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Abstract: Disclosure theory argues that better information quality reduces audit risk, by decreasing
information asymmetry in the market and consequently, information risk for firms. Extant literature
on voluntary disclosure analyzes the relationships between Corporate Social Responsibility (CSR) and
audit risk, finding that auditors charge lower fees and issue less going concern opinions to firms with
good CSR performance. In this study, we test the relationship between intellectual capital disclosure
(ICD) and audit risk and we assess the effect of ICD and audit risk on audit fees. To do so, we use
data from the ESG Asset4 database (Thomson Reuters Datastream) on 166 UK and 27 Italian listed
firms that issue stand-alone social and intellectual capital statements. The audit risk is measured
from both a qualitative and a quantitative perspective. Panel data analysis on 2004–2011 years has
been used to test our research hypotheses. Empirical findings from a sample of UK and Italian listed
companies show that auditors estimate a lower qualitative risk, albeit a higher quantitative one,
for those companies reporting higher ICD scores, compared to those ones with lower disclosure scores
on the intellectual capital. Furthermore, we find that reputation risk contributes to the relationship
between ICD and audit risk.
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1. Introduction

Disclosing intellectual capital information may produce both beneficial and dysfunctional
effects [1–3]. In fact, although a comprehensive theory of voluntary disclosure does not exist so
far, companies find different economic and managerial incentives in disclosing more than mandatory
information, especially with reference to intellectual capital information. As Ellie and Jacobson put
forward, these benefits should be balanced against some costs, such as the loss of competitive advantage
for giving away company’s secrets, the provision costs for collecting, organizing and disclosing
information and the exposure to manipulation of disclosed information, which eventually could turn
out into litigation costs [3,4]. According to Guthrie and colleagues’ literature review [5], auditing has
received little attention within the field of intellectual capital accounting studies since the beginning of
the 21st Century. Extant literature on voluntary disclosure and their effect on audit variables is mainly
focused on the financial voluntary disclosure and audit risk [6] with some recent exceptions related to
the link between CSR disclosure and audit risk [7]. Following Ball and others [6], voluntary disclosure
and audited financial reporting are complements, not substitutes, in that the truthfulness of financial
auditable information reduces the risk that non-auditable forward-looking voluntary disclosure is not
reliable [8]. Disclosure theory argues that better information quality reduces audit risk by decreasing
information asymmetry in the market and consequently, information risk for firms [9]. These findings
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carried some authors to investigate the association between firms’ reputation risk and audit risk.
Even if several academics examine the determinants of the audit risk, there is little empirical evidence
on the effects of the audit risk due to the ICD. Moreover, extant literature on voluntary disclosure and
audit fees has not achieved consensus on the relationship between ICD and the amount of fees charged
to the audited company. In particular, prior studies did not provide empirical evidence of the effect of
ICD on audit fees.

In order to cover this gap in previous literature, this paper aims at investigating the relationship
between ICD on both audit risk and audit fees. In doing so, we assessed the extent to which 164 UK
and 27 Italian listed companies disclosed intellectual capital information on a stand-alone social
or intellectual capital statement over the period 2004–2011. Then we ran panel data regressions to
investigate the effect of ICD on both different components of audit risk and the amount of audit fees
charged by auditors to their clients. We then pooled data by country and addressed further comments
on the main models.

Following Bozzolan and others, we chose the UK and Italian listed companies to highlight
differences in ICD in different national settings [10]. The UK is a common law country, while Italy is
based on civil law. Furthermore, the Italian FTSE is relatively smaller than the London Stock Exchange
(LSE) and with a lower presence of institutional investors compared to UK. Moreover, LSE and UK
regulators place more emphasis, compared to Italy, on the kind and amount of information that
companies should disclose [10].

Empirical findings aim at contributing to research in several ways. First of all, from a theoretical
perspective, our findings enrich the non-financial voluntary disclosure field, in that this study is
a first attempt to understand the role of ICD on the assessment of audit risk and audit fees charged to
audited companies. Indeed, this study seeks to explore and point out whether the effort in disclosing
intellectual capital information has a balancing effect on the fees that the client firm has to pay to
the auditor. From a methodological perspective, we also advance some knowledge on audit risk
measurement; in fact, we aimed at understanding whether audit risk can be conceived as a mix of
both qualitative and quantitative features. In doing so, we hope to shed some light on the possible
explanation of the mixed results achieved by prior studies on the link between audit risk and audit
fees [7,11]. Finally, we contribute to the international literature on ICD by comparing the effect of ICD
on audit risk and audit fees in both common law and civil law countries. Implications for practitioners
are involved too. The awareness of the relevance of the ICD and the non-financial disclosure, at large,
could be helpful for audit companies as well as their clients [12]. Auditor companies could benefit
from the combined use of both mandatory and voluntary disclosure to assess their client’s risk and
better quote their audit remuneration [6].

The remainder of this paper is organized as follows: Section 2 provides an analytical literature
review; Sections 3 and 4 define research design, sample and empirical models; Section 5 sets out
empirical results; Section 6 proposes a final discussion; Section 7 addresses conclusions and suggests
future research avenues.

2. Literature Review

2.1. Disclosure Theory and Non-Financial Voluntary Disclosures

Voluntary disclosures are “disclosures in excess of requirements” ([13], p. 555). They are not
substitute but complementary to audited financial information disclosed by firms, since they contribute
to the decrease in information asymmetry between managers and investors [6,14]. Therefore as stated
by Beattie and Smith and according to the disclosure theory, companies have incentives to provide
voluntary disclosures if their benefits offset their costs [3]. Voluntary disclosures can be both financial
and non-financial information delivered through the annual report and other corporate channels.
Earnings estimate is an example of voluntary financial information, while social and environmental
disclosures are voluntary non-financial information. Although the literature on the voluntary financial
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information is quite abundant, recent research is focusing on the effect of disclosing non-financial
information, since no clear consensus has been achieved so far. As a matter of fact, on the one
hand, CSR is found to decrease the cost of capital for those firms disclosing stand-alone reports on
social activities [11], whereas on the other, Cho and Patten reports that environmental reporting is
not positively related to enhance environmental performance, i.e., firms disclosing environmental
information are not necessarily improving their environmental footprint [15].

