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To the Reader
Financial reporting is a product of multiple actors and rules. Standards are developed by
standard setters and enforced by governmental as well as supranational institutions. Preparing
managers and their staff make reporting choices provided to them by the standards. Auditors
provide assurance but sometimes also advice to preparers.
Juliane Beer’s work studies the interplay of preparers and auditors. Conventional wisdom
would lead one to assume that auditors exert only limited influence on reporting choices as their
role is to audit rather than prepare financial statements. Yet again, it seems reasonable to assume
that auditors also provide support or act as a sounding board when preparers make decisions on
how to prepare, e.g., note disclosures. Given that IFRS are a principle-based standard system,
preparers have intended degrees of freedom when drafting footnotes. Therefore, in her first
study, Juliane Beer investigates disclosures of German public firms on judgement and
estimation uncertainties. I consider these disclosures prime examples of notes that can –
depending on the reporting choices made by the reporting management – either be
uninformative boilerplate or provide highly relevant information to the users of financial
statements. Her findings show that there is considerable variation across firms when it comes
to the informativeness of these disclosures and that even years after the according rules are in
place firms are still adjusting their disclosure. An interesting descriptive finding is that the
nature of the disclosures seems to vary across auditing firms.
This aspect is further explored by the second study of the thesis. Here, Juliane Beer together
with her co-author Lydia Plachy explores the role of auditing on disclosures related to the
implementation of the new IFRS standards on leasing. The authors document that clients
audited by big four auditing firms provide more extensive and more informative disclosures. I
think that this descriptive finding opens up the avenue for interesting follow-up studies that
could explore the incentives of auditors to affect these types of disclosures in more detail.
The third and final study of Juliane’s thesis – co-authored with Ulf Brüggemann – takes the
findings of the first two studies as a motivation to explore the effect of the recent EU audit
reform on the auditing market in the U.K. and Germany. Using exchange-regulated clients as a
control group, the authors document only very limited effects in terms of market concentration.
I like the level of care that the authors use when providing their descriptive findings and I think
that the idea to use exchange-regulated firms as a control group is a smart idea that might inspire
future work on the effects of EU audit reforms.
Taken together, the three studies help us to understand how preparers and their auditors together
determine the informativeness of financial disclosures. I hope that the work of Juliane Beer will
be widely read and used.
Berlin, May 2022
Joachim Gassen
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Abstract
This dissertation comprises three papers on financial reporting and auditing. The first two
papers examine whether the extent to which the principles-based character of International
Financial Reporting Standards (IFRS) allows management to exercise judgement in the
preparation of firms’ disclosures is contingent on auditor-type. The first paper explores
judgment and estimation uncertainty disclosures (IAS 1) and provides descriptive evidence on
an overall increasing trend of disclosure levels and that disclosure levels vary in the crosssection, among other things, by auditor. Inspired by that, the second paper goes a step further
and emphasises on the question what type of auditors (i.e., dominant in comparison to nondominant auditors) motivate firms to provide (more) relevant disclosures on how they expect
IFRS 16 – a new standard on leasing – to affect their financial statements in the period of initial
application. Results suggest that clients of dominant auditors use less boilerplate disclosures
and that the association between leasing intensity and disclosure detail is stronger for those
clients. Due to the results of both papers suggesting that the auditor choice matters when firms
face judgement in the preparation of their disclosures, the (development of the) audit market
structure underlying certain regulations becomes relevant. Thus, the third paper takes these
findings of the first two papers as motivation to examine the audit market concentration in the
UK and Germany around a regulatory change at the EU level that entails new audit
requirements including mandatory audit firm rotation on a regular basis. While aggregate
statistics suggest a decrease in market concentration of similar size in both countries, further
tests reveal that these decreases are driven by national peculiarities.
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Zusammenfassung
Diese Dissertation umfasst drei Studien über Finanzberichterstattung gemäß International
Financial Reporting Standards (IFRS) und Wirtschaftsprüfung. Da die IFRS ein
prinzipienbasiertes Standardsystem sind, haben Abschlussersteller beabsichtigte
Ermessensspielräume bei der Erstellung ihrer Finanzberichte. Die ersten beiden Studien
widmen sich den Fragen, wie genau Abschlussersteller entsprechende Ermessensspielräume
ausüben und inwieweit dies von der Wahl des Abschlussprüfers abhängt. Die erste Studie
untersucht die Anhangangaben zu Ermessensentscheidungen und Schätzunsicherheiten (gemäß
IAS 1). Sie liefert deskriptive Belege für ein insgesamt zunehmendes Niveau der Offenlegung
dieser Anhangangaben und dafür, dass das Offenlegungsniveau über verschiedene
Abschlussprüfer hinweg variiert. Inspiriert durch die Ergebnisse der ersten Studie widmet sich
die zweite Studie der Frage, welche Arten von Abschlussprüfern (d.h. dominierende im
Vergleich zu nicht dominierenden Abschlussprüfern) Unternehmen dazu motivieren, (mehr)
relevante Angaben zu den erwarteten Auswirkungen der erstmaligen Anwendung des neuen
IFRS 16 „Leasingverhältnisse“ im Erstanwendungsjahr offenzulegen. Die Ergebnisse deuten
darauf hin, dass Mandanten dominierender Abschlussprüfer weniger standardisierte Angaben
(„boilerplate disclosures“) machen und der Zusammenhang zwischen der Leasingintensität und
dem Detaillierungsgrad der Angaben bei diesen Mandanten stärker ist. Die dritte Studie nimmt
die Ergebnisse der ersten beiden Studien zum Anlass, die Struktur des Prüfungsmarktes zu
untersuchen. Der Fokus liegt hierbei auf der Entwicklung der Konzentration des
Abschlussprüfermarktes in Großbritannien und Deutschland rund um eine regulatorische
Änderung auf EU-Ebene, die neue Prüfungsanforderungen mit sich bringt, einschließlich der
obligatorischen regelmäßigen Rotation von Prüfungsgesellschaften. Während die Ergebnisse
auf einen etwa gleichstarken Rückgang der Konzentration der Prüfungsmärkte in beiden
Ländern hindeuten, zeigen weitere statistische Tests, dass dieser Rückgang auf nationale
Besonderheiten zurückzuführen ist.
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Introductory Summary
This dissertation is inspired by the question what role auditing plays in financial reporting.
In this context, it particularly focuses on notes disclosures resulting from the application of
International Financial Reporting Standards (IFRS) with a predominantly principles-based (as
opposed to rules-based) approach to disclosures.
Principles-based, as compared to rules-based standards, are characterised by providing
fewer bright-line rules or precise criteria, examples, and less exact implementation guidance.
Thus, such standards that are currently favoured by standard setters allow for substantial
judgement in the preparation of disclosures which – as stated in the literature – would seem a
necessary condition for encouraging firms to disclose relevant, entity-specific information
instead of standardised, non-relevant information (e.g., Nobes 2005; IASB 2017; Hellman et
al. 2018; Abad et al. 2020). However, it is also highlighted that, in high-incentive situations,
principles-based standards tend to perform poorly because more room for judgment is
accompanied by more room for management to act on their own incentives, especially in the
absence of strong enforcement (e.g., Barker et al. 2013; Abad et al. 2020). This indicates that
the flexibility to work with “principles” results in financial reporting outcomes that are
dependent on individual firm’s contextual factors leading to disclosures being of varying
quality. This can introduce comparability issues and increase the potential for manipulation
(Kothari, Ramanna, and Skinner 2010). Such effects can be moderated, among other things, by
auditors (Abad et al. 2020), which is why it is relevant to take their effects on reporting
outcomes in consideration.
Even though the auditability of principles-based standards is inherently difficult (e.g.,
Barker et al. 2013; Abad et al. 2020), it already becomes clear that in the presence of incentives
auditing plays a fundamental role in financial reporting, especially when standards are
principles-based (see discussion in, e.g., Ball, 2006). And yet, while there has been much
discussion about the effects of principles- versus rules-based standards, less attention has been
paid to the role of (different types of) auditors regarding the implementation of principles-based
standards (Jamal and Tan 2010) and their potential influence on the content of firms’
disclosures.
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The auditing literature traditionally refers to the role of auditing as a binary process where
auditors simply detect and report whether firms are violating disclosure rules or not (e.g.,
DeFond and Zhang 2014). In other words, auditing is traditionally viewed as an assuranceservice (Simunic, 1980), whereby auditors strictly ensure the compliance with specific
disclosure rules underlying the standard instead of emphasising to capture “the underlying
substance of the transaction” (Jamal and Tan 2010, 1326).
While this characterisation of the auditing process appears rational within the context of
rules-based standards, it understates the benefits of auditing when standards are rather
principles-based. Experimental evidence by Jamal and Tan (2010) shows that a more principlesbased approach to standards results in improved financial reporting quality only if auditors’
mindsets accordingly shift toward being more principles-oriented. This refers to auditors that
“focus[…] on the underlying substance of a transaction rather than literally following the rules
[which] fits with the profile of auditors who regulators and standard setters would like to see”
(Jamal and Tan 2010, p. 1326). This suggests that the auditor (type) matters in implementing
principles-based standards (Jamal and Tan 2010). Hence, in a world where principles-based
standards give firms considerable flexibility regarding their disclosures, auditors also face
realms of professional judgement which they can exercise. Thus, it appears likely that (different
types of) auditors exert (varying) indirect influence on the content of firms’ disclosures.
The first two papers of this dissertation empirically address this issue and contribute to
the existing literature by shedding light on whether the extent to which the principles-based
character of particular IFRS allow management to exercise judgement in the preparation of
firms’ disclosures is contingent on auditor-type. By simply focusing on how German firms that
are publicly listed in the EU-regulated market exercise judgement in the preparation of their
disclosures, the results of the first paper indeed suggest that disclosure levels vary by auditor,
in fact, for several subsequent periods. Inspired by this, the second paper goes a step further
and emphasises on the question what type of auditors (i.e., dominant auditors versus nondominant auditors) motivate firms to provide more relevant disclosures. The groundwork for
both papers bases on a comprehensive content analysis of disclosure data which has manually
been extracted from the notes to firms’ financial statements. This disclosure data is used to
examine and derive indications on how auditor choice is associated with disclosure variation.
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In sum, both papers shed light on firms’ varying disclosure levels and how these disclosure
levels depend on the auditor choice in the presence of judgement.
So far, in the first two papers the (composition of the) audit market has not been
considered. Since, however, the auditor choice appears to matter for firms’ provided disclosure
levels, it is of particular interest to ask, first, which auditors are active in the audit market and,
second, whether the different auditors continue to exist, especially, when regulatory changes
might influence the audit market structure. Thus, the third paper takes this aspect into account
and revolves around the question how recent regulatory changes influence the audit market
structure which, in turn, might impact auditors’ work as quality assurance body for reporting.
To do so, the paper builds on audit market specific data extracted from Audit Analytics and
extends the research perspective from the EU-regulated market in Germany to (1) the EUregulated market in the United Kingdom (UK) (i.e., to another major European economy), and
(2) exchange-regulated segments in both countries. There now follows a more detailed
description of each paper:
The first paper, “Judgement and Estimation Uncertainty Disclosures: Evidence from
Germany”, focuses on the extent and level of detail of information disclosed by firms about the
judgements made by their management in applying firms’ accounting policies and the major
sources of estimation uncertainties in their financial statements.
Judgements and estimates are unavoidable in financial reporting (e.g., Barth 2006;
Ajekwe and Ibiamke 2019). Determining estimates is a challenging process and judgements
become more complex and subjective over time (e.g., Mayorga and Sidhu 2012). Accordingly,
