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ABsTRACT This study focuses on the effects of digitalization on the auditing industry and the impact of
audit partner expertise in digitalization on audit fees. Using data from listed U.S. companies between 2016
and 2021, we document a statistically and economically significant audit fee premium for audit partners
who specialize in digitalization. This premium is separate from the partner’s industry specialization and
is strongest in industries with a high level of digitalization, especially during the first half of the sample
period. Our subsample analysis shows that, while the premium appears to be diminishing in less digitalized
industries, it remains significant in highly digitalized industries. This change may be due to the general
increase in digitalization expertise among audit partners, leading to diminishing returns to specialization
for less digitalized audits.

There is no question that technology is reshaping every element of our lives, with every advancement pushing the
boundaries of what the human race is capable of. This is also true for organisations and how they are audited.

Marc Bena, Partner and Digital Audit Leader, PwC

1. Introduction

Digitalization' has significantly transformed the way firms operate and continues to do so. Firms
have transitioned toward more digitally oriented business models, such as e-commerce, online
marketplaces, and platform-based ecosystems (Hanelt et al., 2021). The digital transformation
has enabled customers to purchase goods or subscribe to services using their mobile devices
while requiring employees to adapt to new jobs and acquire new technological skills. Digital

*Correspondence Address: Arpine Maghakyan, University of Glasgow, Glasgow, UK. Email: arpine.
maghakyan @ glasgow.ac.uk
Paper accepted by Beatriz Garcia Osma.

!“Digitalization,” ‘digital transformation,” and ‘digital orientation’ are used interchangeably in this manuscript. These
terms refer to considerable organizational changes, especially in the business models and conduct catalyzed by digitiza-
tion, digital technologies, or strategic orientation. Digitization entails encoding analog information into digital format or
platforms to make the content more addressable, programmable, communicable, and traceable (Kindermann et al., 2021;
Fotoh & Lorentzon, 2021, and the references cited therein).
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technologies, such as application programming interfaces, artificial intelligence, big data analyt-
ics, and cloud computing provide the necessary infrastructure and capabilities for firms to operate
digitally (McAfee & Brynjolfsson, 2017).

For auditors, digitalization matters for three reasons. First, auditing is a client-specific service
that must be tailored to each client’s characteristics. Audit partners must understand their clients’
business processes and information systems, which are increasingly digitally oriented, and need
to select appropriate auditing tools for digital environments (Brazel & Agoglia, 2007; Christ
et al., 2021; Huang & Vasarhelyi, 2019). Second, audit firms strive to add value with advanced
data analytics beyond the verification role of audits (Appelbaum et al., 2017; Barr-Pulliam et al.,
2022). The ability to add value to the digitalized client by utilizing audit data analytics is a par-
ticularly important factor when a client is choosing a new auditor (Eilifsen et al., 2020). Finally,
audit firms are interested in digital technologies to reduce costs. Auditing is labor-intensive, with
a significant portion of costs attributed to auditors’ salaries. To increase audit efficiency and cut
costs, audit firms are automating well-defined, repetitive audit procedures (Christ et al., 2021;
Huang & Vasarhelyi, 2019).

Audit partners play a critical role in audit quality (Hardies et al., 2021; Lennox & Wu, 2018),
as auditing requires significant judgment by audit partners at various stages in the process. This
applies also to audits of highly digitalized businesses (Fotoh & Lorentzon, 2021). Audit partners’
expertise in understanding digital business models and using digital technologies is essential in
the audits of highly digitalized companies. In this respect, digitalization poses two significant
challenges for audit partners. First, the partners must possess adequate knowledge of the client’s
digitalized business to identify critical audit matters, including potential risks related to complex
information systems (Brazel & Agoglia, 2007). Even with digitalized audit methodologies, the
audit partner bears the responsibility for planning the audit, supervising the audit team’s work,
and signing off on the quality of the audit. Second, the partner’s knowledge of digital tech-
nologies is essential to harness the audit firm’s own digital technology and produce sufficient
audit evidence (Eilifsen et al., 2020; Yoon et al., 2015). However, what constitutes sufficient
and appropriate audit evidence can only be determined by the partners’ professional judgments
(Brown-Liburd et al., 2015). Consequently, focusing on the audit partner perspective is necessary
to enhance understanding of the nature of auditing in the digital age, as recent empirical research
suggests that most of the variation in audit quality occurs at the individual level (Cameran et al.,
2022).

This study aims to examine whether audit partners possessing expertise in auditing highly
digitalized clients obtain an audit fee premium. Prior research suggests that auditor expertise
originates from general business knowledge, knowledge of accounting and auditing principles,
and subspecialty knowledge, which comprises both industry-specific and task-specific exper-
tise (Bonner, 1990; Bonner & Lewis, 1990; Goldman et al., 2022). We argue that, while some
aspects of audit partners’ expertise in digitalization may stem from general and industry-specific
knowledge, some of this expertise is task-specific and is gained only through experience from
auditing highly digitalized clients. Expertise gained through experience is tacit knowledge that
cannot be transferred from one individual to another (Polanyi, 1966). For audit partners, this tacit
knowledge includes an understanding of the clients’ business processes and information systems
(Brazel & Agoglia, 2007) as well as the ability to employ advanced auditing technology in the
audits of the highly digitalized clients (Eilifsen et al., 2020; Yoon et al., 2015). We contend that
specialized digital knowledge emerging from experience with highly digitalized clients sets some
audit partners apart from peers and results in an economically significant fee premium (Aobdia
etal., 2021; Moizer, 1997). This study seeks to provide empirical evidence of the economic value
of digitalization expertise for audit partners.
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To measure audit partners’ expertise in digitalization, we create a digitalization index at the
client firm-year level. This index measures the degree of digital orientation of audit clients and is
based on computer-aided textual analysis of digital terms in the business descriptions of 10-K dis-
closures by U.S. public firms. We use a validated digital term dictionary created by Kindermann
et al. (2021) and measure the relative frequency of digital terms in four dimensions of digital
resources to create a balanced measure of the firm’s digitalization.> We use the digitalization
index to calculate the extent to which audit partners and audit firms specialize in highly digital-
ized clients and then apply these variable constructs to explain potential audit fee differentials
for 2016-2021.

We find that audit partners’ digitalization expertise is associated with a fee premium of about 4
percent, independent of industry specialization at both the audit partner and audit firm level. The
premium is higher in industries with greater digitalization but is not restricted to tech firms. We
find that the premium is greater in the early years of the study period, indicating that digitalization
expertise is growing among partners, resulting in smaller pricing discrepancies. We also dis-
cover that more digitalized clients and clients identified with digitalization-related critical audit
matters (CAMs) pay higher audit fees, independent of the audit partner’s or firm’s expertise.
Furthermore, we observe that digitalization experts are more likely to report digitalization-
related CAMs, supporting the construct validity of our digitalization expertise variable. To ensure
the reliability of the results, we conduct various analyses to determine the model’s sensitivity,
address potential self-selection bias, and account for potential covariate imbalances through var-
ious matching methods, all of which produce similar results, increasing confidence in the study’s
findings.

To the best of our knowledge, this is the first study to estimate the fee premium that audit part-
ners earn from their digital expertise. We contribute to the auditing literature in three main ways.
First, our study adds to the understanding of the factors that drive audit fees and illuminates the
value of specialized expertise in the digitalization of audit services. More generally, our study
adds to the literature that investigates pricing differences between audit partners (e.g., Gul et al.,
2013; Taylor, 2011). Second, we provide empirical evidence that adds to the literature on auditor
expertise (Bonner & Lewis, 1990) by showing that auditing digitalized clients is a subspecialty
knowledge similar to that arising from industry specialization. Finally, building on the Kinder-
mann et al. (2021) digital orientation index, we operationalize a new empirical measure of audit
partners’ digital expertise. This measure provides opportunities for further research on the effects
of digitalization on auditing.

2. Related Literature and Hypothesis Development

As discussed in the previous section, audit partners play a critical role in the audit process
(Hardies et al., 2021; Lennox & Wu, 2018). In this section, we discuss further why audit part-
ner’s knowledge and skills in digital technologies are essential for auditing highly digitalized
companies, but first we probe deeper into the concept of digitalization. Digitalization is not only
about investments in information technology (IT) but takes many forms. For highly digitalized
companies, digital transformation is a key driver of how they add value to their customers.
Focusing on the role of digitalization in firms’ strategies, Kindermann et al. (2021) propose a
concept of digital orientation. They define it as ‘an organization’s guiding principle to pursue
digital technology-enabled opportunities to achieve competitive advantage’ (p. 649) and argue

2These four dimensions are technology scope, digital capabilities, digital ecosystem coordination, and digital architecture
configuration (Kindermann et al., 2021; Hanelt et al., 2021).
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that it encompasses four dimensions: digital technology scope, digital capabilities, digital ecosys-
tem coordination, and digital architecture configuration. Next, we will illustrate how these four
dimensions manifest themselves in practice and how we use computer-aided textual analysis to
identify digitally oriented companies.

The first dimension of digital orientation, digital technology scope, refers to technologies that
enable firms to offer digital or digitally enhanced products and services to create value for their
customers. An excerpt from the 10-K business description section of Synchronoss Technologies,
a U.S. company that provides e-commerce transaction management software, illustrates digital
technology scope in practice:

Our Synchronoss IoT solutions feature unique deployments across our cloud, digital and messaging platforms,
products and solutions to create device activations for emerging devices such as drones, connected automobiles
and connected appliances, sensors, etc.; orchestration of back end and device data and the presentation of smart
alerts in chat bots to create better management of IoT use cases in ecosystems such as smart cities and cloud storage
and intelligent exchange of data from connected devices to IoT administrators. (Synchronoss Technologies 10-K
for the fiscal year ended December 31, 2017).