Despite these controversial findings, some years ago some professional associations agreed that an
increase of this kind of information should foster long-lasting value for the company. AIMR argued that
this kind of disclosure could represent a good mean to communicate firm’s progress and evolutionary
paths to stakeholders [16]. To confirm this trend, some scholars underlined that even financial analysts
perceive the relevance of non-financial information [17,18].

Based on these preliminary considerations, we aim to better understand the role of a specific area
of non-financial voluntary disclosure, the intellectual capital disclosure.

2.2. Intellectual Capital Disclosure

Intellectual capital is the dynamic set of knowledge, capabilities, networks, operation processes,
individual and organizational relations that contribute to creating a company’s long-lasting value.
During the last two decades scholars achieved a consensus on the main intellectual capital components,
namely human capital, structural capital and relational capital [19]. An effective reporting of such
critical success factors is aimed at satisfying a twofold need. On the one hand, ICD fulfils accountability
needs [20], on the other it enables decision-making activity [9,10,21]. The motivation to focus on ICD
rather than other types of non-financial reporting is grounded on the diffusion of such a voluntary
disclosure. The literature on ICD, indeed, is abundant and investigates determinants and consequences
of ICD in a wide range of countries, such as Canada [22], Australia [23], Italy [10], Ireland [24],
Netherlands, France and Germany [25], Spain [26], China [27], Bangladesh [28], Sri Lanka [29],
South Africa [30], Hong Kong [31], Romania [32] and many others. Although a thorough analysis of
the positive and negative determinants and/or consequences of ICD is beyond the aims of this study,
it is worth noting the patterns emerging from the literature, which are related to the disclosure theory.
First, Brüggen and colleagues found no support to the disclosure theory assumption according to
which firms disclose intellectual capital information to reduce the information asymmetry between
managers and investors [33]. Nevertheless, some studies found that the value relevance of ICD does
exist, although it is country specific. In fact, Vafaei and colleagues pointed out that British and Hong
Kong listed companies benefited from disclosing information on their intellectual capital in terms
of increased share price [34]. In Australia and Singapore instead, the ICD does not affect both the
earnings per share and the value of the net assets. Second, ICD has a positive effect on the cost of equity
capital. Mangena and his colleagues, indeed, found that the ICD is more negatively related to the cost
of equity capital, compared to other voluntary financial disclosure in the UK [33]. Moreover, the same
study reported a difference in the cost of capital between high and low ICD companies, which is even
higher in capital-intensive sectors compared to other sectors [34,35].

Positive effects of ICD should be balanced against dysfunctional effects. Some scholars indeed
warn that ICD can also have detrimental effects [36]. According to this perspective, ICD may
influence managers’ perception about the future, although it does not settle the future [37].
Furthermore, the American Institute of Certified Public Accountants argued that ICD may lead to
competitive disadvantage because the firm is “giving away company’s secrets” [38]. Moreover, results
on a sample of UK CFOs identified information collection costs and litigation costs arising from ICD
as further drawbacks to the disclosure of intellectual capital information [3].

2.3. Audit Risk

Dusenbury and his colleagues define audit risk as the likelihood that auditors fail to detect
a material misstatement and thus, issue an unqualified opinion instead of a modified opinion [39].
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SAS No. 39 and 47 [40] provides the auditors with the guide to assess the audit risk and define the
audit risk model, identifying the key determinants of the audit risk, which are inherent risk, control risk
and detection risk. Inherent risk is the likelihood that an account balance or class of transactions
contains a material misstatement without considering the internal accounting controls; whereas control
risk is the probability that a material misstatement will not be detected by the internal controls of
a firm; and finally, detection risk is the likelihood that a material misstatement will not be caught by
the auditor’s procedures. The audit risk model may be expressed as follows:

audit risk = inherent risk × control risk × detection risk (1)

or as follows:

detection risk = acceptable audit risk ÷ (inherent risk × control risk) (2)

According to the audit risk model, auditors need to set materiality and assess acceptable audit
risk, inherent risk and control risk, whereas the detection risk is defined by solving the Equation (2).

Previous literature about the audit risk highlights the difficulties to assess it and to test the
dependencies among components of risk [39,41–43]. Furthermore, corporate failures which have
occurred since 2002, revealed the need to revise the audit risk model and the weakness of the
methodology that auditors use to evaluate audit risk [44].

Despite these considerations, Shibano attempted to assess the overall audit risk and its components,
by taking advantage from the game theory and the strategic-testing theory [45], whereas Strawser
and Matarneh achieved similar results by means of a survey submitted to auditors [46,47].
Furthermore, previous literature attempts to identify the practical key determinants of the audit
risk, like the client’ business risk [48,49], the clients’ internal corporate governance features [50,51],
the litigation risk [52], book-tax differences [53] and the client financial condition [52]. Within this
framework, some scholars identified proxies for each component of the audit risk; as for inherent risk,
it seems to be associated to the nature of client’s business, size, complexity, leverage and to significant
accruals such as receivables and inventory [54–56]. Moreover, control risk has been found to be
determined by the management’s attitude toward internal controls, corporate governance quality and
the audit committee quality expressed in terms of audit committee independence and audit committee
financial experiences [57]. Both inherent risk and control risk have been found to be closely linked
to audit adjustments [58]. Literature about the construction of the detection risk seems to be scantily
addressed, even if the auditing standards suggest that detection risk may be especially associated to
external auditor tenure [40].

2.4. Audit Fees

Prior literature concerning the audit fees indicates that in a competitive audit market, the audit fees
may be considered as a proxy of the auditor’s effort [7,59–61]. Wider literature concerning audit fees
examines the relationship between audit risk and auditor effort, finding mixed results. Few scholars
found no evidence about the relationship between audit plan and audit risk [55,62], whereas most
scholars demonstrated the relationships between the level of audit fees and audit risk [60,63].