the inherent precision level in financial statements decreases as well as the risk of material
misstatement increases (Ajekwe and Ibiamke 2019). Hence, the provision of comprehensive,
relevant, and entity-specific information in this area is valuable for financial statement users.
Not only does it help them to understand how estimation uncertainties influence financial
statements, it also enables them to assess the reliability of the management’s measurement
choices, which is crucial for different users’ decision-making process (e.g., Barker et al. 2013;
Hodgdon and Hughes 2016). Therefore, the International Accounting Standards Board (IASB)
established disclosure requirements according to which firms must disclose critical judgements
made in the process of applying accounting policies (IAS 1.122) and major sources of
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estimation uncertainties (IAS 1.125). However, these disclosure requirements are of a
principles-based character in that they leave substantial judgement to preparers of financial
statements in how to comply with these requirements.
My study provides descriptive evidence on how German firms apply and interpret these
principles-based disclosure requirements. Besides examining the nature and extent of firms’
disclosures, I conduct an in-depth analysis of typical sources of judgements and estimation
uncertainties in financial statements. I add to the literature by investigating these disclosures
from 2010 to 2014, i.e., I provide evidence on the development of judgement and estimation
uncertainty disclosures over time for a more recent period, further removed from the period of
first-time mandatory application, which has primarily been examined by prior studies (e.g.,
Runesson 2015; Hodgdon and Hughes 2016). This enables me to provide not only insights into
how these principles-based disclosures work in practice but also into whether there is a learning
curve for firms, having them continue to adjust disclosure practices even several years after the
introduction of principles-based standards during a relatively stable regulatory period.
Moreover, my study contributes to the body of principles-based disclosure literature by
exclusively investigating both judgement and estimation uncertainty disclosures in the German
market. Within this context, I focus on one of the largest economies for which such granular
descriptive evidence is missing so far and thus, provide valuable input to the German
accounting profession as well as for the IASB’s current and future disclosure projects.
Results reveal that firms provide varying levels of details of disclosure. More precisely, I
observe three different types of disclosure patterns. This includes, first, firms providing no
separate disclosures or a generic remark that judgements and estimation uncertainties appear;
second, firms providing only non-descriptive, very general information by explicitly naming
specific accounting items which are subject to judgements and estimation uncertainties; and
third, firms disclosing more detailed information. Further, I find significantly increasing
disclosure levels over time, suggesting that firms, even after several years of experience with
specific requirements, constantly adjust their disclosures. However, although a large proportion
of firms disclose details on how specific accounting items are influenced by judgements and/or
estimation uncertainties, they provide details for only 70% of their affected accounting items.
In addition, results reveal that the provided extent, nature, and richness of the disclosures is
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related to the auditor choice, i.e., EY-clients being more likely to provide higher disclosure
levels then firms employing other auditors.
The second paper, “Relevant Disclosures: The Role of Auditing in Identifying Material
Leasing Disclosures”, is co-authored with Lydia Plachy and examines what role a firm’s auditor
choice plays in providing relevant, entity-specific, and thus high-quality disclosures. More
precisely, we analyse whether the choice of a Big 4 auditor is positively associated with the
provision of relevant disclosures related to the first-time adoption of IFRS 16 Leases as per
IAS 8.30f. Under this standard, firms have to disclose the impact they expect the
implementation of the new leasing standard to have on their financial statements in the period
of initial adoption.
To be able to provide lease-related disclosures as required by the standard setter, i.e., such
that they faithfully reflect a firm’s underlying economics and provide investors with the
necessary information needed to make economic decision (Tsalavoutas, Tsoligkas, and Evans
2020), firms need to base their disclosure decisions on entity-specific materiality judgements
and only disclose relevant information – while excluding irrelevant information (Hellman,
Carenys, and Gutierrez 2018). Drawing from this approach to disclosures, we contribute to prior
disclosure literature by defining high-quality disclosures as those providing relevant
information – rather than accounting for the mere quantity of information provided for the
purpose of meeting disclosure requirements.
Moreover, we argue that it is the auditors’ responsibility to assure the provision of such
relevant disclosures based on firms’ individual materiality judgements, and, thus, a level of
disclosure quality that exceeds mechanical compliance with disclosure requirements (e.g.,
DeFond and Zhang 2014). However, it is not intuitively clear whether this view on disclosure
quality is also linked to disclosure quality from an auditor’s perspective. Although most prior
studies find strong evidence that large (i.e., dominant) auditors, in comparison to small auditors,
are associated with higher quality audits – often measured by means of assuring higher
disclosure quality (DeFond and Zhang 2014) – there are contradicting arguments regarding
large auditors’ incentives to assure the provision of relevant disclosures instead of mechanical
compliance. On the one hand, given their size, they appear to be in a better position to exercise
professional judgement and to put more effort into their audits to assure the provision of
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relevant disclosures. On the other hand, large auditors have higher reputation capital at risk,
and thus stronger incentives to mitigate their own litigation risk (e.g., DeAngelo 1981; Francis
and Wang 2008; Boone, Khurana, and Raman 2010). In light of this, they may tend to act more
cautiously than smaller audit firms and, if in doubt, request even more, potentially irrelevant
information to ensure compliance.
By using a large sample of German publicly listed firms, this study provides evidence on
whether the choice of a dominant auditor is positively associated with the quality of IFRS 16related disclosures provided. One of the main advantages of focusing on Germany lies in the
fact that it is one of the largest markets for leasing within Europe (Europe Economics 2017).
We apply two different measures to approach disclosure quality (relevant disclosures). First,
we define, at the operational level, disclosure quality as the observable association between the
magnitude and nature of the IFRS 16-related disclosures (disclosure level) provided in the notes
of financial reports and the materiality of the underlying accounting issue, i.e., the leasing
intensity of an individual firm’s business model. In order to investigate the role of auditor
choice, we separately analyse this association for different auditor types, defined in terms of
Big 4 versus non-Big 4 auditors. Second, we measure IFRS 16-related disclosure quality by
means of the extent to which standardised, boilerplate disclosures are used by Big 4 compared
to non-Big 4 clients in their financial statement notes.
Our results suggest that the choice of auditor type matters with respect to the provision of
relevant disclosures. Univariate results reveal that Big 4 clients with the highest leasing
intensity provide the highest overall levels of IFRS 16-related disclosures, most often quantify
their information disclosed and make the least use of boilerplate disclosures. Regression results
confirm choosing a Big 4 auditor to have a positive (incremental) impact on the provision of
relevant disclosures. In support of these findings, Big 4 clients are also found to be more likely
to provide more extensive disclosures, while using less standardised, boilerplate disclosures,
which may suggest that their disclosures are of “better” quality. Our results are robust when
controlling for observable determinants of auditor choice by matching clients of dominant and
non-dominant auditors on these determinants.
By addressing the question whether auditors with particularly high reputational costs at
risk share the perspective on disclosure quality going beyond mechanical disclosure
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compliance, this study contributes to the traditional audit literature. Within this context, our
study also contributes to the compliance literature by providing evidence on how firms adopt
specific disclosure requirements by considering the materiality issue.
The third paper, “Effects of the EU Audit Reform on Audit Market Concentration:
Evidence from the United Kingdom and Germany”, is co-authored with Ulf Brüggemann. It
centres around the question whether the EU audit reform, which became effective in 2016,
achieved its goal to reduce market concentration by introducing mandatory audit firm rotation
for so-called public-interest entities.
Since the it is not clear ex-ante whether the EU audit reform leads to an increase or a
decrease in market concentration (or has no effect at all), we empirically evaluate the net effect
of the potential forces by examining two commonly used proxies for market concentration
around the EU audit reform: the market share of Big 4 auditors and the Herfindahl-Hirschman
index (HHI) (e.g., Boone, Khurana, and Raman 2012; Francis, Michas, and Seavey 2012; Gunn,
Kawada, and Michas 2019). In line with the Green Paper and to appropriately reflect the
business volume in the audit market, we compute both market concentration measures based
on audit fees (e.g., Chang, Chen, and Chan 2009, EC 2010).
We conduct an empirical analysis which focuses on the two largest stock exchanges in
Europe, i.e., the London Stock Exchange (LSE) in the UK and the Frankfurt Stock Exchange
(FSE) in Germany comprising large EU-regulated and exchange-regulated segments. To
disentangle potential effects of the EU audit reform from secular trends, we use the institutional
feature of both exchanges, i.e., that they have large exchange-regulated and EU-regulated
segments, of which only the latter is subject to the EU audit reform.
By using a large sample of 17,649 firm (or client) years over the period 2011 to 2020 (i.e.,
five years before and five years after the EU audit reform), we provide evidence that (a) market
concentration at both the LSE and the FSE decreases by about 12% following the EU audit
reform and (b) the underlying drivers of this decrease vary across both exchanges. Our findings
suggest that the decrease in our HHI proxy for market concentration is due to large clients that
change from one Big 4 auditor to another. Our other proxy for market concentration, the
aggregate market share of Big 4 auditing firms, thus, hardly changes around the EU audit
reform in both countries. Moreover, we provide evidence on substantial differences across both
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countries in the type of clients that drive the reduction in the HHI by changing auditors. In the
UK, this reduction is due to clients from non-financial industries only. In Germany, the decrease
in the HHI goes back to a handful of banks and insurance firms that change their auditors
following a public tender. With these public tenders being a result of the EU audit reform, we
conclude that at least part of the decrease in the HHI in Germany can be attributed to this
regulatory measure.
While we rule out changes in audit pricing as a major driver of the decrease in the HHI,
our main analysis does not speak to how the EU audit reform affects audit pricing in the first
place. By conducting an additional analysis, we can provide evidence that audit fees of clients
in EU-regulated segments increase by approximately 10% following the EU audit reform. At
the same time, clients in the exchange-regulated segment at LSE experience a similar increase
casting doubt that the EU audit reform had a meaningful impact on audit fees, at least in the
UK.
Our findings complement recent efforts by the EU to evaluate the impact of the EU audit
reform on market concentration and may also be helpful for regulators outside the EU that toy
with idea of introducing mandatory audit firm rotation to tackle high concentration in audit
markets. Besides this, our study contributes to the streams of literature on (1) the economic
consequences of the EU audit reform (with a particular focus on market concentration), (2) the
economic consequences of mandatory audit firm rotation and (3) exchange-regulated segments
in the EU.
To finally summarise, the findings of this dissertation point to the importance of auditing
in financial reporting, especially when standards provide substantial judgement in the
preparation of firms’ disclosures. The results documented in the first two papers confirm that
firms provide disclosures of varying quality which is associated with their chosen type of
auditor. With these results suggesting that the auditor type matters when firms face judgement
in the preparation of their disclosures, the (development of the) audit market structure
underlying certain regulations becomes relevant. Since this aspect has not been considered in
the first two papers, the third (and final) paper takes up on this and provides descriptive
evidence on how recent regulatory changes indeed influence the audit market structure.
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Judgement and Estimation Uncertainty Disclosures:
Evidence from Germany *