The words highlighted in the excerpt correspond to the digital technology scope in Kinder-
mann et al.’s (2021) digital orientation dictionary (Appendix B). For this company, the digital
technology scope is exemplified by [oT, bots, sensors, and other advanced devices.

The second dimension, digital capabilities, refers to the human and organizational aspects
of digitalization. Kindermann et al. (2021) note that it captures skills and knowledge at both the
managerial and employee level, including competencies in big data analytics, machine- and deep
learning engineering, computing capabilities, and artificial intelligence. We use text from Altair
Engineering Inc.’s 10-K business description as an example of digital capabilities:

Altair Engineering Inc. is a global technology company providing software and cloud solutions in the areas of
simulation, high-performance computing (HPC), data analytics, and artificial intelligence (AI). We enable orga-
nizations across broad industry segments to compete more effectively in a connected world while creating a more
sustainable future. (Altair Engineering Inc. 10-K for the fiscal year ended December 31, 2020)

The emphasized words in the 10-K of Altair Engineering are listed under digital capabilities
in the digital orientation dictionary. From the business description, it is evident that Altair Engi-
neering Inc’s digital capabilities are showcased by its proficiency in delivering business solutions
using advanced analytical technologies.

The third dimension, digital ecosystem coordination, captures the coordinating efforts on how
firms interact with various stakeholders, such as external producers and consumers, in open
technological ecosystems. ChannelAdvisor Corporation’s 10-K business description provides
an example of how digital ecosystem coordination may be part of a company’s digital strategy:

We are a leading provider of software-as-a-service, or Saa$S, solutions and our mission is to connect and optimize
the world’s commerce. Our proprietary e-commerce cloud platform, which is accessed through a standard web
browser, helps brands and retailers worldwide improve their online performance by expanding sales channels,
connecting with consumers around the world. (ChannelAdvisor Corp. 10-K for the fiscal year ended December 31,
2018).

The highlighted words in the 10-K text fall under digital ecosystem coordination in the digital
orientation dictionary, signifying that ChannelAdvisor Corp.’s digital strategy is rooted in digital
ecosystem coordination. This coordination is exemplified by the company’s e-commerce cloud
platform, which offers online channels and on-demand software via the Internet to its clients.

The fourth dimension, digital architecture configuration, encompasses the technological and
organizational mechanisms that enable firms to use digital technology developed elsewhere,
including organizational designs that allow them to digitize formerly analog routines. Our
computer-aided textual analysis identifies TransUnion as an example of a company that builds its
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digital orientation on digital architecture configuration. TransUnion is a consumer credit report-
ing agency and its digital strategy relies on its proprietary databases that it has created by refining
and re-organizing consumer data with Al

Our solutions are based on a foundation of data assets across financial, credit, alternative credit, identity, phone
activity, digital device information, marketing, bankruptcy, lien, judgment, insurance claims, automotive and other
relevant information obtained from thousands of sources including financial institutions, private databases and
public records repositories. We refine, standardize and enhance this data using sophisticated algorithms to create
proprietary databases. Our acquisition of Neustar, Inc. (‘Neustar’), and particularly its OneID platform, will further
enhance our ability to deliver real-time, persistent identity resolution of disparate data fragments and attributes in a
privacy compliant manner. (TransUnion 10-K for the fiscal year ended December 31, 2021).

TransUnion is an example of a digitally oriented company that adds value through automated
work processes and generative actions which create new digital assets.

As the texts and emphasized words from the above 10-K business descriptions show, applying
computer-aided textual analysis and the digital orientation dictionary to the business descriptions
identifies the nature and extent of the digital orientation of the companies. In addition, the above
cases illustrate how the four dimensions of digital orientation look in practice.

The effect of digital transformation on auditing is twofold. First, auditors need the knowledge
and skills in digitalization to understand their client’s digitalized business to be able to plan the
audit. Second, they need to apply appropriate advanced technology to be able to audit the digital-
ized client.®> As the audit partner is the key person* in the audit process, the partner’s knowledge
and skills in digital technologies are critical. To harness audit firm’s advanced technology in
auditing, the partner will involve IT experts in an audit engagement, as needed. However, the
partner’s decisions on how to involve those experts depend on the partner’s own IT knowledge
and ability to interact with and supervise them (Bauer et al., 2019; Brazel & Agoglia, 2007; Hux,
2017).

Prior literature suggests that auditors who have less knowledge and experience in IT are more
likely to fail to identify significant audit risks related to digitalization and therefore will refrain
from involving IT experts, even if warranted (Brazel & Agoglia, 2007). Additionally, an audit
partner with less IT knowledge may find it challenging to translate an IT specialist’s work into
audit evidence in audit work papers and therefore may decide to use traditional audit procedures,
even if the digitalized methods are more efficient (Eilifsen et al., 2020). Thus, to communicate
with IT experts and to use their work in auditing requires that a partner sufficiently understands
digitalized auditing, including audits of IT systems and data analytics (Hux, 2017). The more
digitalized the client’s business processes and information systems, the more inefficient the tra-
ditional audit procedures and the more valuable the partner’s ability to take advantage of the
IT specialist’s knowledge and skills. In the most extreme cases, an audit using traditional audit
procedures is impossible. This is the case with clients in e-business, which requires not only an
understanding of their digital systems, data, and access mechanisms but also a digital auditing
approach instead of a traditional one (Kotb & Roberts, 2011).

To illustrate the effect of digital transformation on auditing in practice, we use the same
approach as above. We apply computer-aided textual analysis and a digital orientation dictionary
(Appendix B) to CAMs in the audit reports (see, Panel B of Appendix C). Based on emphasized

3Marc Bena, partner and digital audit leader for PwC, said auditors in his firm ‘approach technology in two different
ways: auditing digital and digital auditing.” https://www.icaew.com/technical/audit-and-assurance/faculty/audit-and-
beyond/audit-and-beyond-archive/audit-and-beyond-2019/audit-and-beyond-december-2019/a-simple-revolution-for-
digital-auditing-and-auditing-digital.

4Auditing involves a great deal of judgment and decision-making. An audit partner is a key person, responsible for
making decisions not only about how the audit should be conducted but also for reviewing the audit team’s work,
including that of the IT specialists.
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words (from the dictionary) in CAMs, our approach flags Magnite Inc. as a company whose
revenue process poses a challenge to the auditors, due to its digitalized nature.

The Company’s revenue consists of transaction-based fees and is made up of a significant volume of low-dollar
transactions, sourced from multiple systems, databases, and other tools. Due to the fact that revenue transactions
do not consist of the transfer of physical goods, but are web- or app-based, the processing and recording of revenue
is highly automated and is based on contractual terms with advertisers and publishers. Because of the nature of the
Company’s transaction-based fees, the Company uses automated systems to process and record its revenue trans-
actions. We identified revenue as a critical audit matter because the of the information technology (IT)-dependent
nature of the Company’s revenue stream and the significant audit effort required in performing our audit procedures,
including involvement of professionals with expertise in IT to identify, test, and evaluate the Company’s systems,
softwareapplications, and automated controls related to the revenue cycle. (Magnite Inc. 10-K for the fiscal year
ended December 31, 2020)

As can be seen from the CAM, the audit partner has flagged Magnite Inc.’s vast number of
web-based transactions and the fact that the recording of them is highly automated. Thus, audit-
ing the company’s revenue process requires the involvement of IT experts. Based on the CAM
description, it seems that auditing Magnite Inc.’s revenues using traditional audit procedures is
impossible. Next, using the same approach as above, we present the response of Magnite Inc.’s
auditors to the CAM:

How the Critical Audit Matter Was Addressed in the Audit: Our audit procedures related to the Company’s sys-

tems to process revenue transactions included the following, among others: We tested the effectiveness of system

interface controls and automated controls within the revenue process, as well as controls designed to ensure
the accuracy and completeness of revenue. [...] We evaluated recorded revenue and revenue trends and used

dataanalytics to analyze transactional revenue data. (Magnite Inc. 10-K for the fiscal year ended December 31,
2020)

The auditor’s response shows that the key issue in the audit is to use data analytics’ on rev-
enue data. In essence, auditing digital clients requires digital auditing (see footnote 3). As the
volume of accessible data has exploded, businesses must adopt digital technologies to compete
in this data-driven environment (Barr-Pulliam et al., 2022), and audit firms have responded to
this development by investing heavily in data analytics.

As noted above, an audit partner’s knowledge and skills in digital technologies are critical in
auditing highly digitalized companies because they determine how IT experts are involved in
the audit (Bauer et al., 2019; Brazel & Agoglia, 2007; Hux, 2017). Despite extensive training on
digitalization that audit firms provide to their auditors, it is plausible that at least some element
of expertise in digitalization emerges from the audit partners’ own experiences from auditing
highly digitalized client firms. According to Polanyi (1966), experiences are facit knowledge
that cannot be articulated and transferred from one individual to another. Given this, the audit
partner becomes an expert in auditing digitalized businesses by specializing in highly digitalized
clients, similar to well-documented industry specialization (Aobdia et al., 2021; Bae et al., 2019;
Goodwin & Wu, 2014; Zerni, 2012). It may be that some aspects of digitalization are industry-
specific, but it is likely that other aspects are common to highly digitalized businesses, regardless
of the industry. The audit partner’s tacit knowledge related to these aspects of digitalization—
gained through experience in auditing highly digitalized clients—allows the partner to develop
broad expertise in digitalization beyond industry-specific expertise and earn a fee premium over
non-expert counterparts.