Hogan and Wilkins found an increase of audit fees for firms that have substantial internal control
problems. This evidence also suggests that firms with internal control deficiencies have high levels
of inherent risk and information risk and thus, these risks are positively related to the audit fees [64].
Houston et al. found that in the presence of errors, the audit risk model is linked to the audit effort
during the engagement, whereas in the presence of irregularities, there is no such relationship [65].
Hay et al., through a meta-analysis, found that audit fees of a firm are determined by client size,
client risk and client complexity [60]. Jiang and Son demonstrated that audit fees are especially linked
to the control risk [63].
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2.5. The Relationship Between Intellectual Capital Disclosure, Audit Risk and Audit Fees

Disclosure theories applied to intellectual capital pointed out that ICD should reduce information
asymmetry and thus information risk [1,2]. Despite information risk has been found to predict audit
risk [64], to our best knowledge of the literature on ICD and audit risk, the relationship between these
two concepts has not been investigated yet. According to Guthrie and colleagues’ literature review [5],
auditing has received little attention within the field of intellectual capital accounting studies since the
beginning of the 21st Century. Previous studies indeed, are mainly focused on the financial voluntary
disclosure and audit risk [6] with some recent exceptions related to the link between CRS disclosure
and audit risk [7]. Following Ball and others [6], voluntary disclosure and audited financial reporting
can be conceived as complements, not substitutes, in that the truthfulness of financial auditable
information reduces the risk that non-auditable forward-looking voluntary disclosure is not reliable [8].
Similarly, PCAOB suggests to auditors some measures in order to facilitate the use of non-financial
disclosure to avoid fraud [66]. In this framework, Krishnan et al. argued that the choice of managers
to disclose voluntary information is associated with the audit risk, since through that way, auditors
could have more basis for their evaluation about the overall level of their clients’ business risk and
found a positive association between audit fees (which is considered as a proxy of audit risk) and some
features of management’s earnings forecasts such as likelihood, bias, error and frequency [67].

Furthermore, Chen et al. found that auditors use the CSR disclosure in assessing the client’s
audit risk; firms with a better CSR performance faced lower audit fees and their propensity to issue
a modified audit opinion [7]. On a similar vein, Zhanxia et al. analyze the relationship between the
ICD and audit results of public accounting firms, concluding that human capital and customer capital
are key assets for the audit firms [68].

With regard to ICD and audit fees, extant literature has not achieved consensus on the relationship
between ICD and the amount of fees charged to the audited company. Previous studies did not provide
evidence of the effect of ICD on audit fees. Beattie and Smith indeed, conducted a survey to assess
the importance that CFOs assign to ICD incentives and disincentives [3]. They factor analyzed the
answers from 93 UK CFOs and found that ICD “reduces costs of obtaining auditors opinion in relation
to consistency with financial statements” ([3], p. 484). On the one hand, the increase in effort that audit
firms have to produce in order to check for more disclosed information should have a direct effect on
the amount of audit fees [7,11] On the other, the disclosure of high quality voluntary information is
a proxy for high transparency and credibility by the audited company [6], thus the auditors can exploit
the voluntary information to double check the reliability of mandatory information [3].

3. Hypotheses and Research Questions

As mentioned in Section 2, non-financial disclosure is increasingly relevant for auditors and
accountants for their decision-making processes [69]. We argue that higher levels of ICD should
reduce the level of the audit risk, as auditors have more information as basis for their evaluations,
due to the firms’ propensity to be more transparent [7,70]. Thus, voluntary disclosure reduces
audit risk, whether the company’s credibility on financial information achieve satisfactory levels.
Auditing standards, practitioners and scholars recently emphasized the relevance of examining also
non-financial disclosure in order to evaluate audit risk [67].

From a methodological standpoint, audit risk is measured from a qualitative and quantitative
point of view. Qualitative features are related to the corporate governance system that is in place
within the firm and the quality of the internal control system. Other factors affecting the audit
risk—quantitative ones—refer to the size of the company, usually measured by total revenues,
total assets or total shareholders’ equity [43]. Literature about this topic is limited and there is a call
for more research to explore how different types of non-financial and voluntary information can play
a role in the evaluation of the audit risk [67], therefore we formulate the following research hypotheses:
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Hp1a: Auditors report a lower level of qualitative audit risk for those firms reporting
more ICD.
Hp1b: Auditors report a lower level of quantitative audit risk for those firms reporting
more ICD.

According to some literature streams and previous Hps, we follow that part of literature which
argues that audit fees can be considered as a proxy of the auditors’ effort and consequently as a proxy
of the audit risk [60,64,65]. Scholars agree that higher audit risk is associated with greater audit effort
and therefore higher audit fees. Furthermore, according to Hp1c, we argue that higher levels of ICD
should reduce the level of the audit risk and thus, the audit fees. As a matter of fact, auditors’ should
be confident about audited firms, as they seem to be more transparent than firms with low quantity of
ICD [7]. According to these considerations, we formulate the following research hypothesis:

Hp1c: Auditors charge lower audit fees to those firms reporting more ICD than those firms
reporting lower ICD.

Literature about reputation is quite wide and several scholars attempted to put forward a definition.
Fombrun defined reputation as the intangible outcome of shared socially impressions of a firm that
should bring about tangible benefits within a firm and among stakeholders [71]. Following Scandizzo,
reputation may be measured through either CDS (Credit Default Score) disclosed by Moody’s or
analysts’ consensus on earning per share estimates on fiscal year t, and t-1 [72]. However, the literature
about the reputation risk and its effects on the audit risk is not very well developed. Therefore, we assume
that auditors can ground also their evaluation of the audit risk on the external perception about the
firm reputation.

According to these considerations, we argue that a low level of reputation risk should bring about
a reduction of the two components of the audit risk. Based on this framework, we formulate the
following research hypothesis:

Hp2a: Firms showing a lower reputation risk will also have a lower qualitative audit risk.
Hp2b: Firms showing a lower reputation risk will also have a lower quantitative audit risk.