Juliane Beer
Humboldt-Universität zu Berlin
Abstract
This study investigates disclosures about judgements and sources of estimation uncertainties,
as required by IAS 1.122 and 1.125, provided by the largest German listed firms over a period
of five financial years from 2010 to 2014. Relevant, entity-specific, non-standardised
information in this area enables financial statement users to understand how unavoidable
estimation uncertainties influence financial statements and to assess the reliability of the
management’s measurement choices, which is crucial for different users’ decision-making
process. By examining 321 firm-year observations comprising 107 unique firms, I provide
descriptive evidence on how German firms apply these particularly principles-based disclosure
requirements. Results reveal that firms provide varying levels of details of disclosure ranging
from no separate or superficial disclosures to very detailed disclosures. Further, I find
significantly increasing disclosure levels over time suggesting that firms, even after several
years of experience with specific requirements, constantly adjust their disclosures. However,
although a large proportion of firms disclose details on how certain accounting items are
influenced by judgements and/or estimation uncertainties, they provide details for only 70% of
their affected accounting items. Ultimately, my findings imply that disclosure variation is
associated with firms’ industry affiliation, choice of Big 4 auditors and stock exchange listing.

*I would like to thank Ulf Brüggemann, Rico Chaskel, Joachim Gassen and seminar participants of
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at the 41st European Accounting Association (EAA) Congress 2018 for their helpful comments.
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1.

Introduction
This paper investigates disclosures about judgements and sources of estimation

uncertainties provided by the largest publicly listed German firms in their consolidated IFRS
financial statements1.
Financial reporting and disclosure are crucial for firms’ communication with its investors
and other stakeholders to reduce information asymmetries (Healy and Palepu 2001).
Disclosures provide investors with the opportunity to understand the application of firms’
accounting policies and to examine the relevant information and, eventually, to understand
financial statements of a firm (e.g., Healy and Palepu 2001; Lambert, Leuz, and Verrecchia
2007). Thus, firms’ disclosures should be of good quality2, i.e., include comprehensive relevant,
decision-useful information (IASB 2020). To achieve this, financial statement users should be
provided with disclosures allowing them to understand how estimates (and related
uncertainties) inevitably influence financial statements and to assess the reliability of the
management’s measurement choices, which is, according to Barker et al. (2013), pivotal for
different users decision-making process. In other words, users should be appropriately informed
about judgements and assumptions made in the process of preparing financial reports (Barker
et al. 2013). The assumption that quality financial statements can be attained only through the
provision of proper, comprehensive judgement and estimation uncertainty disclosures (Ajekwe
and Ibiamke 2019) is coherent with statements of the European Financial Reporting Advisory
Group (EFRAG) and the Financial Accounting Standards Board (FASB). Both institutions
underline the importance of providing relevant, understandable information about judgements
and accounting estimates and emphasise respective disclosures to be clearly identified and not
just boilerplate3 (EFRAG 2012; FASB 2012).
Disclosures about judgement and estimation uncertainties are required by IAS 1
Presentation of Financial Statements. The standard, however, provides only little guidance on

1

In the following the terms financial statements and consolidated financial statements are used interchangeably.
Since ‘good quality’ of disclosures is not commonly defined or hard to specify, I follow Christensen, Hail, and
Leuz (2019) and use good quality disclosure/reporting as a placeholder for desirable characteristics of financial
reporting.
3
I understand boilerplate disclosures as generic or general, mostly verbal statements that are non-entity specific
and can most likely be considered uninformative (Christensen, Hail, and Leuz 2019). In my empirical analysis,
the terms boilerplate and general disclosures are used interchangeably.
2
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where and in what format to disclose respective information. It is at the discretion of the
reporting entity whether to provide as detailed information as possible and to follow a more
extensive disclosure strategy or to reduce the disclosure level to its minimum but considered as
regulatory appropriate. Hence, IAS 1 disclosure requirements are rather principles-based, i.e.,
they leave substantial judgement to preparers of financial statements by providing less precise
criteria, examples, implementation guidance or scope restrictions compared to rules-based
standards (Abad et al. 2020).
In the past decade, disclosure regulation and the adoption of a rather principles-based
approach to disclosures have been frequently debated international accounting issues. The
suggestion to make regulation more principles-based (IASB 2017), has been part of the
proposed solutions to the perceived disclosure overload. This includes preparers referring to
overly onerous disclosure requirements and stakeholders questioning financial statements’
decision-usefulness (Hellman, Carenys, and Gutierrez 2018). This is closely related to the
standard setter’s observation that firms simply follow a checklist approach and tend to
precautionary provide all possible information, to make sure that they fully comply with the
requirements (e.g., Hoogervorst 2013; Tsalavoutas, Tsoligkas, and Evans 2020). Principlesbased standards, such as IAS 1, are intended to contribute to the solution and should encourage
firms to disclose relevant, more entity-specific information, and does not require standardised
non-relevant information (Barker et al. 2013).
However, academic researchers, professional accounting bodies, public auditing firms as
well as enforcers frequently addressed judgement and estimation uncertainty disclosures in the
past decade and find both related disclosure quality and quantity that firms provide to be
unsatisfying. Aside from the IASB addressing the general issue of too much irrelevant
disclosures that do not focus on key issues4, also the European Securities and Markets Authority
(ESMA) frequently expressed concerns that firms only provide general discourses about
judgements and estimation uncertainties lacking firm specific information or content as well as
background (e.g., CESR 2010; ESMA 2011; 2013). Prior empirical disclosure studies by
academic researchers (e.g., Runesson 2015; Hodgdon and Hughes 2016) as well as by

4

In 2014, the IASB issued, in the course of the “Disclosure Initiative”, amendments to IAS 1 disclosure
requirements emphasising disclosure problems and possible ways to improve disclosures.
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professional accounting bodies including public auditing firms (e.g., ICAEW 2007; Deloitte &
Touch LLP 2008; IAASA 2015; FRC 2017) confirm that, after the IFRS adoption in the EU
(2005), some firms neglect separate judgement and estimation uncertainty disclosures within
the notes to financial statements, and other firms only provide non-informative, general
disclosures.
However, there is little research investigating these specific disclosures within a European
setting that includes German sample firms. This is surprising, since Germany is one of the
largest economies in continental Europe representing a large regulated market where financial
statements are of international investor interest (Lazar and Velte 2018). Further, since prior
research indicates significant associations between country-level variables and the decision to
disclose as well as the nature and content of these disclosures (Hodgdon and Hughes 2016), it
is meaningful to collect evidence from individual IFRS-applying countries. Germany represents
an insider economy with a two-tier governance system which separates management and
supervisory board (e.g., Leuz, Nanda, and Wysocki 2003; Lazar and Velte 2018). Existing
observations of judgement and estimation uncertainty disclosures for other countries are not
necessarily applicable to the German setting due to specific characteristics, such as having a
strong legal enforcement system (e.g., Leuz, Nanda, and Wysocki 2003), and accounting
traditions which influence specific incentives to provide high-quality disclosures (e.g., Franzen
and Weißenberger 2015). This includes, for instance, considerable differences with regard to
the interaction of internal and external disclosure channels or in the disclosure culture as
compared to common law or Anglo-Saxon countries (e.g., Ball, Kothari, and Robin 2000; Jones
and Luther 2005). Limiting my analysis to the specific German environment enables me to
investigate a larger, more representative German sample and thus, allows for more general
inference of German firms.
The aim of this paper is to provide exploratory empirical evidence on how German firms
apply and interpret these particularly principles-based disclosure requirements regarding
judgements and sources of estimation uncertainties, specified in IAS 1.122 and 1.125. I do that
by examining whether and to what extent firms comply with the regulatory requirements. This
includes investigations of, first, whether firms separately provide such disclosures in their
financial statements and, second, what level of detail of disclosure, if any, they provide. Besides
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examining firms’ disclosure practises by year and logically categorising firms based on their
disclosure patterns, I provide an in-depth analysis of the sources of judgements and estimation
uncertainties in financial statements. To further evaluate how these principles-based disclosures
work in practice, I aim to explore how firms adjust their disclosures over time, though during a
relatively stable regulatory period. For this purpose, I measure the overall disclosure level by
developing a relative disclosure score and investigate how it changes over a period of five years,
i.e., in financial years from 2010 to 2014. I focus on fiscal year 2010 as a starting point as the
adoption of the investigated IAS 1 disclosure requirements, effective for financial years
beginning on or after January 1, 2005, for the first time, should have been completed by that
time. For the time being, no regulatory changes regarding these specific disclosure requirements
have been made.
I observe three different main disclosure patterns. This includes, first, firms providing no
separate disclosures or a generic remark about the fact that judgements and estimation
uncertainties appear; second, firms providing non-descriptive, very general information by
explicitly naming specific accounting items which are subject to judgements and estimation
uncertainties but without providing any further details; and third, in addition to separately
identifying accounting items, firms disclosing more detailed information. The latter means that
the respective accounting item is specified and clearly described, i.e., there is substantial
information about judgements and estimation uncertainties associated with the item. I further
find that disclosure level significantly increased from 2010 to 2014, in that firms provide
significantly more details of disclosures over time. This indicates that firms constantly adjust
their disclosures. On the one hand, this is surprising, as they assumingly should have developed
systems and adapted disclosures to comply with new requirements after five years of experience
with these disclosure requirements. Although most firms disclose details on how accounting
policies and specific accounting items are influenced by judgements and/or estimation
uncertainties, the overall disclosure level only varies between 40 % (2010) and 47 % (2014).
One might conclude that the disclosure level falls short of the regulators’ and enforcers’
intended spirit of the relevant requirements (e.g., Mayorga and Sidhu 2012; Ajekwe and
Ibiamke 2019). On the other hand, firms may need several years of experience to professionally
apply these disclosure requirements (Dennis 2014). Within this context, it may be even the case
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that the principles-based approach to the investigated disclosures supports the improvement of
disclosures over time. However, since the standard setter allows firms to waive disclosures if it
is not material (IAS 1.31) but does not provide clear guidance on materiality thresholds, the
low disclosure levels may be due to firms’ individual definition of materiality. Further, results
reveal that the provided extent, nature, and richness of the disclosures differ across industry
with information technology firms providing the highest and consumer services firms the
lowest average disclosure level. This seems to coincide with Kothari, Ramanna, and Skinner
(2010) that claim that principles-based disclosure requirements lead to the development of
individual “working rules” which, in turn, raises concerns over comparability. Besides this, I
find that the level of detail of disclosures is related to auditor choice and firms’ market index
listing, i.e., HDAX listed firms and EY-clients provide the highest disclosure level.
My study makes the following contributions. By investigating disclosures from 2010 to
2014, I provide evidence on the development of judgement and estimation uncertainty
disclosures over time for a more recent period, further removed from the period of first-time
mandatory application in comparison to prior studies (e.g., Runesson 2015; Hodgdon and
Hughes 2016). This enables me to provide insights into whether firms continue to adjust
disclosure practices several years after the introduction of accounting standards. Additionally,
I add to this body of literature by exclusively investigating both judgement and estimation
uncertainty disclosures in the German market.
Further, I add to IASB’s and EU regulators’ ongoing disclosure debate by examining the
content and characteristics of judgement and estimation uncertainty disclosures among a
German sample setting covering a broad cross-industry base. I provide insights into firms’
interpretation of IAS 1 requirements and, therefore, give indications on how a principles-based
disclosure standard works over time. This is significant given the IASB’s and the EU’s
objective that financial reports provide decision-useful disclosures sufficiently representing
underlying business economics and are internationally understandable and comparable via
consistent application of the International Financial Reporting Standards (IFRS) (IASB 2014).
Generally, the provided insights can support standard setters and regulators in advancing as
well as developing new requirements.
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Moreover, this research is relevant given the increasing complexity and subjectivity of
judgements and accounting estimates on the one hand, and on the other hand due to concerns
about increasing complexity but decreasing relevance of financial reports (e.g., Mayorga and
Sidhu 2012; Barker et al. 2013; Ajekwe and Ibiamke 2019). Thus, it is of particular importance
to disclose information on the most difficult subjective or complex judgements and assumptions
in order to not distract users from decision-useful information (FRC 2017). My results give
indications on which accounting items are particularly affected by judgements and estimation
uncertainties from the firms’ point of view. Lastly, I provide insights into industry specific
sources of estimation uncertainties and show which industry have such affected items.
The remainder of this paper is structured as follows. In section 2, I provide the
conceptional and regulatory background. Section 3 contains related literature. Section 4
presents the empirical analyses by describing the sample selection and data as well as the
research design. Section 5 presents and discusses the empirical findings. Section 6 summarises
and concludes.
2.