SData analytics available to auditors can be categorized in four types of ascending complexity: descriptive, diagnostic,
predictive, and prescriptive (Barr-Pulliam et al., 2022). Descriptive data analytics typically answer the question ‘what
happened?’ by simple visualization of the data. Diagnostic analyses answer the question ‘why did it happen?’ using data
mining and correlations. Predictive analyses answer the question ‘what is likely to happen?’ by using statistical methods,
including regression, pattern matching, and predictive modeling on large datasets. Finally, prescriptive analyses answer
the question ‘what should be done?” This most complex type of data analytics uses for example simulation, neural
networks, and machine learning.
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However, it is not self-evident that audit partners who have specialized in highly digital-
ized clients earn a fee premium over non-specialists. The client’s willingness to pay a premium
depends on two conditions. First, the partner’s expertise must add value to the client to justify
a premium. However, it might be that the critical knowledge and skills in digital technologies
are industry-specific and possibly integrated into the skillset of industry specialists, in which case
there would be no distinct premium for digital skills alone. Second, such expertise must be scarce
to warrant a fee premium. However, digitalization skills might be transferable between partners
within the audit firm instead of being non-transferrable tacit knowledge accumulated over time
from the partner’s individual experience with digitalized clients. Even if the expertise would not
be transferrable but based on the partner’s tacit knowledge, it might be that this expertise is not
scarce enough to justify a fee premium. On the contrary, it might be that audit partners gener-
ally possess enough experience-based digitalization expertise — to the extent that specialization
in highly digitalized clients brings no additional value that would justify a fee premium. More-
over, the competition in the audit market suggests that the premium for such expertise might be
short-lived.

In balance, however, we have grounds to argue that the audit partner’s specialization in highly
digitalized clients can lead to scarce expertise that clients are willing to pay a premium for. Such
premium is plausible given that auditing is a tailor-made service for each client, and the critical
role of the partner’s tacit knowledge and professional judgment in audit quality (Brown-Liburd
et al., 2015; Hardies et al., 2021; Lennox & Wu, 2018; Moizer, 1997; Polanyi, 1966). This is
further supported by evidence that much of the variation in audit quality is at the individual level
(Cameran et al., 2022). Accordingly, we propose the hypothesis that the partner’s knowledge and
skills in digitalization are priced in audits:

HYPOTHESIS: Audit partners who have specialized in highly digitalized clients earn a fee
premium over their nonspecialist counterparts.

3. Research Design and Variable Definitions
3.1. Research Design

We use the widely accepted audit fee model to test whether audit partners specializing in
highly digitalized clients earn a fee premium (Francis, 1984; Hay et al., 2006; Simunic, 1980).°
Specifically, using unbalanced panel data, we estimate the following OLS regression:

LNFEE;; = o + BiDIGI_SPEC_P;; + X'y + YEAR, + INDUSTRY; + ¢, (1)

where the dependent variable, the natural logarithm of the audit fee (LNFEE;), is regressed on
our measure of auditor digitalization expertise (DIGI_SPEC_P;,). A positive coefficient on S
would support our hypothesis that audit partners specialized in highly digitalized clients earn
a fee premium over nonspecialist audit partners. Subscripts i, j, and # denote audit client, audit
partner, and fiscal year, respectively. To ensure the robustness of our inferences, we include a
vector of control variables, X, that are commonly used in studies investigating the pricing of
audit services. We draw our control variables from prior studies, such as the work of Hay et al.
(2006), and include client- and auditor-specific factors, such as auditor industry specialization,

SWe use several alternative estimation methods and model specifications to estimate fee premiums. These are described
in Section 5.
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which has been identified as an important factor affecting audit fees (Casterella et al., 2004).
Additionally, we control for fiscal year (YEAR) and industry (INDUSTRY) fixed effects, where
the industries are defined at the two-digit SIC (Standard Industrial Classification) level. All vari-
ables are discussed in detail in Section 3.2. and defined in Appendix A. Given the panel data
nature of our study, we cluster the standard errors by client firm (Petersen, 2008).

3.2. Sample and Variable Descriptions

Our sample consists of publicly listed U.S. firms for the fiscal years 2016-2021. We merge audit-
related data from Audit Analytics with financial data from Compustat Fundamentals Annual and
Historical Segments databases. To evaluate the digital orientation of audit clients, we retrieve the
clients’ business descriptions by downloading their annual 10-K filings from the U.S. Securities
and Exchange Commission’s EDGAR database. After excluding financial and insurance firms
(SIC codes 6000-6999), firms with a market capitalization of less than USD 10 million, and
missing observations, our final sample consists of 12,889 firm-year observations.

3.2.1. Measure of audit partner’s digitalization specialization

Our variable of main interest, DIGI_SPEC_P, is the measure of an audit partner’s digitalization
expertise based on the digital orientation index (DIGI_ORIENT) of the partner’s previous year’s
clients. Specifically, DIGI_SPEC_P takes the value of one if the average digital orientation index
of the client base belonged to the highest quartile in that year. DIGI_SPEC_P indicates the part-
ner’s ability to serve clients who are likely to be more digitally oriented and require specialized
knowledge related to digital technologies, business models, and products as well as understand-
ing their economic implications. Therefore DIGI_SPEC_P can be considered as a proxy for
the partner’s digitalization expertise, and its coefficient in a regression model can help identify
whether partners with more digitalization expertise can extract higher audit fees than those with
less expertise, all else equal.

An audit partner’s level of digital expertise may not be relevant if the audit client does not
engage significantly in digital activities. To account for the degree to which the audit engagement
concerns highly digitalized clients or systems, we include a digital orientation index of the audit
client, DIGI_ORIENT, in our audit fee model as a control variable. We calculate DIGI_ORIENT
by determining the percentage of words in the business description section of the audit client’s
most recent 10-K filing that match with a digital orientation dictionary. This dictionary, created
and validated by Kindermann et al. (2021) and listed in Appendix B, includes a comprehensive
list of keywords related to digitalization, such as ‘e-commerce,” ‘cloud-based,” ‘cybersecu-
rity,” and ‘analytics.” The matching is conducted using computer-aided textual analysis and is
illustrated in Panel A of Appendix C.

The digital orientation dictionary enables us to assess the extent to which a client’s business
is digitally oriented and provides a numerical measure of its level of digitalization. The findings
of Han et al. (2016) and Eulerich et al. (2022) suggest that the digitalization of a client’s systems
and processes may increase audit fees. Han et al. (2016) find that IT investments relate positively
to abnormal audit fees, the probability of auditors’ issuance of a going-concern opinion, and the
likelihood of auditors” Type II errors. Eulerich et al. (2022) find that the client’s technological
capabilities are perceived to deliver efficiency gains and more insightful recommendations in the
audit but also to be more costly, due increase in the size of the internal audit function. These
findings suggest that, while the digitalization of a client’s systems and processes may lead to
greater efficiency and effectiveness in the audit, it may also result in increased audit fees, due to
the added complexity and risk associated with auditing digital systems.
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Audit firms invest heavily to train their auditors in digitalization. The skills that are shared
within the audit firm are explicit knowledge, contrary to personal experiences, which are tacit
knowledge that cannot be transferred from one individual to another (Polanyi, 1966). To control
for the audit firm’s digital expertise and resources, we construct an audit-firm level indicator for
digitalization expertise, DIGI_SPEC_F. Similar to its partner-level counterpart, DIGI_SPEC_F
is a binary variable that takes the value of one if an audit firm’s previous year’s client base is on
average in the highest quartile of digital orientation and zero otherwise. While DIGI_SPEC_P
captures the digitalization expertise of individual auditors, DIGI_SPEC_F captures the special-
ization of entire firms in auditing highly digitalized clients. The total effect on audit fees depends
on the extent that digitalization skills are transferable within the audit firm, rather than being held
by a few specific partners.

3.2.2. Other control variables

Following audit fee studies (Hay et al., 2006), we control for client and auditor characteristics.
We control for auditor’s industry specialization at individual audit partner and firm level based on
market shares. Variable IND_SPEC_P takes the value of one if the total audit fees of audit partner
j for a given industry in year #-/ are in the highest quartile of its distribution and zero otherwise.
We expect a positive coefficient for this variable (Casterella et al., 2004; Goodwin & Wu, 2016;
Zerni, 2012). Variable IND_SPEC_F takes the value of one if the total audit fees of the audit firm
i for a given industry in year ¢-/ are in the highest quartile of its distribution and zero otherwise.
The impact of including industry specialization variables on DIGI_SPEC_P and DIGI_SPEC_F
will depend on the degree of correlation between industry and digitalization specialization as
well as any potential interaction effects between the two types of specializations. For example,
an audit partner with both industry-specific and digitalization expertise may be able to command
higher fees due to a unique combination of skills.