According to the above mentioned literature streams, most scholars demonstrated that the audit
fees could be considered as a proxy for the audit risk [60,64,65], whereas other scholars did not [55,62].
Based on the assumption that audit risk can be split into qualitative and quantitative factors, we expect
audit fees to be affected differently by different components of the audit risk. We formulate the
following research hypothesis in order to contribute to this research field:

Hp3a: Qualitative audit risk negatively directly affects audit fees.
Hp3b: Quantitative audit risk positively directly affects audit fees.

According to the Research hypotheses (Figure 1), we formulate the following research question:
RQ: Are auditors affected by the presence of the ICD in their assessment and quotation of the

audit risk?
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4. Sample and Methodology

4.1. Sample Definition and Data Collection

In order to answer the research question and to test the research hypothesis we selected all
the UK and Italian industrial listed firms from ESG Asset4 database (Thomson Reuters Datastream).
We included both a civil law (Italy) and a common law country (UK) in our dataset, since previous
studies found that there was an impact of the legal system on accounting practice [73,74]. In particular,
we were interested in understanding the different impact of ICD and ICD components on the quality
of the audit procedure. We excluded financial institutions, as they have particular features and they
need to be dealt with separately. We identified 166 UK listed firms and 27 Italian listed ones that issue
stand-alone, social and intellectual capital statements.

For each company, we collected the name of the auditor firm for our sample time period,
which ranges between 2004 and 2011 and we decided to exclude 2 UK firms audited by non-big
4 audit firms to guarantee homogeneity of the sample. We ended up with a list of 191 industrial firms
audited by big-4 firms in our sample time period.

For each company we collected data from ESG Asset4 referred to the following research variables:
audit risk, audit fees, reputation risk, accruals and ICD.

To measure audit risk we followed professional and academic recommendations, as mentioned
in Section 2.3 [56], and we split this research variable into two features according to results from the
factor analysis (Appendix A): qualitative audit risk and quantitative audit risk.

The qualitative audit risk is related to: (a) the quality of the audit committee and top management;
(b) the robustness of the overall internal control system; and (c) the effectiveness of the corporate
governance. This governance is built by summing up the standardized values of the following indicators
taken from ESG Asset 4 (each indicator can take a value from 1 to 100): (1) board functions audit
committee independence; (2) board functions audit committee management independence; (3) board
structure experienced board; (4) board structure independence board members; and (5) corporate
governance score. When qualitative audit risk increases, the audit risk will decrease. As a matter of
fact, high qualitative audit risk mirrors sound corporate governance and strong internal control.

The quantitative audit risk is related to the size of the client and the litigation expenses and it
is built by summing the log-values of the following indicators taken from ESG Asset 4: (1) net sales
or revenues; (2) total asset; (3) total shareholder’s equity; and (4) litigation expenses. Audit risk will
increase when quantitative audit risk increases.

According to the literature, the reputation risk is measured by the analyst stock recommendations.
A value of between 1 and 1.49 is associated to “Strong Buy”; a value between 1.5 and 2.49 it is
associated to “Buy”; a value between 2.5 and 3.49 is associated to “Hold”; a value between 3.5 and
4.49 is associated to “Underperform”; a value between 4.5 and 5 is associated to “Sell”. A higher value
issued by analysts indicates a higher Reputation Risk [75].

To measure the level of ICD we first reviewed the literature on ICD [10] and identified 20 items,
which refer to the three components—relational capital, human capital and structural capital—of
intellectual capital. Data on the 20 items was gathered from Thomson Reuters Datastream which
provides either the item value on a 0–100 scale or available/not available information. We, then,
developed dummy variables, assigning a value of 0 where the disclosure was not available or 1 for
the items being disclosed. By adding the dummy variables related to the items of intellectual capital
we identified the measure of ICD components and the overall ICD measure. For each component,
the items included are shown in Table 1.

Furthermore, we built a control variable to test the firm’s complexity, using the sum of the
log-values of inventories and receivables, that we called accruals. Auditor’s opinion is not included in
the econometric model as an explanatory variable, since auditing standards states that audit risk and
audit opinion should not be related.
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Table 1. Items Included in ICD Variables.

Research Variable Relational Capital
(RC Disclosure)

Human Capital
(HC Disclosure)

Structural Capital
(SC Disclosure)

Items in the
research variable

1. Brand value 1. Average age 1. Cost of innovations
2. Customer satisfaction 2. Average training hours 2. Lost time for injury rate
3. Customer satisfaction transparency 3. Employee satisfaction 3. Total employee injury rate
4. Consumer complaints 4. Employee productivity 4. Total accidents

5. Shareholder loyalty 5. Internal promotion 5. Six Sigma and Quality
Management Systems

6. Management training
7. Turnover of employees
8. Training cost total
9. Training hours total
10. Women managers

4.2. Empirical Models

The first step of our empirical analysis was to perform a factor analysis (Appendix A) in order to
build qualitative audit risk, quantitative audit risk and accruals items [76]. All statistical analyses were
performed using STATA 11. Before performing factor analysis, we standardized each component of the
qualitative audit risk and we created the logarithm of each component of the quantitative audit risk
and the accruals [77]. As shown in Appendix A, the reliability results of this analysis is satisfactory for
each item, so we proceeded to sum every component in order to create the three mentioned research
variables. Table 2 shows some descriptive statistics of our research variables; in Table 3 correlation
matrix and VIF to check for the presence of multicollinearity are reported. Low values of VIF index
and correlation matrix entries allow us to reject the hypothesis of presence of multicollinearity [78].

Table 2. Descriptive Statistics of the Research Variables.

Variable Min Max Mean Standard Deviation Obs.