Institutional Background

2.1

Nature and Relevance of Judgements and Accounting Estimates
In general, two types of situations appear which cause discretionary scope in financial

reports: (i) judgements made by the management in applying firms’ accounting policies, and
(ii) judgements due to managements’ assumptions about the future. Judgements made by the
management when applying accounting policies include determining, for example, the time at
which all significant risks and rewards of ownership of financial assets or lease assets are
transferred, whether sales of goods are financing arrangements not causing revenue, whether or
not an entity has control over another entity and whether terms in contracts of financial assets
give rise to cashflows that are solely principal and interest payments (IAS 1.123). Along with
judgements, almost all amounts in firms’ financial statements, with exceptions, for instance, for
cash in firm’s domestic currency, reflect certain estimates of the future (IASB 2014). These
estimates stem from managers’ judgements “[…] of the present and expected future benefits
and obligations associated with assets and liabilities” (Mayorga and Sidhu 2012, p. 28). In order
to reflect their expectations of the future, managers adjust cash flows by using accruals. Further,
18

there are various financial statement line items whose amounts consist of combinations of
differently measured amounts (Barth 2006). These accounting measurements are often
significantly influenced by judgements and/or estimates. Examples of line items based on such
accounting measurements include property, plant and equipment, inventory, financial
instruments, loans, provisions, accounts receivables, goodwill and other intangible assets.
Loans and accounts receivables, for instance, depend on estimated default risks of creditors and
debtors as well as depreciations of property, plant and equipment are based on estimated useful
lives and residual values (e.g., Barth 2006; Mayorga and Sidhu 2012). These estimates of the
future need to be based on circumstances which have already occurred by the time the estimates
are made (Barth 2006).
Indeed, determining estimates is not always easy and judgements become more complex
and subjective, not least due to their reliance on increasing numbers of variables and
assumptions (Mayorga and Sidhu 2012). Accordingly, the inherent precision level in financial
statements decreases as well as the risk of material misstatement increases (Ajekwe and
Ibiamke 2019). Thus, clearly identified meaningful disclosures about judgements and
estimation uncertainties appear to be valuable for financial statement users because they provide
them with relevant information for their decision-making (Hodgdon and Hughes 2016).
Accordingly, I argue that quality financial statements can be attained only through the provision
of appropriate, comprehensive judgement and estimation uncertainty disclosures (Ajekwe and
Ibiamke 2019).
In spite of the challenges in determining accounting estimates as well as the complexity
and subjectivity of judgements on the one hand, and the importance of providing appropriate
information in financial statements on the other hand, there is only limited regulatory guidance.
The standard, for example, contains no information on how to develop accounting estimates,
on where exactly and in what format to disclose information about judgements and estimation
uncertainties. However, unlike recognition and measurement options, discretionary scope is not
directly intended by standard setters but is attributable to the practical impossibility to truly
reflect economic reality by complete standardisation (Barth, Landsman, and Lang 2008).
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2.2

Disclosure Requirements and Concept of IAS 1
Disclosure requirements about judgement and estimation uncertainties are documented in

IAS 1, which, generally, sets overall requirements for the presentation of financial statements,
guidelines for their structure and minimum requirements for their content (IAS 1.1). After
adopting IAS 1 in April 2001, the IASB issued a revised IAS 1 (revised 2003) in December
2003 to be applied from January 1, 2005. This revised version required judgement and
estimation uncertainty disclosures, documented in IAS 1.113 and .116 (revised 2003), for the
first time. Ever since the IASB replaced IAS 1 (revised 2003) by IAS 1 (revised 2007),
mandatory since January 1, 2009 (IAS 1, A581), these specific requirements have been
documented in IAS 1.122 and .125.5
IAS 1.122 requires reporting firms to disclose critical judgements made by the
management in the process of applying the firm’s accounting policies in the summary of the
significant accounting policies or other notes. These refer to judgements that have a significant
effect on the amounts recognised in the financial statements (materiality criterion6). However,
disclosures on judgements involving estimations are not required by IAS 1.122 but by
IAS 1.125 (see also IAS 1.132).7 IAS 1.125 requires reporting entities to disclose key sources
of estimation uncertainty. In detail, firms are required to disclose assumptions that they make
about the future, and other major sources of estimation uncertainty that have a significant risk
of causing a material adjustment to the carrying amounts of assets and liabilities within the next
financial year. For the affected assets and liabilities, the proposed disclosures shall include
details of their nature (IAS 1.125 (a)) and their carrying amounts (IAS 1.125 (b)). However,
differentiating both requirements (IAS 1.122 and 125) does not mean that one involves the
exercise of judgement and the other does not. It is rather that the disclosures do not relate to
each other, i.e., the IAS 1.122 disclosure requirement regarding judgements in applying the

5

Even though IAS 1 has been revised in 2007 and in this context disclosure requirements for judgements and
estimation uncertainties have been moved from IAS 1.113 and 1.116 to IAS 1.122 and 1.125, but were not
basically new, the revision is not considered as regulatory change with regard to these specific disclosures.
6
IAS 1 (revised 2007) clarifies what is meant by the “materiality criterion”, i.e., by stating that when a specific
disclosure is required by a standard, a firm does not need to provide the respective information unless it is
material (IAS 1.31).
7
Some of the disclosures as per IAS 1.122 are required by other standards, e.g., IFRS 12 or IAS 40 (IAS 1.124).
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firm’s accounting policies explicitly excludes those that involve estimations, which are required
by IAS 1.125 (Ajekwe and Ibiamke 2019).
Consistent with the standard setter’s principles-based approach to disclosures, the
disclosure requirements leave substantial judgement to preparers of financial statements (Abad
et al. 2020). IAS 1 does not specify any particular form or level of detail of the disclosure
(IAS 1.BC84). For instance, IAS 1.122 does not specify the term “most significant” and neither
requires quantifications nor any explanations on managements’ decision-making criteria. Thus,
merely mentioning the issues or financial statement items being subject to management’s
judgement may ensure compliance with the IAS 1.122 requirements. However, firms may not
be compliant with the disclosure requirements by just referring to the general fact that
judgements are made by the management preparing the financial statements. Likewise,
IAS 1.125 explicitly restrains the scope of the disclosures to items with a “significant risk” of
causing “material” adjustments to the carrying amounts (IAS 1.BC84). Indeed, it is up to
preparer’s judgement whether a significant risk is involved as well as whether the resulting
adjustments to the carrying amounts are material. Further, IAS 1.131 allows firms to waive
disclosures of the extent of possible effects of an assumption or another source of estimation
uncertainty if it is impracticable. Eventually, this exemption provides firms with a wider
discretionary scope for interpreting the disclosure principles as per IAS 1.125 and may even
enable them to specifically circumvent required disclosures for whatever reasons.
Overall, the standard setter implies that the nature and extent of the provided information
differ from firm to firm based on firms’ unique circumstances (IAS 1.BC84). For that reason,
disclosures should be presented in a manner that assists users of individual financial statements
to understand management judgements and the assumptions made about the future (Mayorga
and Sidhu 2012). Despite that fact that specific disclosures about judgements and estimation
uncertainties are mandatory, they do not necessarily imply that all entities need to make a
disclosure due to the discretionary character. Finally, the lack of detailed guidance for
disclosure may result in „variations in type, positioning, content, and quality of disclosure
across firms“ (Mayorga and Sidhu 2012, p. 29).
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3.