Like prior studies (Hay et al., 2006), we control for client size (LNTA) measured as the natural
logarithm of total assets, ratio of inventory and receivables to total assets (INVREC), complexity
of client operations (SEG FOREIGN), loss-making firms (LOSS), client financial performance
in general (CATA, ROA, LEV, OPINION), Big 4 auditor (BIG4), non-audit fees (LNNFEE), and
busy season (BUSY). Except for CATA and ROA, we expect positive coefficients for these control
variables, as client size, auditor quality, complexity, and inherent audit risk increase audit effort
(Hay et al., 2006; Krishnan, 2005). Being inverse measures of financial risk, CATA and ROA are
expected to have negative coefficients.

We also control for new audit engagement with an indicator variable that equals one if the
audit partner has changed from the previous year (CHANGE). We expect a negative coefficient
for CHANGE (DeAngelo, 1981; Francis, 1984).

4. Results
4.1. Descriptive Statistics

Table 1 presents summary statistics for the variables used in our analyses. The average logarith-
mic audit fee (LNFEE) is 14.039, equivalent to USD 1.25 million. Audits conducted by audit
partners with digitalization expertise (DIGI_SPEC_P) represent 19.7 percent of the sample,
which means that 2,539 client-year observations in our sample are audited by a digitaliza-
tion expert. Audits conducted by audit firms with digital expertise (DIGI_SPEC_F) represent
13.6 percent of the sample. The clients of industry-specialist partners (IND_SPEC_P) and audit
firms (IND_SPEC_F) are 16.4 and 15.1 percent of the sample, respectively. The average digital
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Table 1. Descriptive statistics (N = 12,889)

Mean Std. Dev. Min Median Max
LNFEE 14.039 1.256 9.105 14.116 17.817
DIGISPEC_P 0.197 0.398 0.000 0.000 1.000
DIGISPEC_F 0.136 0.343 0.000 0.000 1.000
INDSPEC_P 0.164 0.370 0.000 0.000 1.000
INDSPEC_F 0.151 0.358 0.000 0.000 1.000
DIGI_ORIENT 1.650 1.395 0.000 1.077 11.126
LNTA 20.405 2.091 16.118 20.439 27.036
BIG4 0.691 0.462 0.000 1.000 1.000
INVREC 0.203 0.170 0.000 0.170 0.938
LOSS 0.435 0.496 0.000 0.000 1.000
CATA 0.505 0.265 0.000 0.479 1.000
ROA —0.080 0.310 —5.843 0.016 2.460
OPINION 0.045 0.207 0.000 0.000 1.000
SEG 1.441 0.533 1.000 1.414 6.403
CHANGE 0.282 0.450 0.000 0.000 1.000
BUSY 0.765 0.424 0.000 1.000 1.000
LEV 0.489 0.243 0.002 0.503 5.346
FOREIGN 0.607 0.488 0.000 1.000 1.000
LNNFEE 9.798 4.823 0.000 11.401 18.058

Notes: See Appendix A for detailed variable definitions.

orientation (DIGI_ORIENT) in the sample is 1.650, which corresponds to approximately 139
digitalization-related references in an average-length business description (8,402 words).

The average firm size, the natural logarithm of total assets (LNTA), is 20.41, equivalent to
USD 731 million. Approximately 69 percent of the firms in the sample are audited by one of
the Big 4 audit firms. The complexity of client operations, as approximated by the square root
of the number of operating segments (SEG), averages 1.44, indicating that the typical client
operates in two geographic segments. The mean ratio of inventory and receivables to total assets
(INVREC) is 20.3 percent. In terms of financial performance, 43.5 percent of the firm-years report
a negative net profit (LOSS). The mean values of the CATA, ROA, and LEV financial ratios are
0.51, —0.08, and 0.49, respectively. The average logarithmic non-audit fees (LNNFEE) are 9.8,
equivalent to USD 18,033.7 The average auditor change (CHANGE) is 28.2 percent, indicating a
four-year rotation cycle. Three out of four firms (76.5 percent) in the sample end their fiscal year
in December. In the sample, 4.5 percent of the firms receive going concern opinions (OPINION),
and 60.7 percent earned foreign income (FOREIGN).

Table 2 presents the results of the univariate analysis, which compares the summary statistics
for digitalization expert partners and non-experts. The results demonstrate that the average audit
fees for digitalization expert partners are significantly higher than those of non-experts, with
a difference of approximately 16 percent (14.166 versus 14.008). The fee differential reduces
to 10 percent when comparing the groupwise median fees (14.194 versus 14.089) but remains
economically significant. These findings provide preliminary evidence that digitalization exper-
tise significantly influences audit fees. However, noteworthy differences exist in the auditor and
client characteristics of the two groups, which may affect the estimated audit fee premium. We
address these covariate imbalance issues in the subsequent analysis.

7Sample mean values include observations in which the client has not purchased any non-audit services from the auditor.
These zero observations reduce significantly the mean values of non-audit fees. For this reason, median value (11.4) of
LNNFEE is much higher.
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Table 2. Univariate analysis

DIGISPEC_P = 1 (N = 2,537) DIGISPEC_P = 0(N = 10,352) Kruskal-Wallis test

Mean Median Mean Median Chi2
LNFEE 14.166 14.194 14.008 14.089 25.082%**
DIGISPEC_F 0.181 0.000 0.125 0.000 54.011%**
INDSPEC_P 0.207 0.000 0.153 0.000 42.506%**
INDSPEC_F 0.220 0.000 0.135 0.000 114.302%**
DIGI_ORIENT  2.568 2.201 1.424 0.987 1102.439***
LNTA 20.396 20.342 20.408 20.467 1.0127%%*
BIG4 0.759 1.000 0.675 1.000 67.109***
INVREC 0.158 0.125 0.215 0.184 219.688***
LOSS 0.551 1.000 0.407 0.000 172.514%*
CATA 0.574 0.585 0.489 0.459 204.143%*
ROA —0.124 —0.019 —0.069 0.022 146.284***
OPINION 0.050 0.000 0.043 0.000 1.832
SEG 1.543 1.414 1.416 1.414 0.163
CHANGE 0.115 0.000 0.323 0.000 433.261%**
BUSY 0.793 1.000 0.758 1.000 14.012%**
LEV 0.461 0.462 0.496 0.512 45.963%**
FOREIGN 0.688 1.000 0.587 1.000 86.905%**
LNNFEE 10.096 11.532 9.725 11.362 9.355%**

Notes: This table reports univariate comparisons between digitalization expert partners and non-experts based on
Kruskal-Wallis rank sums. See Appendix A for variable definitions.

4.2. Regression Results

Table 3 displays the findings of our multiple regression analysis. In column (1), we present
the results of the baseline audit fee model with industry specialist indicator variables. In col-
umn (2), we augment the baseline model with the digital orientation index of the audit client
(DIGI_ORIENT) to control for the client’s digitalization. Column (3) reports the outcomes for
our variables of primary interest: the digitalization expertise of the audit partner (DIGI_SPEC_P)
and the audit firm (DIGI_SPEC_F). Column (4) presents the results of interacting partner-level
industry and digitalization expertise (DIGI_SPEC_P x IND_SPEC_P).

In column (1) of Table 3, the results of the baseline audit fee model are consistent with prior
research (DeAngelo, 1981; Francis, 1984; Hay et al., 2006; Krishnan, 2005). As predicted based
on the studies by Zerni (2012) and Goodwin and Wu (2016), we observe a statistically signifi-
cant positive coefficient on the indicator variables for industry specialist partners and audit firms
(IND_SPEC_P, IND_SPEC_F), which holds in all four regression models reported in Table 3.
The estimated coefficient for IND_SPEC_P is 0.162, implying an industry specialist fee pre-
mium of approximately 17.6 percent, compared to nonspecialist partners. The coefficient of
0.069 for the IND_SPEC_F variable suggests a 7 percent premium for audit-firm-level indus-
try specialization, implying that industry knowledge is partially transferrable within the audit
firm.

The client characteristic of particular interest is the degree of digital orientation of the client
(DIGI_ORIENT). In column (2) of Table 3, the regression results reveal a positive and statis-
tically significant coefficient on DIGI_ORIENT (0.031, t = 4.91), suggesting that clients with
higher digital orientation tend to pay higher audit fees. This result is consistent with the findings
of Han et al. (2016) and Eulerich et al. (2022). The estimated effect size is economically sig-
nificant, as a one standard-deviation increase in DIGI_ORIENT is associated with a 4.3 percent
increase in the audit fee (100 x 0.031 x 1.395).