ICD 0.000 18.000 7.621 2.921 1528
RC disclosure 0.000 5.000 2.086 0.871 1528
SC disclosure 0.000 5.000 2.008 0.802 1528
HC disclosure 0.000 10.000 3.527 1.732 1528

Qualitative Audit Risk 9.000 358.000 278.398 38.386 1431
Quantitative Audit Risk 9.227 57.003 27.697 7.132 1528

Accruals 0.000 67,692,128.000 2,040,207.000 5,747,811.000 1457
Reputation Risk 1.000 4.000 2.432 0.603 1528

Audit fees 24.000 13,913,000.000 17,499.280 380,048.000 1472

T-test for accruals = 12.845, p-value = 0.000.

Table 3. Correlation Matrix and VIF.

VIF RC
Disclosure

HC
Disclosure

SC
Disclosure ICD Audit

Fees QLAR Accruals QNAR Reputation
Risk

RC disclosure 1.000
HC disclosure 0.522 ** 1.000
SC disclosure 0.577 ** 0.629 ** 1.000

ICD 1.38 1.000
Audit fees 0.078 ** 0.146 ** 0.071 ** 0.130 ** 1.000

QLAR * 1.31 0.537 ** 0.413 ** 0.562 ** 0.560 ** 0.069 ** 1.000
Accruals 1.03 0.086 ** 0.209 ** 0.130 ** 0.188 ** 0.144 ** 0.053 * 1.000
QNAR ** 1.12 0.186 ** 0.320 ** 0.244 ** 0.318 ** 0.411 ** 0.123 ** 0.108 ** 1.000

Reputation
Risk 1.07 0.196 ** 0.132 ** 0.203 ** 0.192 ** −0.085 ** 0.444 0.051 −0.085 ** 1.00

Mean VIF 1.18

Results are significant at the * 0.1; ** 0.05 and *** 0.01 level; QLAR * = Qualitative Audit Risk;
QNAR ** = Quantitative Audit Risk.
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In order to test our research hypotheses, we used a set of either OLS or GLS equations. The linear
model, based on panel data analysis, is drawn as follows:

Yit = β0 + β1[X1it] + β2[X2it] + . . . + βn[Xnit] + εit (3)

where i = 1, . . . , N identifies each firm in the panel data and t = 1, . . . , N refers to the sample time period.
Model 1 (Equation (4)) refers to Hp1a and Hp2a testing for the effect of ICD and reputation Risk

on qualitative audit risk.

QLARit = β0 + β1ICD + β2ReputationRisk + β3Accruals + ε (4)

Model 2 (Equation (5)) refers to Hp1b and Hp2b testing for the effect of ICD and reputation risk
on quantitative audit risk.

QNARit = β0 + β1ICD + β2ReputationRisk + β3Accruals + ε (5)

Model 3 (Equation (6)) refers to Hp1c, Hp3a and Hp3b testing for the effect of ICD and reputation
risk on qualitative audit risk.

AuditFeesit = β0 + β1ICD + β2ReputationRisk + β3QNAR+
β4QLAR + β5Accruals + ε

(6)

Each of the three synthetic econometric models has been run replacing the overall measure of
ICD with relational, structural and human ICD also (extended models). Hausman test statistics for
each panel data regression enabled us to rely on either the fixed-effects or the random-effects results.
In order to avoid computational issues, before running the panel data analysis, ICD, audit risk and
reputation risk variables have been normalized, while we computed the natural log of audit fees and
accruals [79].

According to the literature, we performed the following tests to verify the robustness of
each model: Modified Wald test for groupwise heteroskedasticity in fixed effect regression model;
Breusch-Pagan test of independence; Skewness/Kurtosis tests for normality; and Wooldridge test
for autocorrelation in panel data. Test results for each model and for panel regression are shown in
Appendix B. As a result of testing (Appendix B, modified Wald test for groupwise heteroskedasticity in
fixed effect regression model), we found evidence of both heteroscedasticity and serial correlations and
thus we used robust coefficients to assure the validity of panel data results (see also Tables 4 and 5).

Table 4. Robust Coefficients of Panel Data Regressions (Italian and UK Firms).

Model 1
(y = Qualitative Audit Risk)

Robust Coefficients

Model 2
(y = Quantitative Audit Risk)

Robust Coefficients

Model 3
(y = Audit Fees)

Robust Coefficients

Synthetic Extended Synthetic Extended Synthetic Extended

ICD 3.955 ***
(0.206)

1.660 ***
(0.208)

0.082
(0.043)

HC disclosure 0.786 ***
(0.194)

0.658 **
(0.262)

0.004
(0.038)

SC disclosure 1.931 ***
(0.181)

0.379
(0.247)

0.041
(0.031)

RC disclosure 2.832 ***
(0.219)

1.025 ***
(0.292)

0.072
(0.044)

Reputation risk 0.676 ***
(0.101)

0.831 ***
(0.092)

−0.343 ***
(0.125)

−0.360 ***
(0.125)

Accruals 0.239
(0.300)

0.064
(0.142)

0.364 **
(0.184)

0.376 **
(0.183)

0.433 ***
(0.037)

0.434 ***
(0.037)
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Table 4. Cont.

Model 1
(y = Qualitative Audit Risk)

Robust Coefficients

Model 2
(y = Quantitative Audit Risk)

Robust Coefficients

Model 3
(y = Audit Fees)

Robust Coefficients

Synthetic Extended Synthetic Extended Synthetic Extended

Qualitative
Audit Risk

−0.017 ***
(0.005)

−0.019 ***
(0.005)

Quantitative
Audit Risk

0.009 ***
(0.003)

0.009 ***
(0.003)

Constant −4.800 ***
(2.307)

−2.809 ***
(1.8823)

22.862 ***
(2.432)

22.680 ***
(2.422)

1.721 ***
(0.260)

1.718 ***
(0.259)

R2 (overall) 0.271 0.408 0.114 0.100 0.023 0.022

F (Wald-Chi2) 150.930 *** 1142.730 *** (78.230) *** (82.790) *** 41.640 *** 28.160 ***

SE of regression 3.072 3.527 4.662 4.672 0.461 0.461

Rho 0.414 0.643 0.386 0.383 0.470 0.471

Hausman test
(p-value) FE 0.000 RE 0.000 RE 0.051 RE 0.080 FE 0.000

Obs. 1267 1457 1371 1103

Groups 189 190 189 179

Robust coefficients are significant at the * 0.1, ** 0.05 and *** 0.01 level; Standard errors are in brackets.