Empirical Studies
In general, empirical research on judgement and estimation uncertainty disclosures is not

new. Studies focusing on these disclosures of listed firms in various European countries (EUlisted firms), show that, after the IFRS adoption in the EU in 2005, some firms neglect separate
judgement and estimation uncertainty disclosures within the notes to financial statements, and
other firms only provide boilerplate disclosures (e.g., Runesson 2015; Hodgdon and Hughes
2016). Despite observed disclosure patterns of EU-listed firms, Hodgdon and Hughes (2016)
find, by focusing on the 2007 disclosures, that firms’ decision to separately disclose more than
boilerplate information is significantly associated with their Big 4 auditor choice and global
activities. Furthermore, they find Big 4 auditor choice, firm size and global activities to be a
factor positively affecting qualitative characteristics such as content and format of these
disclosures. Stronger corporate governance and higher profitability only significantly affects
the firms’ decision to separately disclose more than boilerplate information within the
manufacturing industry. Similarly, Runesson (2015) studies EU-firms’ disclosures of
judgements and estimation uncertainties for the period 2005, i.e., the financial year of first-time
mandatory application of the investigated IAS 1 disclosure requirements, to 2009 and draws
conclusions on factors influencing existing principles-based disclosures. She identifies specific
firm incentives such as financing needs, level of globalisation, firm size and legal environment
to be the main drivers of extensive disclosures. Additionally, the author finds a learning effect
over time. Further on, Amiraslani, Iatridis, and Pope (2013) investigate IFRS compliance on
policy disclosures concerning property, plant and equipment, intangible assets and goodwill.
Within this context, they show that most of their investigated EU-listed firms are compliant
with IAS 1 disclosures but apply a “box-ticking” disclosure behaviour. Only few of their sample
firms provide detailed disclosures.
However, there is little research investigating European firms that include German firms
(e.g., Runesson 2015; Hodgdon and Hughes 2016). Additionally, there is limited research
which emphasises on single European IFRS-adopting countries. The focus on one specific
country, i.e., studying a rather homogeneous economic, cultural context, mitigates biases
occurring due to individual features of different countries. Cultural and country-specific
differences in institutional factors, such as enforcement mechanisms, the law system,
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governance systems or investor protection substantially influence how accounting standards are
applied and affect financial reporting quality (e.g., Ball 2006; Nobes 2006; Tsalavoutas,
Tsoligkas, and Evans 2020). One of my contributions to the literature is to focus exclusively on
Germany as a representative of an insider economy with a two-tier governance system which
separates management and supervisory board (e.g., Leuz, Nanda, and Wysocki 2003; Lazar and
Velte 2018). Compared to outsider economies, including the UK or the US, such insider
economies are characterised by weaker shareholder rights, less developed stock markets, less
concentrated ownership, but a relatively strong legal enforcement system (Leuz, Nanda, and
Wysocki 2003). Accordingly, investors may ask for more reliable information and firms in
Germany could use their judgement and estimation uncertainty disclosures to convince
investors and justify their decision as best as possible.
To my knowledge, only Teitler (2006) investigates the disclosure behaviour in question
focusing on a unique, though relatively small sample of 20 German firms. The author places
emphasis on the information disclosed in accordance with IAS 1.116 (IAS 1 (revised 2003)),
i.e., disclosure regarding estimation uncertainties. Disclosures required by IAS 1.113 (IAS 1
(revised 2003)), i.e., about critical judgements made by the management in the process of
applying the firm’s accounting policies, is not within the scope of her research. Teitler (2006)
finds that German firms provide varying levels of details of disclosure, but rather boilerplate
and lacking required quantifications concerning the sensitivity of carrying amounts, expected
resolutions of uncertainty and ranges of future outcomes or changes made to past assumptions.
Within in my study, I emphasis on both judgement and estimation uncertainty disclosures and
therefore, contribute to the findings of Teitler (2006) with regard to the provided level of detail
of IAS 1 disclosures of German firms. Additionally, by investigating disclosures from 2010 to
2014, I provide evidence on the development of judgement and estimation uncertainty
disclosures over time for a more recent period, further removed from the period of first-time
mandatory application in comparison to prior studies. This enables me to provide deeper
insights into how firms adjust their disclosures over time within a relatively stable regulatory
observation period.
Apart from the European setting, Mayorga and Sidhu (2012) find that the 20 largest
Australian firms rather restrict detailed information and try to accomplish the disclosure
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regulations by using relatively vague wording. They conclude that disclosed information is
insufficient and inconclusive for their financial statement users. Another study by Ajekwe and
Ibiamke (2019) investigating Nigerian-listed firms’ disclosure find similar results. The authors
observe that firms provide some but rather non-sufficiently informative disclosures. They
conclude that information does not give users meaningful insights and disclosure levels fail to
comply with the intentions of the regulatory requirements.
Additionally, there are U.S. studies emphasising on similar specific disclosures within the
Management’s Discussion and Analysis – in line with US GAAP known as critical accounting
policies. Hughes, Sander, and Snyder (2009), for example, examine the annual developments
of the disclosed critical accounting policies of U.S.-listed firms from 2001 to 2003 and note
quality improvements as well as enhanced levels of disclosure over time. However, results
indicate that, initially, not all sample firms include critical accounting policy disclosures in
2001. Even two years later, after the Securities and Exchange Commission (SEC) initiated
additional guidance, some items continued to be poorly disclosed which indicates that firms did
not fully disclose content which the SEC identified as important. Levine and Smith (2011) find
firms disclosing between six and seven policies as critical with most cited policies regarding
revenue recognition, taxes, contingencies, marketable securities and impairments which
covered approximately 50 % of the total disclosures. The authors further find a positive
association between the quantity of disclosed critical accounting policies and a firm’s litigation
risk. Additionally, they provide evidence for the decision-usefulness of disclosed critical
accounting policies for investors (Levine and Smith 2011).
Apart from academic research, also professional accounting bodies as well as public
auditing firms have approached this topic in studies and confirm that firms eventually use
imprecise regulations for their own benefit and provide varying levels of details of disclosure
(e.g., ICAEW 2007; Deloitte & Touch LLP 2008; IAASA 2015; FRC 2017). For example, the
Institute of Chartered Accountants in England and Wales (ICAEW)8 investigating EU-firms as
well as the auditing firm Deloitte & Touch LLP examining UK-firms, find varying quality and
quantity of judgement and estimation uncertainty disclosures, brief boilerplate disclosures and

8

The Institute of Chartered Accountants in England and Wales (ICAEW) is an (membership) organisation
promoting, developing and supporting chartered accountants in 148 countries.
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poor information of specific details about accounting estimates (ICAEW 2007; Deloitte &
Touch LLP 2008). Similarly, ten years later, the Financial Reporting Council (FRC)9 that
reviewed 20 UK-listed firms’ disclosures of judgements and sources of estimation uncertainties
reconfirms that, still, a significant minority rather uses non-entity specific, boilerplate text
without providing additional useful information. Further, a third of the reviewed sample firms
do not clearly distinguish between judgements and estimates (FRC 2017).
Overall, drawing on prior literature, there may be several reasons influencing the level of
firms’ provided judgement and estimation uncertainty disclosures. Firms may, for example,
provide low disclosure levels due to unintentionally neglecting decision-useful information by,
for instance, overlooking particular requirements. Likewise, they may misinterpret disclosure
principles and/or requirements (e.g., Glaum et al. 2013; Bamber, McMeeking, and Petrovic
2018). Moreover, firms may deliberately neglect to comply with standards as intended by the
standard setter, which is more likely in case of weak enforcement (e.g., Brown and Tarca 2005;
Daske et al. 2008). Lastly, another possible explanation for low disclosure levels, may simply
be firms’ individual definition of materiality. Since the standard setter allows firms to waive
non-material disclosures (IAS 1.31) without providing clear guidance on materiality thresholds,
the application of materiality notion and judgement on whether information needs to be
disclosed is challenging.
4.

Research Methodology

4.1

Sample and Data
My sample is based on the assessment of judgement and estimation uncertainty

disclosures provided by the largest publicly listed German firms in their financial statements’
notes in fiscal years from 2010 to 2014. I start selecting my sample from all firms listed in
HDAX and SDAX at the Frankfurter stock exchange as of December 31, 2010, December 31,
2012, and December 31, 2014. As of these dates, HDAX comprises 110 firms listed in DAX,

9

The Financial Reporting Council (FRC) is an independent regulator in the UK and Ireland, responsible for
regulating auditors, accountants and actuaries, and setting the UK’s Corporate Governance and Stewardship
Codes.
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MDAX and TecDAX.10 SDAX comprises 50 smaller firms (small caps) that rank directly
below the MDAX shares in terms of market capitalisation and trading volume. The selected
indices cover all industry sectors and comprise the shares of the largest firms that are listed in
the Prime Standard segment. Since I investigate the largest, probably most sophisticated
German firms that are listed at the stock exchange with the highest transparency requirements
(Deutsche Börse Cash Market 2020), I expect to find compliance with relevant disclosure
requirements. Germany is one of the largest European economies and firms listed in the Prime
Standard and their financial statements are in global public and investor focus (Lazar and Velte
2018). In addition, the largest firms comprise a large part of the economy (e.g., Mayorga and
Sidhu 2012). Finally, the sample selection process yields an initial sample of 480 firm-years
(160 unique firms per year). The sample selection process is displayed in Table 1.
[Table 1 about here.]
I make the following modifications to derive the final sample: First, I exclude 28 foreign
registrants, i.e., firms, whose country of origin is not Germany. Second, I exclude 63 firms from
the finance, insurance and real estate sector11 because of their specific disclosure requirements.
Lastly, I delete all firms that are neither quoted in the HDAX nor SDAX in five consecutive
years starting from December 31, 2010. Thus, a balanced sample with 321 firm-year
observations of 107 unique firms is obtained.
The decision to investigate disclosures on a two-year interval basis covering fiscal years
2010, 2012 and 2014 is due to the applied time-consuming research method, i.e., detailed
content analysis, resulting in typically small-sample-based evidence (Daske and Gebhardt
2006). However, applying a two-year interval-based investigation allows me to observe a
potential trend of disclosure levels over a comparable longer period of time in spite of a
relatively small sample. Additionally, by choosing fiscal year 2010 as a starting point, I focus
on a more recent period, further removed from the period of first-time mandatory application
in comparison to prior studies. Thus, I allow a five-year learning period for firms in terms of
developing systems and adapting disclosures to comply with the disclosure requirements which

10

As of December 30, 2010, DAX comprises the 30 most actively traded German shares (blue chips). MDAX
contains 50 largest Prime Standard listed shares ranking directly below the DAX shares. TecDAX comprises
30 Prime Standard listed shares ranking directly below the DAX shares.
11
Industry classification bases on DAX Super-Sector Index. The firms deleted from the sample belong to the supersector FIRE (finance, insurance and real estate).
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became effective for fiscal years beginning on or after January 1, 2005, for the first time.12 With
this procedure I intend to investigate how firms adjust their disclosures over time within a
relatively stable regulatory observation period.
Table 2 reports some descriptive statistics for my sample firms.
[Table 2 about here.]
Further, distributions of the sample firms by industry, by auditors and by market index
can be seen in Table 5. Industry classification bases on the DAX Super-Sector Index. Most of
the firms belong to the DAX Super-Sector Index industrials (40.19 %), are mainly audited by
PwC (27.73 %) and KPMG (28.04 %) and are MDAX-listed.
4.2