In column (3), our findings indicate that the main variable of interest, DIGI_SPEC_P, has a
positive and statistically significant coefficient (0.038; # = 2.54). This implies that audit partners
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Table 3. The effect of audit partner’s digitalization expertise on audit fees

Dependent variable = LNFEE

ey 2 3) (C))
DIGISPEC_P 0.038** 0.040**
(2.54) (2.57)
DIGISPEC_F 0.006 0.006
(0.32) (0.32)
DIGISPEC_P x INDSPEC_P —0.012
(—0.36)
INDSPEC_P 0.162%* 0.158* 0.158* 0.161%*
(11.18) (10.95) (10.97) (10.13)
INDSPEC_F 0.069*** 0.069*** 0.066™** 0.066***
(4.50) (4.52) (5.04) (5.05)
DIGI_ORIENT 0.031*** 0.028*** 0.028***
(4.91) (4.28) (4.27)
LNTA 0.465%* 0.465%* 0.464* 0.464***
(69.28) (69.33) (69.33) (69.32)
BIG4 (19.58) (19.94) (19.83) (19.85)
(19.58) (19.94) (19.83) (19.85)
INVREC 0.460%** 0.455%** 0.467*** 0.466***
(8.00) (7.92) (8.08) (8.08)
LOSS 0.110*** 0.105%** 0.103*** 0.102%**
(6.90) (6.56) (6.45) (6.44)
CATA 0.122%** 0.100** 0.092** 0.092**
(3.12) (2.52) (2.31) (2.31)
ROA —0.127%* —0.135%* —0.137%* —0.136***
(—3.50) (—3.61) (—3.66) (—3.66)
OPINION 0.080** 0.081** 0.080** 0.080**
(2.24) (2.27) (2.24) (2.25)
SEG 0.095 0.094 0.087 0.089
(0.20) (0.19) (0.18) (0.18)
CHANGE 0.029* 0.031** 0.033** 0.034**
(1.88) (2.05) (2.21) (2.22)
BUSY 0.069*** 0.079** 0.078*** 0.078***
(3.54) (4.03) (3.98) (3.96)
LEV 0.394%** 0.399%* 0.400** 0.400***
(11.31) (11.43) (11.46) (11.46)
FOREIGN 0.251%* 0.229%* 0.229%* 0.229%**
(13.74) (12.12) (12.12) (12.10)
LNNFEE 0.002 0.002 0.001 0.001
(1.18) (0.93) (0.90) (0.89)
Year FE Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes
Constant 3.011% 3.108%** 3.125%* 3.123%**
(5.95) (5.84) (5.95) (5.95)
Observations 12,889 12,889 12,889 12,889
Adjusted R? 0.865 0.866 0.866 0.866

Notes: The main test variables are bolded. See Appendix A for variable definitions. Standard errors are clustered by firm.

sk kK k
P

indicate statistical significance at the 0.01, 0.05, and 0.10 level, respectively.

with digital expertise charge four percent higher fees, compared to other audit partners, con-
trolling for potential industry specialization, client’s digital orientation, and other confounding
factors.® Column (4) shows similar results, further supporting our hypothesis that audit partners
specializing in digitalized clients earn a fee premium. However, our interaction analysis reveals
that the audit firm-level specialization variable (DIGI_SPEC_F) and the interaction variable

8The percentage effect of a dummy variable is approximated as: 100 x {exp(8) — 1}.



The Effect of Audit Partner Digitalization Expertise on Audit Fees 13

(DIGI_SPEC_P x IND_SPEC_P) are not statistically associated with audit fees. This suggests
that audit-firm-level digital expertise is not associated with a fee premium, and the positive effect
of DIGI_SPEC_P on audit fees is not moderated by the industry expertise of the audit partner.

Overall, the results in Table 3 provide important insights into the determinants of audit fees in
the context of digitalization. Our findings suggest that clients with higher digital orientations pay
higher audit fees and that audit partners with digitalization expertise charge four percent higher
fees, compared to non-expert partners. The audit fee associated with digitalization specialist
partners is incremental to and coexists with the positive audit fee effect of an audit partner’s
industry specialization. This implies that industry and digitalization expertise are two distinct
sources of a specialization premium.

4.2.1. Do all clients pay the same premium for digitalization expertise?

While it is plausible that all audit clients benefit from their auditors’ knowledge and skills on
digitalization in the current business environment, the benefits may increase with the degree
of the client’s digitalization, as those skills will become more critical in the audit engagement.
To explore this possibility, we conduct more nuanced tests with cross-sectional subsamples of
more and less digitalized industries. The high and low digitalization groups are determined by
calculating the average digitalization orientation index (DIGI_ORIENT) across industries and
then using the top tertile (66 percentile — high digitalized) and bottom tertile (33 percentile — low
digitalized) of those values as the cutoff to create the groups.

Table 4 reports separate results for each subsample in columns (1) and (2), respectively. The
comparison of results shows that digitalization specialist auditors (DIGI_SPEC_P) charge a fee
premium from their clients in highly digitalized industries (0.070, t-value = 3.11), and the pre-
mium is even larger in the top quartile of digitalized industries (0.081, 7-value = 3.48; see Table
Al of Online Appendix). In the industries with less digitalization, the audit fees are less driven
by audit partner specialization—the coefficient on DIGI_SPEC_P is insignificant. These results
suggest that the level of client digitalization plays an important role in determining the size of
the fee premium charged by digitalization specialist auditors.

To address concerns that the results may be influenced by clients in a single highly digitalized
industry, we excluded clients from the ICT industry (SIC codes 7370-7379). As shown in Table
4 column (3), the findings remain consistent and suggest that audit partners with digital expertise
charge higher audit fees, compared to their nonspecialist counterparts, and that this effect is not
driven by the ICT industry alone.

4.2.2. The effects over time and the demand for auditor expertise

Due to the rapid increase in digitalization during our sample period, we conducted additional
analysis by splitting our data into two periods: 2016-2018 and 2019-2021. Table 5 columns (1)
and (2) present interesting insights into the development of digitalization-related audit fee pre-
mia over time. Notably, the effect of partner-level digitalization expertise is more pronounced
in the first sample period (0.059, t-value = 2.91) but decreases in the latter period (0.031,
t-value = 1.81). Similarly, audit firm specialization is positively associated with audit fees
(0.054, t = 2.09) in the first sample period but negatively associated with audit fees (—0.115,
t = —4.88) in the latter period. The reason for the weakened effect of digitalization expertise on
audit fees in the 2019-2021 period may be due to the general increase in digitalization expertise
among audit partners, leading to diminishing returns on specialization (Carson & Fargher, 2007;
Casterella et al., 2004). To further understand the difference between the changes in the earlier
and later periods we split the sample to the subsamples based on the industry digitalization level.
According to the results in Table A2 of the Online Appendix, the premium for audit partners
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Table 4. Audit fee regression analysis by industry digitalization level

Dependent variable = LNFEE

(1) (2) 3)
Highly digitalized industries Less digitalized industries Without ICT firms

DIGISPEC_P 0.070™*** 0.013 0.039**
(3.11) (0.43) (2.42)
DIGISPEC_F —0.018 0.016 0.002
(—0.66) (0.52) (0.09)
INDSPEC_P 0.135%** 0.147*+* 0.160***
INDSPEC_F (8232)5*** (gﬁg%*** (18:82)1***
(2.95) (3.59) (4.36)
DIGI_ORIENT —0.005 0.020 0.031***
(—0.51) (1.31) (3.84)
LNTA 0.477*** 0.470%*** 0.466***
(43.84) (43.62) (65.24)
BIG4 0.465%** 0.386™** 0.437%**
(11.97) (10.58) (18.77)
INVREC 0.448%*** 0.030 0.457***
(4.20) (0.31) (7.61)
LOSS 0.150%*** 0.099*** 0.097***
(5.90) (3.66) (5.87)
CATA 0.018 0.403*** 0.113%**
(0.29) (5.10) (2.60)
ROA —0.177%* —0.055 —0.139***
(=2.77) (—0.75) (—3.61)
OPINION 0.118** 0.023 0.088**
(2.03) (0.30) (2.38)
SEG 0.049 —0.202 0.264
(0.10) (—0.38) (0.51)
CHANGE —0.002 0.031 0.034**
(—0.06) (1.19) 2.13)
BUSY 0.094*** 0.060™** 0.092%***
(3.25) (2.04) (4.38)
LEV 0.247%** 0.585%** 0.420***
FOREIGN (g:ggé*** (g:g%*** (l(l)gg)l***
(6.49) (6.96) (11.73)
LNNFEE —0.001 0.006** 0.002
- (—0.31(8) (2.\1{7) (1.%6)
ear es es es
Industry FE Yes Yes Yes
Constant 3.288%** 3.382%** 2.877%**
(5.86) (5.49) (5.11)
Observations 4,061 4,645 11,754
Adjusted R? 0.880 0.861 0.867

Notes: Columns (1) and (2) are based on audit client’s average digitalization orientation index (DIGI_ORIENT) across
industries, using the industries’ 66 and 33 percentile as a cutoff point to high and low industry groups. Column (3)
excludes clients in ICT industry (SIC codes 7370-7379). See Appendix A for variable definitions. Standard errors are
clustered by firm. ***, ** * indicate statistical significance at the 0.01, 0.05, and 0.10 level, respectively.

who specialize in digitalization is similar for the top quartile of the highest digitalized industries.
However, the premium weakens in the second half of the sample period for the top tertile of the
digitalized industries. This might indicate that larger numbers of auditors start to specialize in
digitalization by bringing down the fee premium for less demanding clients.