Table 5. Results from the Pooled Panel Data Regressions.

Panel A: Italian Firms

Model 1
(y = Qualitative Audit Risk)

Robust Coefficients

Model 2
(y = Quantitative Audit Risk)

Robust Coefficients

Model 3
(y = Audit Fees)

Robust Coefficients

ICD 3.634 ***
(0.216) 1.219 *** 0.285 **

(0.118)

Reputation risk 0.479 **
(0.217)

−0.263
(0.350)

Accruals −0.075
(0.425)

−0.453
(0.622)

0.651 ***
(0.199)

Qualitative Audit Risk −0.072 ***
(0.022)

Quantitative Audit Risk 0.025 **
(0.012)

Constant −6.713
(6.178)

39.492 ***
(8.980)

−2.772
(2.954)

R2 (overall) 0.561 0.134 0.173

Wald-Chi2 or F 336.120 *** 8.140 * 27.890 ***

SE of regression
(Sigma e) 3.112 5.781 0.754

Rho 0.485 0.593 0.652

Hausman test
(p-value) RE RE RE

Obs. 210 195 137

Groups 27 27 24
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Table 5. Cont.

Panel B: UK Firms

Model 1
(y = Qualitative Audit Risk)

Robust Coefficients

Model 2
(y = Quantitative Audit Risk)

Robust Coefficients

Model 3
(y = Audit Fees)

Robust Coefficients

ICD 5.211 ***
(0.200)

1.432 ***
(0.249)

0.058
(0.036)

Reputation risk 0.915 ***
(0.100)

−0.273 **
(0.128)

Accruals 0.307 **
(0.145)

0.139
(0.191)

0.032
(0.028)

Qualitative Audit Risk −0.002
(0.004)

Quantitative Audit Risk

Constant 0.010 ***
(0.0032789)

R2 (overall)
−4.727 **

(1.886)
25.017 ***
(2.4882)

6.868 ***
(0.374)

Wald-Chi2 or F 0.478 0.049 0.163

SE of regression
(Sigma e) 848.690 *** 37.600 *** 17.220 **

Rho 3.5920.441 4.3700.306 03.5310.391

Hausman test
(p-value) RE RE RE

Obs. 1247 1176 1148

Groups 163 162 158

Robust coefficients are significant at the * 0.1, ** 0.05 and *** 0.01 level; Standard errors are in brackets.

5. Empirical Results

5.1. Effect of Intellectual Capital Disclosure on Qualitative Audit Risk

Empirical findings from the companies included in this sample show that the disclosure of
intellectual capital and the company’s reputation positively impact on the qualitative audit risk
(Table 4; synthetic model 1). These results give support to Hp1a, stating that auditors report a lower
level of qualitative audit risk for those firms reporting more ICD. As a matter of fact, the higher the
level of voluntary disclosure in terms of ICD the company provides the better the qualitative features
of audit risk and ultimately, the lower the risk. Surprisingly, reputation risk is positively related to
the qualitative features of audit risk, therefore results don’t support our Hp2a, which was aimed at
testing whether firms showing a lower reputation risk will also have a lower qualitative audit risk.
The explanatory power of the fixed-effects model is considerable (R2 = 27.09%).

By splitting the overall ICD measure into its three components—human capital, structural capital
and relation capital—we found that they positively impact on the qualitative side of the audit risk
(Table 4; extended model 1), supporting in this way the Hp1a. By analyzing beta coefficients of each
independent variable, it seems that disclosure about relation capital has the highest impact on our
dependent variable. Still the explanatory power of the GLS model is high (R2 = 40.84%).

5.2. Effect of Intellectual Capital Disclosure on Quantitative Audit Risk

The analysis of the relationship between the amount of ICD, reputation risk and the quantitative
feature of audit risk produces a positive and strong effect of ICD on quantitative audit risk (Table 4;
synthetic model 2). This means that the higher the level of ICD, the riskier the company from the
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auditor’s perspective. Therefore, empirical findings don’t allow us to support our Hp1b, stating that
auditors reported a lower level of quantitative audit risk for those firms reporting more ICD.
Regarding the research hypothesis Hp2b—firms showing a lower reputation risk will also have
a lower quantitative audit risk—the beta coefficient of the reputation risk is negative and statistically
significant, which results in the lack of empirical support to our Hp2b too.

By splitting the disclosure of intellectual capital into its three components, we found that relational
and human capital disclosures only seem to have a positive, strong and significant impact on the
quantitative part of the audit risk (Table 4; extended model 2), whereas the other intellectual capital
component—structural capital—does not achieve an acceptable level of statistical significance, even if
the R2 of this random-effects model is quite low. Furthermore, as in the previous synthetic model,
reputation risk has a strong and negative effect on the quantitative audit risk, which is against
our Hp2b.

5.3. Effects of Intellectual Capital Disclosure on Audit Fees

Evidence from the fixed-effects model testing the relationship between the disclosure of
intellectual capital, audit risk and audit fees (Table 4, model 3) shows a low level of “goodness-of-fit”
of the model, enabling us to put forward only preliminary arguments on the tested relationships.
As for the relationship between audit risk and audit fees, results pointed out that there is a significant,
although very small in magnitude, positive effect of the quantitative audit risk on the amount of audit
fees, meaning that higher levels of audit risk are associated with higher fees charged to the audited
company by the auditor, as predicted by our Hp3b, stating that quantitative audit risk positively directly
affects audit fees. Nevertheless, the qualitative audit risk is negatively related to audit fees, meaning that
higher levels of qualitative audit risk—which address lower levels of audit risk (see Section 4.1)—reduce
the amount of audit fees charged to audited companies, as theoretically argued by Hp3a (qualitative
audit risk negatively directly affects audit fees). A similar effect occurs when testing for the relationship
between the disclosure of intellectual capital and audit fees (Hp1c—auditors charge lower audit fees
to those firms reporting more ICD than those firms with lower ICD). The effect of ICD on audit fees
is not significant. When testing for the extended fixed-effects model 3 (Table 4), which includes the
components of ICD, the low level of statistical significance of the beta coefficients related to both
human capital and relational capital components does not enable us to generalize results.