Empirical Analysis of Judgement and Estimation Uncertainty Disclosure
In this study, disclosure data is hand-collected via a comprehensive qualitative content

analysis of disclosures on judgements according to IAS 1.122 and disclosures related to
estimation uncertainties according to IAS 1.125 provided in the financial statement notes of the
sample firms. To gain insights into firms’ provided judgement and estimation uncertainty
disclosures as comprehensively as possible, I conduct my empirical investigation in the
following steps: I begin by identifying the section within the notes of the financial statements
dedicated to the disclosures as required by IAS 1.122 and 1.125 and provide an overview of
firms’ general disclosure practices on judgements and estimation uncertainties by year. I outline
different general disclosure patterns of my sample firms based on the level of detail of their
disclosures provided and group them accordingly for further analyses (see section 5.1). Within
this context, I identify the major sources of judgements and estimation uncertainties in financial
statements and individually examine the level of details disclosed for each of the accounting
items identified as such sources (see section 5.2). In the next step, to measure and being able to
compare the overall level of judgement and estimation uncertainty disclosures for financial
years 2010, 2012 and 2014, I follow prior disclosure quality research and develop a relative
disclosure score (DIS) for each year (e.g., Marston and Shrives 1991; Cooke 1989, 1992; Street
12

The 5-year learning period includes a 4-years period to develop disclosures to comply with the new specific
disclosure requirements according to IAS 1 (revised 2003) and an additional one-year period to ensure
compliance with the disclosure requirements of IAS 1 (revised 2007). Although IAS 1 has been revised in 2007,
disclosure requirements for judgements and estimation uncertainties have simply been moved from IAS 1.113
and 1.116 to IAS 1.122 and 1.125 but were not basically new.
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and Bryant 2000; Street and Gray 2001). By providing descriptive statistics and univariate
analyses of the disclosure scores, I aim to draw conclusions as to the overall quality of
judgement and estimation uncertainty disclosures and, in particular, to explore how firms adjust
these principles-based disclosures over time (see section 5.3).
4.3

Disclosure Score
To develop the relative disclosure score (DIS), I follow the method of Mayorga and Sidhu

(2012) and execute the content analysis in three steps in order to select the items for the
disclosure score. In the first step, I identify the main types of recognised and material
accounting items that are likely to be subject to judgements and estimation uncertainties. This
is determined by reviewing the sample firms’ significant accounting policy notes that identify
all accounts that require some level of judgements and estimation uncertainties. In a second
step, I review each firm’s annual report to detect if the firm has any of these predetermined
types of accounting items reported in its financial statement. A firm having an item reported in
its accounts is a necessary condition for expecting any disclosure on judgements and estimation
uncertainties. Panel A of Table 3 summarises the in step one identified accounting items that
are typically considered as subject to judgements and estimation uncertainties as well as the
frequencies of the respective accounting items that the sample firms have reported in their
financial statements (step two). The most frequently disclosed items disclosed by at least 5 %
of the sample firms have been selected to construct the disclosure score. Eventually, the
disclosure score for each fiscal year is based on judgement and estimation uncertainty
disclosures of 18 accounting items.
[Table 3 about here.]
After checking whether any of these 18 items has been reported in the sample firms’
financial statements (step two), I remain with step three and search for more detailed
information related to judgements and estimation uncertainties that may affect the respective
accounting items.13 This reveals that the sample firms do not consistently distinguish between

13

In order to ensure consistency and minimise subjectivity, I follow the applied process of prior studies and
involved a second independent person – an experienced graduate student– who recollected the disclosure index
items for sample firms on a random basis. After reviewing all financial statements and selecting the items to be
included in the disclosure index, an independent assistant coder repeated this process. The assistant coder then
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disclosures required by IAS 1.122 and IAS 1.125 but predominantly use the terms relating to
judgement and estimation uncertainty disclosures interchangeably. Based on the observed
degree of disclosure specificity, the following coding system has been developed:
•

In absence of any separately presented disclosures on underlying judgements and estimation
uncertainties for a specific reported accounting item a value of (0) is assigned.14

•

If the accounting item is separately identified (explicitly named) without any further details
provided, a value of (1) is assigned.

•

If more detailed information on judgements and estimation uncertainties is disclosed, a
value of (2) is assigned. More detailed information includes, additional to the separately
identified accounting item, explanatory details on the underlying judgements and estimation
uncertainties and/or a specific reference to a financial statement footnote in which the
accounting item is explained.
Apart from the above, each sample firm receives one point for separately disclosing at

least a generic remark on the fact that the financial statements contain judgements and
estimation uncertainties in general. Thus, for each firm per year the total disclosure score can
take values between 0 and 37. Since certain accounting items are not relevant to each sample
firm, the maximum score possible has been identified, i.e., the accounting items that are actually
applicable to a firm, based on the review of the complete financial statements (see second step).
Ultimately, I calculate a relative disclosure score (DIS) per sample firm per year by dividing
the received total disclosure score by the maximum score possible for that firm.

independently reviewed the scores for 150 randomly selected financial statements by repeating the item selection
process. There have only been a few minimal disagreements, indicating a high level of inter-coder reliability.
14
Disclosure has to be separately presented at least addressed within the notes. Information disclosed elsewhere
in the financial statements is not considered. According to Hodgdon and Hughes (2016), disclosure on
judgements and estimation uncertainties has more value for users, if it is grouped and presented separately and
includes any further information about the impact it has on specific accounting items. Prior studies justify this
assumption by finding that separate disclosure of important information, even though it has already been found
elsewhere, influences judgements and decisions of financial statement users (e.g., Hirst and Hopkins 1998;
Mains and McDaniel 2000; Elliot 2006; Lehavy, Li, and Merkley 2011).
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5.

Empirical Evidence on Judgement and Estimation Uncertainty Disclosures

5.1

Patterns of Judgement and Estimation Uncertainty Disclosures
Table 4 displays that the sample firms apply the requirements of IAS 1.122 and 1.125

differently, resulting in the provision of different types of judgement and estimation uncertainty
disclosures.
[Table 4 about here.]
Panel A of Table 4 shows that most of the firms provide clearly identified judgement and
estimation uncertainty disclosures within their financial statement notes. More precisely, in
2010 and 2012, nearly all firms (106 out of 107 firms) and in 2014 all firms provide such
disclosures by at least disclosing a generic remark that their financial statements contain
judgements and estimation uncertainties in general.
As presented in Panel B of Table 4, a closer examination of the disclosing firms reveals
the following: One sample firm consistently provides only the fact that judgements and
estimation uncertainties exist without providing any further discussion (referred to as disclosure
category (a) “generic remark only”). Further, 20.57 % of the disclosing sample firms in 2010,
14.15 % in 2012 and 11.21 % in 2014 explicitly name specific accounting items which are
subject to judgements and estimation uncertainties but without providing any further details
(referred to as disclosure category (b) “separately identified accounting item(s) only”).
However, firms predominantly disclose, in addition to separately identifying accounting items,
more detailed information. This comprises firms which either provide explanatory details
(referred to as disclosure category (c) “explanatory note only”) or precise references to financial
statement footnotes in which respective accounting items are further explained (referred to as
disclosure category (d) “specific footnote reference only”), as well as firms which provide both
explanatory details and specific footnote references (referred to as disclosure category (e)
“explanatory note & specific footnote reference”).15 Over time, a slight decrease of firms which
separately identify accounting items only (disclosure category (b)) can be noted. In addition,
results show that the amount of sample firms providing the most detailed information

15

I present examples for the different types of disclosures that sample firms provide in their financial statement
notes in Appendix 1.
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(disclosure category (e)) rises from only 37.74 % in 2010 up to 55.14 % in 2014. In sum, these
results indicate a change of disclosure patterns over time, i.e., an increasing level of detail of
the investigated disclosures. Eventually, whenever firms provided disclosures, respective
sections within the notes were generally easy to identify, predominantly through clearly labelled
headings.
For further analyses and to capture the extent of the disclosures that firms provide, I
identify three different main (logical) patterns of judgement and estimation uncertainty
disclosures based on the level of detail of the provided disclosures: non-disclosure vs. general
vs. detailed disclosure of information. Accordingly, I classify the sample firms into three
respective groups as presented in Table 5: First, I group firms which provide a generic remark
only (disclosure category (a)) with non-disclosing firms (hereafter non-disclosures sample).
This is because firms may not sufficiently comply with the disclosure requirements of IAS 1
when not at least identifying the affected accounting item(s) (Mayorga and Sidhu 2012). This
assumption is consistent with ESMA’s expectations of firms not to use “standardized language
such as extensive quotation from the standard that does not reflect the specific circumstances
of the entity or are not applicable to it” (ESMA 2013, p. 6). Second, firms which separately
identify affected accounting items only (disclosure category (b)) limit their disclosures to a
minimum and are classified as firms only providing non-descriptive, very general information
(hereafter general disclosures sample). Ultimately, the third group comprises those firms
disclosing, in addition to separately identifying accounting items, more detailed information
about how judgements and estimation uncertainties may affect these accounting items
(hereafter detailed disclosures sample).
Apart from the distribution for the total sample, Table 5 summarises distributions of these
different types of disclosures by industry, auditor, and market index. While non-disclosing
firms fall within the industries industrials, pharma & health care and consumer services,
remaining sample firms in the consumer goods, basic materials and information technology
industry at least provide general disclosures. Of all Big 4 clients in the sample, one Deloitte
client and two PwC clients are part of the non-disclosing group. All EY and KPMG clients
provide at least general disclosures by separately identifying the affected accounting item(s).
The latter is also true for all DAX listed firms, whereas one MDAX listed firm and two SDAX
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and TecDAX listed firms make no separately identifiable disclosures. However, the majority
of separately disclosing sample firms rather provide more detailed instead of general
disclosures (83.18 %).
[Table 5 about here.]
5.2