The latter sample period provides an opportunity to test two alternative explanations for the
documented decrease in the partner digitalization premium using critical audit matter (CAM)
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Dependent variable = LNFEE

(1) (2) (3)
20162018 2019-2021 2019-2021
DIGISPEC_P 0.059%** 0.031* 0.030*
(2.91) (1.81) (1.76)
DIGISPEC_F 0.054** —0.115%** —0.116***
(2.09) (—4.88) (—4.91)
INDSPEC_P 0.139%** 0.170*** 0.169***
(7.33) 9.21) 9.14)
INDSPEC_F 0.039** 0.182%** 0.187***
(2.31) (6.44) (6.60)
DIGI_ORIENT 0.030*** 0.026*** 0.024***
(4.00) (3.66) (3.39)
IT_SPEC —0.032
(—1.57)
DIGI_CAM 0.050***
(2.95)
LNTA 0.463%*** 0.464%** 0.463%**
(61.34) (61.64) (60.70)
BIG4 0.437*** 0.424%** 0.425%**
(16.54) (17.40) (17.45)
INVREC 0.380*** 0.550*** 0.555%**
(5.79) (8.25) (8.30)
LOSS 0.105%** 0.1071*** 0.098***
(5.02) (5.38) (5.21)
CATA 0.121** 0.063 0.063
(2.45) (1.45) (1.45)
ROA —0.079 —0.185%** —0.186™**
(—1.51) (—4.08) (—4.07)
OPINION 0.071 0.092** 0.092**
(1.28) (2.36) (2.35)
SEG 0.376 —0.089 —0.062
(0.69) (—0.18) (—0.13)
CHANGE 0.016 0.040** 0.039*
(0.69) (1.96) (1.89)
BUSY 0.070*** 0.082%*** 0.083%***
(3.10) (3.89) (3.93)
LEV 0.398%*** 0.401*** 0.401%**
9.77) (9.59) (9.56)
FOREIGN 0.255%** 0.202%** 0.201%***
(11.49) (9.89) (9.83)
LNNFEE 0.004* —0.001 —0.001
(1.92) (—0.28) (—0.36)
Year FE Yes Yes Yes
Industry FE Yes Yes Yes
Constant 2.7730%** 3.496™** 3.488%**
(4.65) (6.56) (6.65)
Observations 6,270 6,619 6,619
Adjusted R? 0.861 0.871 0.872

Notes: Main test variables are bolded. See Appendix A for variable definitions.

descriptions in the Audit Analytics database from 2019 onward. First, the audit partner’s exper-
tise in digitalization may not be fully utilized during the audit engagement, in which case it
may not necessarily translate into higher fees. Second, the digitalization skills of the audit team
or external IT specialists may be more critical than the audit partner’s individual skills. For
these purposes, the audit partner’s description of the CAM provides insights into the level of
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digitalization skills required for the audit, including specific digital technologies and external
experts used in the audit engagement.

To identify audit engagements that may require the audit partner’s expertise in digitalization,
we use computer-aided textual analysis to search for CAM disclosures related to digitalization.
We operationalize the results of this analysis by creating a DIGI_CAM variable that equals one if
any CAM in the auditor’s report contains more digitalization-related words than the median num-
ber and zero otherwise (see Appendix B for the digitalization dictionary). In addition, while the
exact composition of the audit team is unknown and therefore its average level of digitalization
expertise cannot be controlled for, we control for the use of IT and data specialists in the audit
engagement. Specifically, we use an indicator variable I7_SPEC to control audit engagements
where the audit team has reportedly used the services of IT or data specialists, as indicated in the
CAM response. The operationalization of DIGI_CAM and IT_SPEC variables are illustrated in
Panels B and C of Appendix C, respectively.

We incorporated the two additional explanatory variables (I7_SPEC and DIGI_CAM) in the
audit fee model for the latter sample period to determine whether alternative explanations dimin-
ish the effect of audit partner digitalization expertise. As shown in Table 5 column 3, the findings
are consistent with our earlier results, indicating that digitalization specialists charge higher fees.
Additionally, the involvement of IT specialists (/T_SPEC) has no significant impact on audit
fees. On the other hand, DIGI_CAM is significantly and positively associated with audit fees
(0.050, t-value = 2.95), suggesting an extra premium if the client’s critical audit matters relate
to digitalization. Nevertheless, it should be noted that our empirical results suggest that digital-
ization experts (DIGI_SPEC_P) still earn a fee premium, even if the critical audit matters are
not particularly digitally demanding, and highly digitalized clients (DIGI_ORIENT) need to pay
more for the audit engagement.

4.2.3. Do digitalization experts disclose more digitalization-related CAMs?

To investigate whether digitalization expert auditors can apply their expertise during audit
engagements, we examine whether expert auditor status predicts CAMs that arise from dig-
italization issues. We expect that digitalization specialist auditors, due to their accumulated
knowledge of digital business models, technologies, and information systems from previous
audit engagements, can better identify digitalization-related critical audit matters in the current
engagement. Table 6 demonstrates that digitalization experts are more likely than non-experts to
report digitalization-related CAMs. Therefore, in addition to charging an audit fee premium, their
expertise is also reflected in their audit reports. This finding strengthens the construct validity of
our DIGI_SPEC_P variable.

4.3. Robustness Analyses

To address potential selection bias and covariate imbalance in our empirical analysis, we conduct
several robustness analyses. First, we use entropy-balanced regressions (Hainmueller, 2012) to
address a potential imbalance in covariates. Second, we use two matching methods: propensity
score matching (Rosenbaum & Rubin, 1983) and coarsened exact matching (Blackwell et al.,
2009). The advantage of matching as an approach to multiple regression analysis is that we need
minimal assumptions about the functional form of the relationship between the outcome and
control variables (Angrist & Pischke, 2009). We employ propensity score matching by limit-
ing the selection of covariates in the most susceptible candidates (Minutti-Meza, 2013) and use
coarsened exact matching in combination with propensity score matching (DeFond et al., 2017).
Coarsened exact matching does not rely on matching a single probability score; instead, data are
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Table 6. Digitalization-related Critical Audit Matters and auditor digitalization specialization

Dependent variable = DIGI_CAM

DIGISPEC_P
DIGISPEC_F
INDSPEC_P
INDSPEC_F

DIGI_ORIENT

LNTA
BIG4
INVREC
LOSS
CATA
ROA
OPINION
SEG
CHANGE
BUSY
LEV
FOREIGN
LNNFEE

Year FE

Industry FE

Constant

Observations
Adjusted R?

0.044%**
(2.61)
—0.041**
(—1.99)
0.057***
(2.91)
—0.057**
(—2.13)
0.0227%**
(3.44)
—0.018%**
(—2.83)
— 0.069***
(—3.39)
—0.105%
(—1.88)
0.113%*
(6.69)
0.064*
(1.69)
0.008
(0.31)
0.040
(1.36)
—0.736™*
(—2.10)
0.080***
(4.67)
—0.057***
(—3.29)
—0.019
(—0.51)
—0.012
(—0.70)
0.002
(1.56)
Yes
Yes
1.778***
(4.47)
6,619
0.126

Notes: Main test variable is bolded. See Appendix A for variable definitions.

temporarily coarsened and exactly matched on these coarsened data, and then hypothesis testing
is conducted using the matched samples of uncoarsened data (Blackwell et al., 2009).

Following the approach recommended by Shipman et al. (2017), we use the covariates in the
full audit fee model of Equation (1) as the first-stage propensity score matching and match on all
the variables other than auditor specializations. In the coarsened exact matching, we match on
client size, industry, and year. As there is no consensus on the best design choices in propensity
score matching, we follow the convention in accounting literature and use one-to-one matching
without replacement, setting the caliper distance to 0.01 (Shipman et al., 2017, p. 227).

The results of the robustness analyses are presented in Table 7. Overall, the balanced
and matched-sample results resemble the main results in Table 3. Specifically, the coefficient
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Table 7. Additional analyses using various covariate balancing methods

Dependent variable = LNFEE

(1) (2) (3)
EB PSM CEM
DIGISPEC_P 0.039** 0.041** 0.039**
(2.50) (2.36) (2.54)
DIGISPEC_F —0.039* —0.036 0.001
(—1.65) (—1.45) (0.04)
Controls Yes Yes Yes
Year FE Yes Yes Yes
Industry FE Yes Yes Yes
Constant 3.802%** 3.371%** 3.463%*
(5.61) (5.08) (6.63)
Observations 12,889 4,452 12,636
Adjusted R? 0.855 0.861 0.855

Notes: The main test variable is bolded. Columns (1)-(3) report results using entropy balancing (EB), propensity score
matching (PSM), and coarsened exact matching (CEM) methods. See Appendix A for variable definitions. Standard
errors are clustered by firm. ***, **, * indicate statistical significance at the 0.01, 0.05, and 0.10 level, respectively.

on DIGI_SPEC_P is positive and statistically significant for all data samples and matching
techniques. In propensity score matching, all three sets of covariates (all variables, client charac-
teristics and year fixed effects, and client size plus industry and year fixed effects) yield similar
results. Overall, the robustness analyses confirm the findings of the main analysis and support
the conclusion that audit partner’s digital specialization is positively associated with audit fees.

5. Conclusions

This paper examines the effect of audit partner’s digitalization expertise on audit fees. The
prevalence of digital interactions in our daily lives has led to a growing expectation for the
audit profession to understand digital business and employ digital technologies in audits. In this
context, digital transformation presents an opportunity for those responsible for the quality and
efficiency of audit services, particularly audit partners, to deliver value to their digitally oriented
clients. Building on the concepts of task-specific subspecialty knowledge (Bonner, 1990; Bonner
& Lewis, 1990; Goldman et al., 2022), this study posits that digitalization expertise arises from
the experiences gained while auditing highly digitalized client firms.