5.4. Further Findings: Sub-Sample Analysis

In order to assess the extent of country differences in our sample, we performed a pooled panel
data analysis on models 3, 4 and 5 (in their synthetic version only; Table 5). In both sub-samples,
model 1—testing the relationship between ICD, reputation risk and qualitative audit risk—achieved
a very high level of goodness-of-fit and the signs of the beta coefficients of the main predictors are
positive and significant in all cases. ICD disclosure and reputation risk showed a larger effect on the
qualitative component of audit risk in the UK sample, compared to the Italian one.

The explanatory power of model 2 (Table 5)—testing the relationship between ICD, reputation risk
and quantitative audit risk—is quite low in both countries. However, the highest effect on the
quantitative component of audit risk is related to the ICD of UK companies. Reputation risk is
positively related to the quantitative component of audit risk for both UK and Italian companies
although in the Italian sub-samples results don’t achieve a satisfactory level of significance.

The model testing the relationship between ICD, reputation risk, audit risk components and audit
fees—model 3 (Table 5)—showed a barely acceptable level of goodness-of-fit in the two countries.
The model related to UK companies does not achieve a good level of statistical significance of
predictors, apart from the quantitative component of audit risk, showing a marginal positive effect
on audit fees. The Italian sub-sample shows a positive and significant effect of ICD, quantitative
audit risk and accruals on audit fees, while qualitative audit risk is negatively related to audit
fees. Thus, country analysis addressed evidence that the UK sample showed a more theory-driven
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pattern, in that quantitative audit risk could be assumed as proxy for audit fees. Evidence from the
Italian sample instead, adds more knowledge to the extant theory since an increase in the qualitative
component of audit risk reduce audit fees charged to audited companies.

6. Discussion

Empirical findings from the panel data analysis enabled us to put forward some preliminary
arguments about the relationship between the disclosure of intellectual capital, the level of audit
risk and the audit fees. First of all, results from the overall Italian and UK sample confirmed our
main research question, i.e., ICD affects the audit risk and audit fees. Following this approach,
ICD complements mandatory financial disclosure as well as voluntary financial disclosure [6].
This result contributes to the development of the disclosure theory with regard to the voluntary
disclosure and their effect on audit risk. Previous studies indeed, did not find support to the signaling
effect of ICD [33]. This study, instead, provides empirical evidence of the signaling effectiveness of ICD.
ICD, indeed, aims at disclosing information—which cannot be available to external stakeholders if not
voluntary disclosed—that is relevant for the assessment of the future viability of the company, such as
intellectual capital [80]. Among the three ICD components, relational capital has the highest impact on
audit risk, although it positively affects both the qualitative and the quantitative components of audit
risk. Thus, on the one hand the disclosure of relational capital reduces qualitative audit risk, whereas on
the other, it has a detrimental effect on the risk to be managed by auditors (that is, the quantitative
side). This balanced effect could be due to the fact that firms with higher levels of relational capital
disclosure are also keen to invest more on relational capital and this positively impacts on net sales [81],
which ultimately increase the burden on the quantitative component of audit risk. Altogether, in order
to shed more light on this topic more research in this field is needed.

Second, results from the study confirmed that reputation risk is a significant determinant of
audit risk [82]. Indeed, auditors will face a lower both qualitative and quantitative audit risk when
their clients show low levels of reputation risk, measured by the analysts’ consensus to buy/sell
company stock.

Third, in line with prior studies, incentives to ICD should be balanced against disincentives,
such as information collection costs [3]. Empirical findings from the overall sample put forward that the
effectiveness of ICD in reducing audit risk does not translate into lower audit fees. Nevertheless, this is
a first attempt to contribute to the mixed results on the effect of audit risk on audit fees [3,7,48].

Fourth, by pooling the dataset we obtained country-specific results. Generally, the effect of ICD
on the qualitative component of audit risk is higher for the UK companies, compared to the Italian
sample, thereby suggesting that disclosing intellectual capital information produces a more beneficial
effect in the UK than in Italy. This could be due to the fact that the UK stock market is more liquid and
sensitive to voluntary information. Moreover, prior studies argue that there is an impact of the legal
system on accounting practice [73,74]. In common law countries, companies deal with capital markets
and numerous investors, without any specific written practice [83]. This produces a high demand for
information from “anonymous” investors at a distance [73]. In civil law countries, there is a high level
of insider [74] and crossover [72] ownership by banks or other organizations. Therefore management
can directly access information [74,84]. We chose to include both common law and civil low settings to
underline the differences between the two contexts. In particular, we were interested in understanding
the different impact of ICD and ICD components on the quality of the audit procedure. As for the
reputation risk, findings on the qualitative side provide a greater effect for the UK sample, compared to
the Italian one. As a matter of fact, in the UK the resonance of some corporate failures focused public
opinion and analysts’ attention towards issues regarding the quality of corporate governance and the
ownership structure [85]. Another country difference applies to the relationship between ICD and audit
fees; in fact, the Italian sub-sample reports a greater positive effect, compared to the UK sub-sample.
Again, this could be due to differences in the two legal systems. In civil law countries, accountants are
used to rely more on written principles/standards, therefore they are allowed to use higher discretion
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in the voluntary disclosure. In such a situation, since auditors cannot refer to a standard framework of
audit risk assessment of voluntary disclosure, they charge the client for the increased effort they have
to commit in auditing disclosure “in excess of requirements”. Moreover, this result is consistent with
previous research on the country-specificity of the ICD value relevance [34].