Disclosure of Sources of Judgements and Estimation Uncertainties
As presented in Panel A of Table 3, the sample firms identify 24 items as sources of

judgement and estimation uncertainties in total. On average, firms disclose 7.3916 sources of
judgement and estimation uncertainties with 1 to 15 items identified per firm. Based on the
industry, sample firms identify an average of 6.33 accounting items (consumer services) up
to 8.44 accounting items (basic materials) that are subject to judgements and estimation
uncertainties. Out of the average number of identified sources which are included in the DIS17,
the sample firms provide more details on judgement and estimation uncertainties for
5.1518 accounting items on average. Based on the industry, this varies between 3.73 items
(consumer services) and 6.08 accounting items (information technology) for which the sample
firms provide more detailed information. Aside from the most frequently identified items per
year as listed in Panel A of Table 3, Panel B displays the most frequently identified accounting
items as being subject to judgements and estimation uncertainties broken down by industry.
Given the existence of accounting items, Figure 1 displays the level of detail of judgement
and estimation uncertainty disclosures per relevant accounting item. First, it illustrates the
proportion of firms which (at least) explicitly identify certain accounting items (general
disclosures) based on the number of relevant items for the respective firm and second, the
proportion of firms which, additionally, include more details (detailed disclosures).
[Figure 1 about here.]
Among the most commonly relevant accounting items for the sample firms, provisions,
income and deferred taxes and goodwill are most frequently mentioned as sources of
judgements and estimation uncertainties. In addition, the sample firms relatively often mention

16

Not tabulated.
Detailed disclosures have only been examined for the 18 most frequently disclosed items (disclosed by at least
5 % of the sample firms) which are included in the disclosure index (DIS).
18
Not tabulated.
17
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pensions and total intangible other assets. However, although relevant for approximately one
third of the sample firms, construction contracts also seem to represent an important source of
judgement and estimation uncertainty. This assessment is underpinned by the particular large
proportion of firms providing detailed disclosures relative to merely mentioning the item when
relevant. This seems to be different for contingencies, for example. While a large proportion of
firms mentions contingencies as source, only few provide detailed disclosures when relevant.
This may be interpreted in different ways: In order to ensure compliance with the IAS 1
disclosure requirements firms may simply name as many accounting items as possible. It is also
conceivable that firms try to protect potential imprecisions or mistakes in their financial
statements by simply extending disclosures in terms of length (Levine and Smith 2011).
Table 6 presents additional insights into the level of detail of the disclosures by
accounting item and industry, given the occurrence of respective accounting items within an
industry. As expected, there are certain items, which are explicitly named more often in certain
industries than others which assumingly depends on the importance of specific accounting
items in certain industries. Results suggest that industry affiliation appears to play a role with
regard to the level of detail of the provided disclosures per accounting item.
[Table 6 about here.]
Hence, it seems rational that, for instance, a higher proportion of firms in the industry
basic materials (90.91 %) and industrials (67.86 %) explicitly name construction contracts as
being subject to judgements and estimation uncertainties, but consumer service firms do not
identify construction contracts at all. While consumer service firms, incorporating media and
retail firms, are simply not involved in construction contracts, such contracts are more likely to
occur and, thus, being subject to judgements and estimation uncertainties in the industrials
industry including construction, industrial or transportation and logistics firms. Capitalised
development costs are relevant to the sample firms in all industries. However, even though this
has been disclosed as source of judgements and estimation uncertainties in all industries,
capitalised development costs seem more likely to be identified as sources of judgement and
estimation uncertainty by industrials (29.52 %), pharma and health care (22.22 %) or
information technology (22.22 %) firms than by consumer goods, services or basic material
firms. Thus, results indicate that not only reporting practices but also the nature of the
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accounting items itself differ across industries. In line with a claim of Kothari, Ramanna, and
Skinner (2010), results suggest that these principles-based disclosure requirements lead to the
development of industry specific “working rules” in practise.
5.3

Disclosure Score – Level of Judgement and Estimation Uncertainty Disclosure
Table 7 presents descriptive statistics for my disclosure level variable derived from the

content analysis of the notes to financial statements. I report yearly summary statistics (number
of observations, mean, standard deviation, minimum, 25th percentile, median, 75th percentile,
maximum) for the relative disclosure index as well as average values of these statistics for the
fiscal years 2010, 2012 and 2014.
[Table 7 about here.]
Although most firms disclose details on how accounting policies and specific accounting
items are influenced by judgements and/or estimation uncertainties, the overall disclosure level
only amounts to 44 %. This is consistent with findings of prior literature concluding that
disclosure levels falls short of the regulators’ and enforcers’ intended spirit of the relevant
requirements (e.g., Mayorga and Sidhu 2012; Ajekwe and Ibiamke 2019). However, since the
standard setter allows firms to waive disclosures if it is not material (IAS 1.31) but does not
provide clear guidance on materiality thresholds, the low disclosure levels may be due to firms’
individual definition of materiality.
In detail, the mean (median) of the disclosure level rises from 39.8 % (37.9 %) for fiscal
year 2010 over 45.1 % (48.2 %) for fiscal year 2012 to 47.3 % (48.2 %) for fiscal year 2014.
As displayed in Table 8, paired t-test of the means of the yearly disclosure levels ((2010; 2012),
(2012;2014), (2010;2014)) reveal statistically significant differences indicating a significant
improvement of the disclosure level over time. In addition, statistically significant results of the
Wilcoxon signed rank sum test of the median indicate that the disclosure level rises. Thus, firms
seem to constantly adjust their disclosures. On the one hand, this is surprising, as they
assumingly should have developed systems and adapted disclosures after five years of
experience with new disclosure requirements. On the other hand, it is reasonable to assume that
firms need several years of experience to professionally apply the disclosure requirements (e.g.,
Dennis 2014).
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[Table 8 about here.]
However, Table 8 also presents results of a subsample analysis of the disclosure index for
different disclosure patterns (general disclosures sample and detailed disclosures sample) over
time. Results indicate that only those firms which disclose more detailed information already,
in addition to separately identifying accounting items, significantly improve their judgement
and estimation uncertainty disclosures. I observe that this is predominantly due to the following
(sometimes combined) two reasons: First, some firms identify accounting items as being subject
to judgements and estimation uncertainties without providing respective detailed information
for (at least) some of these identified items in the beginning of the sample period, while they
do so in the end of the period. I provide an example that illustrates such development in firms’
judgement and estimation uncertainty disclosures from 2010 to 2014 in Appendix 2. Second,
throughout the period observed, firms have certain accounting items reported in their accounts
which are typically subject to judgements and estimation uncertainties but do not include them
at all into their disclosures in the beginning of the sample period. In comparison, they separately
identify and provide further details for such items towards the end of the sample period. I
provide an example that illustrates such development in firms’ judgement and estimation
uncertainty disclosures from 2010 to 2014 in Appendix 3.
Drawing on findings of prior empirical studies (see section 3), I report details (incl.
univariate results) for several subsamples of my dataset including industry-, auditor-, and
market index-subsamples in Table 7. Results confirm findings of Hodgdon and Hughes (2016)
and show that also in Germany disclosure levels provided by clients of different audit firms is
not uniform. Clients of the audit firm EY have the highest mean (median) disclosure level of
49.7 % (50 %), while the mean (median) of the non-Big 4 audit clients is 40.5 % (39.6 %). The
difference between the mean (median) disclosure level provided by EY-clients and clients of
the remaining auditing firms is statistically significant at the one percent level (ten percent
level). Considering the Big 4 audit clients only, Deloitte clients provide the lowest disclosure
level on average (mean: 40.5 %, median: 41.9 %). However, only the difference of the median
(Deloitte- vs. all remaining audit firm clients) is statistically significant. Overall, results indicate
that some variation in disclosure level may depend on the choice of Big 4 auditor. Further, the
disclosure level is on average significantly lower for SDAX listed firms (mean: 39.5 %, median:

35

48.3 %), than for those listed in HDAX (mean: 46.8 %, median: 48.3 %), whereby the result is
probably driven by the MDAX listed firms. By industry, the highest average disclosure level is
displayed by information technology firms (50.1 %), the lowest average disclosure level by
consumer services firms. Thus, results indicate that the disclosure level among the largest
publicly listed German firms may be associated with industry effects.
6.

Summary and Conclusion
This study investigates disclosures about judgements and sources of estimation

uncertainties, required by IAS 1.122 and 1.125, that German, HDAX- and SDAX listed firms
provide in their IFRS financial statements over a period of five years. By examining 321 firmyear observations comprising 107 unique firms, I provide exploratory empirical evidence, first,
on how German firms apply these particularly principles-based disclosure requirements and
second, on how firms adjust their disclosures over time. In detail, I investigate whether firms
provide such disclosures in their financial statements and what level of detail of disclosure they
provide in fiscal years from 2010 to 2014, i.e., during a relatively period in which no regulatory
changes regarding the investigated disclosure requirements have been made.
I observe three different main disclosure patterns: no separate disclosures vs. general vs.
detailed disclosure of information. Further, I find a significantly increasing disclosure level
during the observation period indicating a constant adjustment of firms’ disclosures despite
several years of experience with these principles-based disclosure requirements. However,
although most firms disclose details on how accounting policies and certain accounting items
are influenced by judgements and/or estimation uncertainties, they do not provide detailed
information for all items which they explicitly identify as being subject to judgements and
estimation uncertainty disclosures resulting in low disclosure levels. For example, on average,
firms identify approximately seven accounting items as sources of judgements and estimation
uncertainties having a significant influence on amounts recognised in financial statements. Still,
firms only provide details of the nature or carrying amounts, as required by IAS 1.125, for five
affected items on average. Further, results reveal that the provided extent, nature and richness
of disclosure differs across industry with information technology firms providing the highest
and consumer services firms the lowest average disclosure level. Moreover, results indicates
that these principles-based disclosure requirements lead to the development of individual
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“working rules” which differ by industry, by auditor choice and by stock exchange listing. This
may result in a reduction of comparability of financial statements. In sum, my research indicates
that firms predominantly provide some disclosure which, however, is not sufficiently
informative in that financial statement users can entirely assess the reliability of the
management’s measurement choices or how estimation uncertainties influence financial
statements.
My findings provide valuable insights into firms’ interpretation and, therefore, the
functioning of these principles-based disclosure requirements over time which can support
standard setters’ and regulators’ work. Even though, my study only pertains a relatively small
part of mandatory financial reporting, it has implications for capital market participants, i.e.,
actual and potential investors, who incorporate the information provided in financial reports
into their investment decisions and, thus, rely on the decision-usefulness of disclosures.
My research is subject to certain limitations. First, interpretation of my results is limited
by the nature of content analysis. Its time-consuming character leads to relatively small samplebased results which makes them difficult to generalise across the complete German market.
Generally, a different sample of firms may lead to other findings. However, since I focus on the
largest German listed firms, the evidence improves the understanding of disclosure level or
compliance with these requirements for an important part of German economy of global public
and investor interest. Second, although I take great care of the selection of items for my
disclosure index, the use of a self-constructed disclosure index involves subjective judgement
which leads to a potential risk of biased results. Third, the generalisation of results regarding
the functionality of the IASB’s principles-based disclosure approach is not possible due to the
specific focus on only one aspect of one standard. Finally, a profound evaluation of whether
firms appropriately apply these particularly principles-based requirements is barely possible
without internal, private information. The assessment of compliance with such principles-based
disclosure requirements is as difficult for researchers as it may be for enforcers and regulators.
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Tables
Table 1: Sample Selection
Action