The results are consistent with our hypothesis: audit partners with digitalization expertise
charge higher fees than other auditors. Specifically, we estimate a fee premium of approximately
four percent for digitalization specialist partners, which is incremental to and coexists with the
positive audit fee effect attributed to an audit partner’s industry specialization. Our results also
suggest that the fee premium is attributable to audit partners but not to audit firms. This find-
ing is consistent with the concept of craftsmanship, indicating that a partner’s expertise is tacit
knowledge (Polanyi, 1966) that is not easily transferable, even within the same audit firm. Cross-
sectional analyses reveal that the premium is higher in highly digitalized industries and during
the first half of the sample period, implying changing dynamics of competition and expertise
in digital auditing. This might indicate that more auditors start to gain expertise in digitaliza-
tion which creates more competition in the market and lowers the premium, especially for less
demanding digitalization cases. Finally, we find that more digitalized clients and clients identi-
fied with digitalization-related critical audit matters pay higher audit fees, regardless of the level
of expertise of the audit partner or audit firm.
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Our study makes several contributions to the auditing literature. First, to our knowledge, this
is the first study to estimate the fee premium earned by audit partners for their digitalization
expertise. This study contributes to the understanding of factors that drive audit fees and illumi-
nates the value of expertise in the digitalization of audit services. Additionally, this study adds
to the literature that investigates pricing differences between audit partners (Gul et al., 2013;
Taylor, 2011). Second, our empirical evidence adds to the literature on auditor expertise (Bonner
& Lewis, 1990) by demonstrating that auditing digitalized clients provides subspecialty knowl-
edge similar to one arising from industry specialization. Third, we develop a new empirical
measure of audit partners’ expertise in digitalization using the Kindermann et al. (2021) digital
orientation index. This new measure provides opportunities for further research on the effects of
digitalization on auditing. Finally, to our knowledge, this study is the first to document a positive,
robust relationship between client’s digitalization and audit fees. Overall, our study contributes
to the literature on expertise in the audit profession and its impact on audit fees in the context of
digitalization.

Our study has several limitations that provide opportunities for future research. First, our data
only cover the period from 2016 to 2021 and only include U.S. public firms. Therefore, the gen-
eralizability of our findings to other contexts may be limited. Future research could examine the
impact of digitalization expertise on audit fees in other countries and contexts. Second, we use a
computer-aided textual analysis of digital terms in the 10-K business descriptions to create our
digitalization index. While this approach provides a balanced measure of a firm’s digitalization,
it may not capture all its aspects. Third, our study only examines the impact of digitalization
expertise on audit fees and does not investigate its impact on audit quality. Future research
could examine the relationship between digitalization expertise and audit quality. Fourth, our
test variable (namely, DIGI_SPEC_P) is an indirect measure of partner’s digital auditing compe-
tence. Future research might consider more direct proxies (e.g., formal education on IT systems).
Finally, and relatedly, we have no information about the competence of the audit engagement
team besides the signing partner. Although we attempt to control for the involvement of data
analysts and IT specialists, we cannot rule out their effect. Future research might address this
limitation.

In conclusion, our study has implications for a range of stakeholders in the auditing profession.
Our results imply that audit firms stand to benefit from leveraging audit partners’ digitalization
expertise, particularly by focusing on developing advanced digital skills tailored to provide spe-
cialized services in highly digitalized industries. Against the backdrop of our finding that the
value of digitalization expertise appears to be diminishing in less digitalized industries, focus-
ing on highly digitalized industries helps auditors maintain a sustainable competitive edge as
basic digital skills become more commonplace. Additionally, the study’s findings may guide
audit regulators in evaluating and promoting the development of audit standards, guidelines, and
professional examinations that account for the critical role of digitalization expertise in ensur-
ing audit quality. Finally, our findings have broader implications for the accounting profession,
highlighting the need for accountants not only to acquire the necessary digital knowledge and
skills but also to continuously advance these skills. In a business landscape progressively shaped
by digital technologies, cultivating such expertise is crucial for audit professionals to remain
competitive.

Acknowledgments

We thank Beatriz Garcia Osma (editor), two anonymous reviewers, Mai Dao, David Hay, Sven Horner, Seppo Ikéheimo,
Emma-Riikka Myllymiki, Savvas Papadopoulos, Stefan Sundgren, Ann Vanstraelen, Marleen Willekens, Steven Young,
participants at the EARNet Symposium 2023, the 2021 Hawai‘i Accounting Research Conference, the 2019 EAR-
Net Doctoral Workshop, the 2019 EAA Doctoral Colloquium, the 2019 Ph.D. Colloquium at Victoria University of



20 A. Maghakyan et al.

Wellington, and the seminar participants at Aalto University, University of Vaasa, and The University of Auckland
for numerous comments and suggestions. Arpine Maghakyan acknowledges the HSE Foundation, the Jenny and Antti
‘Wihuri Foundation, the OP Foundation, the Marcus Wallenberg Foundation, and the Foundation for Economic Education
for their financial support. All errors are our own.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by Jenny ja Antti Wihurin Rahasto; Liikesivistysrahasto; Marcus Wallenberg Foundation; OP
Foundation; Helsinki School of Economics (HSE) Foundation.

Supplemental Data and Research Materials

Supplemental data for this article can be accessed on the Taylor & Francis website, https://doi.org/10.1080/09638180.20
23.2298433.

Data Availability

All data are publicly available from the sources identified in the text.
Additional materials are available in an online Supplement at the journal’s Taylor and Francis website.

ORCID

Arpine Maghakyan"= http://orcid.org/0000-0001-9850-049X
Henry Jarva "= http://orcid.org/0000-0002-9575-8193

Lasse Niemi "= http://orcid.org/0000-0002-4582-8472

Jukka Sihvonen "= http://orcid.org/0000-0002-0691-2591

References

Angrist, J. D., & Pischke, J. S. (2009). Mostly harmless econometrics: An empiricist’s companion. Princeton University
Press.

Aobdia, D., Siddiqui, S., & Vinelli, A. (2021). Heterogeneity in expertise in a credence goods setting: Evidence from
audit partners. Review of Accounting Studies, 26, 693-729. https://doi.org/10.1007/s11142-020-09569-2

Appelbaum, D., Kogan, A., & Vasarhelyi, M. A. (2017). Big data and analytics in the modern audit engagement: Research
needs. Auditing: A Journal of Practice & Theory, 36(4), 1-27. https://doi.org/10.2308/ajpt-51684

Bae, G S., Choi, S. U., & Lee, J. E. (2019). Auditor industry specialization and audit pricing and effort. Auditing: A
Journal of Practice & Theory, 38(1), 51-75. https://doi.org/10.2308/ajpt-52039

Barr-Pulliam, D., Brown-Liburd, H. L., & Munoko, 1. (2022). The effects of person-specific, task, and environmental
factors on digital transformation and innovation in auditing: A review of the literature. Journal of International
Financial Management & Accounting, 33(2), 337-374. https://doi.org/10.1111/jifm.12148

Bauer, T. D., Estep, C., & Malsch, B. (2019). One team or two? Investigating relationship quality between auditors and IT
specialists: Implications for audit team identity and the audit process. Contemporary Accounting Research, 36(4),
2142-2177. https://doi.org/10.1111/1911-3846.12490

Blackwell, M., Iacus, S., King, G., & Porro, G. (2009). Cem: Coarsened exact matching in Stata. The Stata Journal, 9(4),
524-546. https://doi.org/10.1177/1536867X0900900402

Bonner, S. E. (1990). Experience effects in auditing: The role of task-specific knowledge. The Accounting Review, 65,
72-92. https://www.jstor.org/stable/247877

Bonner, S. E., & Lewis, B. L. (1990). Determinants of auditor expertise. Journal of Accounting Research, 28, 1-20.
https://doi.org/10.2307/2491243

Brazel, J. F., & Agoglia, C. P. (2007). An examination of auditor planning judgements in a complex accounting informa-
tion system environment. Contemporary Accounting Research, 24(4), 1059—1083. https://doi.org/10.1506/car.24.4.1


http://orcid.org/0000-0001-9850-049X
http://orcid.org/0000-0002-9575-8193
http://orcid.org/0000-0002-4582-8472
http://orcid.org/0000-0002-0691-2591
https://doi.org/10.1007/s11142-020-09569-2
https://doi.org/10.2308/ajpt-51684
https://doi.org/10.2308/ajpt-52039
https://doi.org/10.1111/jifm.12148
https://doi.org/10.1111/1911-3846.12490
https://doi.org/10.1177/1536867X0900900402
https://doi.org/https://www.jstor.org/stable/247877
https://doi.org/10.2307/2491243
https://doi.org/10.1506/car.24.4.1

The Effect of Audit Partner Digitalization Expertise on Audit Fees 21

Brown-Liburd, H., Issa, H., & Lombardi, D. (2015). Behavioral implications of big data’s impact on audit
judgment and decision making and future research directions. Accounting Horizons, 29(2), 451-468.
https://doi.org/10.2308/acch-51023

Cameran, M., Campa, D., & Francis, J. R. (2022). The relative importance of auditor characteristics ver-
sus client factors in explaining audit quality. Journal of Accounting, Auditing & Finance, 37(4), 751-776.
https://doi.org/10.1177/0148558X20953059

Carson, E., & Fargher, N. (2007). Note on audit fee premiums to client size and industry specialization. Accounting &
Finance, 47(3), 423-446. https://doi.org/10.1111/j.1467-629X.2007.00213.x

Casterella, J. R., Francis, J. R., Lewis, B. L., & Walker, P. L. (2004). Auditor industry specialization,
client bargaining power, and audit pricing. Auditing: A Journal of Practice & Theory, 23(1), 123-140.
https://doi.org/10.2308/aud.2004.23.1.123

Christ, M. H., Emett, S. A., Summers, S. L., & Wood, D. A. (2021). Prepare for takeoff: Improving asset measure-
ment and audit quality with drone-enabled inventory audit procedures. Review of Accounting Studies, 26, 1-21.
https://doi.org/10.1007/s11142-020-09574-5