7. Conclusions

This paper aimed at explaining the relationship between ICD, audit risk and audit fees.
Previous literature on this link, in fact is either lacking or provides mixed results. Empirical findings
from this study contribute to the literature in several ways.

First of all, from a theoretical perspective, our findings contribute to the non-financial voluntary
disclosure field [12] in that this study is the first attempt in understanding the role of ICD on the
assessment of audit risk and audit fees charged to audited companies. From this standpoint this
contribution enriches disclosure theory literature in that ICD can be conveniently used to communicate
transparent and truthful information to external stakeholders, as other non-financial voluntary
disclosures do [7]. As a matter of fact, this study contributes to the literature of value relevance of ICD,
since it has been found that the effort in disclosing intellectual capital information has a balancing
effect on the fees that the client firm has to pay to the auditor [3]. Our analysis has shed some light
on the possible explanation of the mixed results achieved by previous literature on the link between
audit risk and audit fees [7,11]. In fact, quantitative and qualitative components of audit risk should
be investigated separately in order to understand the effect of each component on the amount of audit
fees charged to the client firm. From a methodological perspective, we also advanced the knowledge
on audit risk measurement, in fact, by analyzing the audit risk items we identified two audit risk
components: qualitative and quantitative in nature.

Finally, we contributed to the international literature on ICD by comparing the effects of ICD on
audit risk and audit fees in both common law and civil law countries. Results from this study pointed
out some interesting insights on the different magnitude of the effects, that different variables have on
both audit risk and audit fees in different countries. This assumption could address further research
to investigate the mechanisms that translate the transparency and truthfulness features coming from
ICD in the valuation of audit quality and then onto the amount of audit fees charged to companies
operating in different cultural settings.

From this analysis, some practical and managerial implications may emerge. The awareness of the
relevance of the ICD and the non-financial disclosure at large could be helpful for auditor companies
as well as their clients. Audit firms could benefit from the combined use of both mandatory and
voluntary disclosure to assess their client’s risk and better quote their audit remuneration [6,12].
Companies needing an audit on their financial disclosure can rely more on ICD as a tool to
manage their audit risk and ultimately, the fees they have to pay for financial auditing services.
Furthermore, managing reputation risk becomes a main objective for both the auditor and the client
firms, in order to keep the level of audit risk under control.

This study is not without its limitations. First, the study sample is cross-sectional so our analysis
lacks any focus in terms of industry-specific control variables or comparison between different
industries, such as knowledge-intensive and traditional ones. Also, the number of countries included
in this study is too limited to provide a global overview of the investigated relationships, thus further
analysis with larger datasets should be encouraged. As for control variables, we have controlled
complexity with the amount of accruals only, without taking into account M&As, the number of foreign
subsidiaries and markets served. Also, as for the measurement of ICD we relied on dummy variables
only, without measuring the extent to which the amount of information disclosed is qualitative only or
quantitative too [10].

Further studies could be addressed to extend our investigation on the effects of ICD on audit
risk and audit fees. Further studies could corroborate these preliminary findings by splitting the
audit risk into its qualitative and quantitative components. In particular, it seems to be relevant
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to compare our results with other studies focused on the auditors’ perception of the audit risk,
taking advantage from a survey to audit firms. We are aware, indeed, that the construction of the audit
risk is particularly hard without considering the human features and tenure achieved by each auditor.
Moreover, further research could contribute to the analysis of the ICD value relevance in different
national settings. Finally, it could also be interesting to analyze the effect of the global financial crisis,
when auditors evaluate the voluntary disclosure to better assess the audit quality and charge for it.
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Appendix A

Table A1. Factor analysis of the research variable.

Item Factor Loading Eigen Value % of Variance Cronbach’s Alpha

Qualitative Audit Risk

Board Functions Audit Committee Independence 0.937 3.429 68.585

0.865
Board Functions Audit Committee Management Independence 0.895 9.547

Board Structure Experienced Board 0.628 2.064
Board Structure Independent Board Members 0.740 5.137

Corporate Governance Score 0.899 14.667

Quantitative Audit Risk

Net sales or revenues 0.781 17.720

0.770
Total assets 0.885 2.518 62.957

Total shareholders’equity 0.771 12.480
Litigation expenses 0.729 6.844

Accruals

Total inventories 0.913 1.667 83.337
0.787Total receivables 0.913 16.663

Appendix B

Table B1. Modified Wald Test for Groupwise Heteroskedasticity in Fixed Effect Regression Model.

TEST Model 1
(y = QLAR)

Model 2
(y = QNAR)

Model 3
(y = Audit Fees)

Synthetic Extended Pooled Synthetic Extended Pooled Synthetic Extended Pooled

Chi2 2.8 × 1032 34,923.930 408.74 5.2 × 1032 1.8 × 1032 25.560 2.3 × 1033 2.8 × 1031 25.590
Prob > chi2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Table B2. Breusch-Pagan Test of Independence.

TEST Model 1
(y = QLAR)

Model 2
(y = QNAR)

Model 3
(y = Audit Fees)

Synthetic Extended Pooled Synthetic Extended Pooled Synthetic Extended Pooled

chi2 653.962 2699.187 0.000 226.391 1502.766 80.619 761.327 0.000 788.058
Pr 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Table B3. Skewness/Kurtosis Tests for Normality.

TEST Model 1
(y = QLAR)

Model 2
(y = QNAR)

Model 3
(y = Audit Fees)

Synthetic Extended Pooled Synthetic Extended Pooled Synthetic Extended Pooled

Pr(Skewness) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Pr(Kurtosis) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Prob > chi2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Table B4. Wooldridge Test for Autocorrelation in Panel Data.

TEST Model 1
(y = QLAR)

Model 2
(y = QNAR)

Model 3
(y = Audit Fees)

Synthetic Extended Pooled Synthetic Extended Pooled Synthetic Extended Pooled

F 216.027 176.145 216.027 22.793 22.272 216.027 23.081 22.967 23.070
Prob > F 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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