less actively traded. There may or may not be an information problem for these users. 

However, policies and procedures need to be in place for such needs to be fulfilled. In 

addition, results at the subcategory level reveal that firms with actively traded shares 

provide greater variety of relational capital disclosure and greater human, structural and 

relational capital disclosures by volume. 

Multiple listing, based on the results of the sensitivity test, was found to have a 

significant positive impact on the level of IC disclosure, especially structural and 

relational capital disclosures, in all three measures. It suggests that international markets 

apply pressure for greater disclosure of structural and relational capital information. The 

finding supports the proposed hypothesis H03d. 

From the results presented and discussed, it can be concluded that IC disclosure, at both 

overall and subcategory levels, in the annual reports of the LSE-listed UK firms 

examined is positively associated with firms‟ „hidden value‟, share price volatility, share 

turnover and multiple listing status. However, the effect of market factors on IC 

disclosure varies by its form and measure, see Table 9.11. For example, „hidden value‟ 

has more significant effects on the variety and volume of IC disclosure in its three forms 

than the focus on IC disclosure; share price volatility has a positive impact on the 

variety and focus of relational capital disclosure; share turnover has a significant 

positive impact on the volume of IC disclosure supported at the subcategory level by all 

three IC categories; and multiple listing has positive effects on structural and relation 

capital disclosures in all three measures. 

Further analysis of the format of disclosure indicates that IC disclosures in text and 

numerical forms are more value-relevant than those in graph/picture form, at least from 

the information preparers‟ perspective. Firms with volatile share prices tend to provide 
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higher levels of IC disclosure in graphs/pictures, especially for relational capital items, 

which partly explains why share price volatility was not significant in explaining the 

variations in IC disclosure by word count. The implication is that policy-makers need to 

put more effort into the development of a uniform framework and guidelines not only 

for how to report on IC in text and numerical forms, but also for the use of graphs and 

pictures. 

The analyses in Chapters 6-9 provided implications for the important determinants of IC 

disclosure practice in the annual reports of the sampled firms. Together with the 

descriptive analysis in Chapter 5, the five chapters provide a picture of the disclosure 

policies adopted by firms with regard to human, structural and relational capital 

information in three formats. However, the results of this study are limited to the extent 

that they are drawn from a single set of cross-sectional data for one year and in one 

national context, i.e. the UK. Thus there is scope for future research to extend this study 

using a longitudinal approach or, alternatively, involving comparative studies. The next 

chapter aims to provide some preliminary findings on these two promising approaches 

for future research, i.e. international comparative and longitudinal studies, based on 

small samples of firms. The following chapter also explores some of the issues 

regarding the measurement of IC disclosure. 

The next chapter presents and discusses the influence of market factors on IC disclosure 

practice.  It also provides justifications for exploring corporate governance and market 

factors in separate regression models. Regression analysis, combining corporate 

governance factors, company characteristics and market factors, is also conducted. 