DeAngelo, L. E. (1981). Auditor independence, ‘low balling’, and disclosure regulation. Journal of Accounting and
Economics, 3(2), 113-127. https://doi.org/10.1016/0165-4101(81)90009-4

DeFond, M., Erkens, D. H., & Zhang, J. (2017). Do client characteristics really drive the Big N audit
quality effect? New evidence from propensity score matching. Management Science, 63(11), 3628-3649.
https://doi.org/10.1287/mnsc.2016.2528

Eilifsen, A., Kinserdal, F., Messier, Jr., W. E., & McKee, T. E. (2020). An exploratory study into the use of audit data
analytics on audit engagements. Accounting Horizons, 34(4), 75-103. https://doi.org/10.2308/HORIZONS-19-121

Eulerich, M., Masli, A., Pickerd, J., & Wood, D. A. (2022). The impact of audit technology on audit task outcomes:
evidence for technology-based audit techniques. Contemporary Accounting Research. Advance online publication.
https://doi.org/10.1111/1911-3846.12847

Fotoh, L. E., & Lorentzon, J. I. (2021). The impact of digitalization on future audits. Journal of Emerging Technologies
in Accounting, 18(2), 77-97. https://doi.org/10.2308/JETA-2020-063

Francis, J. R. (1984). The effect of audit firm size on audit prices: A study of the Australian market. Journal of Accounting
and Economics, 6(2), 133-151. https://doi.org/10.1016/0165-4101(84)90010-7

Goldman, N. C., Harris, M. K., & Omer, T. C. (2022). Does task-specific knowledge improve audit qual-
ity: Evidence from audits of income tax accounts. Accounting, Organizations and Society, 99, 101320.
https://doi.org/10.1016/j.20s.2021.101320

Goodwin, J., & Wu, D. (2014). Is the effect of industry expertise on audit pricing an office-level or a partner-level
phenomenon? Review of Accounting Studies, 19, 1532—1578. https://doi.org/10.1007/s11142-014-9285-8

Goodwin, J., & Wu, D. (2016). What is the relationship between audit partner busyness and audit quality? Contemporary
Accounting Research, 33(1), 341-377. https://doi.org/10.1111/1911-3846.12129

Gul, F. A., Wu, D., & Yang, Z. (2013). Do individual auditors affect audit quality? Evidence from archival data. The
Accounting Review, 88(6), 1993-2023. https://doi.org/10.2308/accr-50536

Hainmueller, J. (2012). Entropy balancing for causal effects: A multivariate reweighting method to produce balanced
samples in observational studies. Political Analysis, 20(1), 25-46. https://doi.org/10.1093/pan/mpr025

Han, S., Rezaee, Z., Xue, L., & Zhang, J. H. (2016). The association between information technology investments and
audit risk. Journal of Information Systems, 30(1), 93—116. https://doi.org/10.2308/isys-51317

Hanelt, A., Bohnsack, R., Marz, D., & Antunes Marante, C. (2021). A systematic review of the literature on digital
transformation: Insights and implications for strategy and organizational change. Journal of Management Studies,
58(5), 1159-1197. https://doi.org/10.1111/joms.12639

Hardies, K., Hossain, S., & Chapple, L. (2021). Archival research on audit partners: assessing the research field
and recommendations for future research. Accounting & Finance, 61(3), 4209-4256. https://doi.org/10.1111/acfi.
12731

Hay, D. C., Knechel, W. R., & Wong, N. (2006). Audit fees: A meta-analysis of the effect of supply and demand attributes.
Contemporary Accounting Research, 23(1), 141-191. https://doi.org/10.1506/4XR4-KT5V-E8CN-91GX

Huang, F.,, & Vasarhelyi, M. A. (2019). Applying robotic process automation (RPA) in auditing: A framework.
International Journal of Accounting Information Systems, 35, 100433. https://doi.org/10.1016/j.accint.2019.100433

Hux, C. T. (2017). Use of specialists on audit engagements: A research synthesis and directions for future research.
Journal of Accounting Literature, 39(1), 23-51. https://doi.org/10.1016/j.acclit.2017.07.001

Kindermann, B., Beutel, S., de Lomana, G. G, Strese, S., Bendig, D., & Brettel, M. (2021). Digital orientation: Concep-
tualization and operationalization of a new strategic orientation. European Management Journal, 39(5), 645-657.
https://doi.org/10.1016/j.em;j.2020.10.009

Kotb, A., & Roberts, C. (2011). The impact of e-business on the audit process: An investigation of the factors leading to
change. International Journal of Auditing, 15(2), 150-175. https://doi.org/10.1111/j.1099-1123.2011.00427.x


https://doi.org/10.2308/acch-51023
https://doi.org/10.1177/0148558X20953059
https://doi.org/10.1111/j.1467-629X.2007.00213.x
https://doi.org/10.2308/aud.2004.23.1.123
https://doi.org/10.1007/s11142-020-09574-5
https://doi.org/10.1016/0165-4101(81)90009-4
https://doi.org/10.1287/mnsc.2016.2528
https://doi.org/10.2308/HORIZONS-19-121
https://doi.org/10.1111/1911-3846.12847
https://doi.org/10.2308/JETA-2020-063
https://doi.org/10.1016/0165-4101(84)90010-7
https://doi.org/10.1016/j.aos.2021.101320
https://doi.org/10.1007/s11142-014-9285-8
https://doi.org/10.1111/1911-3846.12129
https://doi.org/10.2308/accr-50536
https://doi.org/10.1093/pan/mpr025
https://doi.org/10.2308/isys-51317
https://doi.org/10.1111/joms.12639
https://doi.org/10.1111/acfi.12731
https://doi.org/10.1506/4XR4-KT5V-E8CN-91GX
https://doi.org/10.1016/j.accinf.2019.100433
https://doi.org/10.1016/j.acclit.2017.07.001
https://doi.org/10.1016/j.emj.2020.10.009
https://doi.org/10.1111/j.1099-1123.2011.00427.x

22 A. Maghakyan et al.

Krishnan, J. (2005). Audit committee quality and internal control: An empirical analysis. The Accounting Review, 80(2),
649-675. https://doi.org/10.2308/accr.2005.80.2.649

Lennox, C. S., & Wu, X. (2018). A review of the archival literature on audit partners. Accounting Horizons, 32(2), 1-35.
https://doi.org/10.2308/acch-51942

McAfee, A., & Brynjolfsson, E. (2017). Machine, platform, crowd: Harnessing our digital future. WW Norton &
Company.

Minutti-Meza, M. (2013). Does auditor industry specialization improve audit quality? Journal of Accounting Research,
51(4), 779-817. https://doi.org/10.1111/1475-679X.12017

Moizer, P. (1997). Auditor reputation: The international empirical evidence. International Journal of Auditing, 1(1),
61-74. https://doi.org/10.1111/1099-1123.00013

Petersen, M. A. (2008). Estimating standard errors in finance panel data sets: Comparing approaches. The Review of
Financial Studies, 22(1), 435-480. https://doi.org/10.1093/rfs/hhn053

Polanyi, M. (1966). The logic of tacit inference. Philosophy, 41(155), 1-18. https://doi.org/10.1017/S0031819100066110

Rosenbaum, P. R., & Rubin, D. B. (1983). The central role of the propensity score in observational studies for causal
effects. Biometrika, 70(1), 41-55. https://doi.org/10.1093/biomet/70.1.41

Shipman, J. E., Swanquist, Q. T., & Whited, R. L. (2017). Propensity score matching in accounting research. The
Accounting Review, 92(1), 213-244. https://doi.org/10.2308/accr-51449

Simunic, D. A. (1980). The pricing of audit services: Theory and evidence. Journal of Accounting Research, 161-190.
https://doi.org/10.2307/2490397

Taylor, S. D. (2011). Does audit fee homogeneity exist? Premiums and discounts attributable to individual partners.
Auditing: A Journal of Practice & Theory, 30(4), 249-272. https://doi.org/10.2308/ajpt-10113

Yoon, K., Hoogduin, L., & Zhang, L. (2015). Big data as complementary audit evidence. Accounting Horizons, 29(2),
431-438. https://doi.org/10.2308/acch-51076

Zerni, M. (2012). Audit partner specialization and audit fees: Some evidence from Sweden. Contemporary Accounting
Research, 29(1), 312-340. https://doi.org/10.1111/1.1911-3846.2011.01098.x


https://doi.org/10.2308/accr.2005.80.2.649
https://doi.org/10.2308/acch-51942
https://doi.org/10.1111/1475-679X.12017
https://doi.org/10.1111/1099-1123.00013
https://doi.org/10.1093/rfs/hhn053
https://doi.org/10.1017/S0031819100066110
https://doi.org/10.1093/biomet/70.1.41
https://doi.org/10.2308/accr-51449
https://doi.org/10.2307/2490397
https://doi.org/10.2308/ajpt-10113
https://doi.org/10.2308/acch-51076
https://doi.org/10.1111/j.1911-3846.2011.01098.x

	1. Introduction
	2. Related Literature and Hypothesis Development
	3. Research Design and Variable Definitions
	3.1. Research Design
	3.2. Sample and Variable Descriptions

	4. Results
	4.1. Descriptive Statistics
	4.2. Regression Results
	4.3. Robustness Analyses

	5. Conclusions
	Acknowledgments
	Disclosure statement
	Funding
	Supplemental Data and Research Materials
	Data Availability
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [493.483 703.304]
>> setpagedevice