Firm-year
observations
480
471
462
452
433
411
389

HDAX and SDAX listed firms 2010, 2012, 2014
minus: foreign firms 2010
-9
minus: foreign firms 2012
-9
minus: foreign firms 2014
- 10
minus: finance, insurance and real estate firms 2010
- 19
minus: finance, insurance and real estate firms 2012
- 22
minus: finance, insurance and real estate firms 2014
- 22
minus: non-HDAX and -SDAX listed firms for consecutive years
- 68
321
2010-2014
Final sample (unique firms)
321 (107)
Notes: The table presents the sample selection process. I start with all firms listed in HDAX and SDAX at
the Frankfurter stock exchange as of December 31, 2010, December 31, 2012 and December 31, 2014.
Subsequently, I exclude 28 foreign registrants (firms, whose country of origin is not Germany), 63 firms
from the finance, insurance and real estate industry and all firms that are neither quoted in the HDAX nor
SDAX in five consecutive years starting from December 31, 2010. Thus, a balanced sample with 321 firmyear observations of 107 unique firms is obtained. In case a firm’s fiscal year does not coincide with the
calendar year, it is assigned to the year in which the fiscal year started. Industry classification bases on DAX
Super-Sector Index.
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Table 2: Descriptive Statistics
Variable
N
Mean
Sd
Min
P25
Med.
P75
Max
Market capitalisation (in million €)
321
8,693.321
16,845.990
120.161
796.765
1,868.850
6,507.504
93,445.100
Total assets (in million €)
321
15,974.785
39,608.559
53.986
954.090
2,175.999
8,487.100
345,331.000
Sales (in million €)
321
12,768.450
27,083.406
51.917
971.585
2,342.996
10,397.200
202,458.000
Auditor
Deloitte
321
0.112
0.316
EY
321
0.212
0.409
KPMG
321
0.280
0.450
PwC
321
0.277
0.448
Other (non-Big 4)
321
0.118
0.324
Market index
SDAX
321
0.243
0.430
MDAX
321
0.355
0.479
DAX
321
0.231
0.422
TecDAX
321
0.171
0.377
Notes: The table presents the descriptive statistics for the full sample. Data for market capitalisation in million Euros at calendar year-end (WC08001), total assets in
million Euros at fiscal year-end (WC02999) and sales in million Euros at fiscal year-end (WC01001) is collected from Datastream. Remaining data is hand-collected
from firms’ annual reports.
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Table 3: Most Frequently Identified Accounting Items Subject to Judgements &
Estimation Uncertainties
Panel A: Accounting Items Identified as Source of Judgement and Estimation Uncertainty
#
Identified items
2010
2012
2014
Freq.
%
Freq.
%
Freq.
%
1
Provisions
85
79.44
94
87.85
96
89.72
2
Income & deferred taxes
84
78.50
88
82.24
92
85.98
3
Goodwill
81
75.70
80
74.77
85
79.44
Total intangible other assets
4
(impairment, determination
75
70.09
80
74.77
81
75.70
of useful lives)
5
Pensions & OPEBs
69
64.49
75
70.09
79
73.83
PPE (depreciation &
6
impairment, determination of
67
62.62
73
68.22
71
66.36
useful lives)
7
Trade and other receivables
45
42.06
50
46.73
55
51.40
8
Acquisitions
44
41.12
45
42.06
46
42.99
Contingencies (assets &
9
45
42.06
40
37.38
43
40.19
liabilities)
Financial instruments (fair
10
26
24.30
36
33.64
38
35.51
value)
11 Inventories
20
18.69
25
23.36
27
25.23
12 Construction contracts
19
17.76
24
22.43
23
21.50
Capitalised development
13
19
17.76
22
20.56
21
19.63
costs
Leasing (classification
14
14
13.08
18
16.82
18
16.82
criteria)
15 Share-based payments
11
10.28
15
14.02
17
15.89
Investments accounted for
16
8
7.48
12
11.21
11
10.28
using equity method
17 Investment property
10
9.35
11
10.28
10
9.35
Non-current assets held for
18
5
4.67
7
6.54
11
10.28
sale & discounted operations
19 Revenue recognition
4
3.74
4
3.74
6
5.61
20 Consolidation
1
0.93
2
1.87
4
3.74
21 Currency translation
1
0.93
1
0.93
1
0.93
22 Accrual
1
0.93
1
0.93
1
0.93
23 Business Segments
1
0.93
1
0.93
1
0.93
24 IFRS 13
1
0.93
1
0.93
1
0.93
Notes: The table presents the most frequently disclosed accounting items that are identified as being
subject to judgements and estimation uncertainties. Accounting items disclosed by at least 5 % of the
sample firms feed into the self-constructed disclosure index. For year 2010, there is an item included
that has been disclosed by less than 5 % (non-current assets held for sale & discounted operations,
4.67 %) of the sample firms, since more than 5 % of the sample firms of the remaining research
periods (2012 and 2014) disclosed this item to be typically subject to judgements and estimation
uncertainties. In order to ensure comparability of the disclosure indices over the research period, each
year’s disclosure index includes the same items and builds on a consistent calculation basis.
Information on accounting items is hand-collected from sample firms’ financial statements. They are
determined by reviewing the respective section in sample firms’ financial statement notes that identify
all accounts that require some level of judgements and estimation uncertainties.
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Panel B: Most Frequently Identified Accounting Items Subject to Judgements & Estimation Uncertainties by Sector
Identified items
Consumer
Basic
Industrials
Consumer
Pharma &
Information
goods
materials
services
health care
technology
(N=51)
(N=39)
(N=129)
(N=30)
(N=36)
(N=36)
Freq.
%
Freq.
%
Freq.
%
Freq.
%
Freq.
%
Freq.
%
Provisions
43
84.31
34
87.18
114
88.37
23
76.67
30
83.33
31
86.11
Income & deferred taxes
46
90.20
28
71.79
106
82.17
26
86.67
22
61.11
36 100.00
Goodwill
39
31
79.49
102
79.07
16
53.33
29
80.56
29
80.56
76.47
Total intangible other assets (impairment,
41
35
89.74
89
68.99
17
56.67
21
58.33
33
91.67
80.39
determination of useful lives)
Pensions & OPEBs
41
38
97.44
98
75.97
12
40.00
16
44.44
18
50.00
80.39
PPE (depreciation & impairment,
31
34
87.18
94
72.87
19
63.33
14
38.89
19
52.78
60.78
determination of useful lives)
Trade and other receivables
30
15
38.46
46
35.66
12
40.00
19
52.78
28
77.78
58.82
Acquisitions
11
21.57
24
61.54
53
41.09
13
40.00
17
47.22
17
47.22
Contingencies (assets & liabilities)
10
19.61
19
48.72
54
41.86
18
60.00
17
47.22
10
27.78
Financial instruments (fair value)
24
47.06
20
51.28
37
28.68
6
28.68
6
16.67
7
19.44
Inventories
13
25.49
13
33.33
21
16.28
6
20.00
5
13.89
14
38.89
Construction contracts
6
11.76
10
25.64
38
29.46
6
16.67
6
16.67
Capitalised development costs
10
19.61
4
10.26
31
24.03
3
10.00
8
22.22
6
16.67
Leasing (classification criteria)
15
29.41
4
10.26
18
13.95
7
23.33
6
16.67
Share-based payments
6
11.76
7
17.95
3
2.33
3
10.00
11
30.56
13
36.11
Investments accounted for using equity
17.65
9
3
7.69
13
10.08
2
6.67
4
11.11
method
Investment property
3
5.88
6
15.38
20
15.50
2
6.67
Non-current assets held for sale &
1
1.96
4
10.26
16
13.18
1
2.78
discounted operations
Revenue recognition
1
3.33
5
13.89
8
22.22
Consolidation
4
3.10
2
6.67
1
2.78
Currency translation
3
8.33
Accrual
Business Segments
1
2.78
IFRS 13
1
0.78
Notes: The table presents the in Table 3 reported most frequently disclosed accounting items that are identified as being subject to judgements and estimation uncertainties by
industry. Bold entries indicate the highest percentages of accounting items per industry. Data collection and determination of the accounting items are outlined in the notes of
Table 3. Industry classification bases on DAX Super-Sector Index.
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Table 4: Number of Firms Providing Judgement & Estimation Uncertainty Disclosures
by Year
Panel A: Judgement and Estimation Uncertainty Disclosures (n=107)
2010
2012
2014
Disclosure within
Freq.
%
Freq.
%
Freq.
%
financial statement notes
No disclosure
1
0.93
1
0.93
0
0.00
Separate disclosure
106
99.07
106
99.07
107
100.00
Panel B: Nature of Separate Judgement and Estimation Uncertainty Disclosures by Year
Nature of separate
Freq.
Freq.
Freq.
%
%
%
disclosure
(n=106)
(n=106)
(n=107)
(a) Generic remark only
1
0.94
1
0.94
1
0.93
(b) Separately identified
accounting item(s) only
22
20.57
15
14.15
12
11.21
Separately identified
accounting item(s) incl.…
(c)…explanatory note
33
31.13
32
30.19
22
20.56
only
(d)…specific footnote
10
9.43
10
9.43
13
12.15
reference only
(e)…explanatory note &
specific footnote
40
37.74
48
45.28
59
55.14
reference
Total
106
100
106
100
107
100
Notes: The table describes firms’ disclosure practises regarding judgements and estimation uncertainties.
Panel A presents whether firms separately disclose any information on judgements and estimation
uncertainties or not. Panel B breaks down the nature of separately provided disclosures into five
categories (a)-(e) based on the characteristics of the provided disclosures. Firms assigned to category (a)
separately provide information on the fact that judgements and estimation uncertainties exist without any
further details (referred to as “general remark only”). Firms assigned to category (b) provide separate
judgement and estimation uncertainty disclosures and separately identify accounting items, which are
subject to judgements and estimation uncertainties, but without providing any further details (referred to
as “separately identified accounting item(s) only”). All firms assigned to categories (c)-(e) provide
separate judgement and estimation uncertainty disclosures, separately identify accounting items, which are
subject to judgements and estimation uncertainties and more (referred to as “separately identified
accounting items incl.…”), whereas firms assigned to category (c) include explanatory details on the
underlying judgements and estimation uncertainties (referred to as “explanatory note only”); firms
assigned to category (d) provide a precise reference to the financial statement footnote in which the
accounting item(s) is (are) further explained (referred to as “specific footnote reference only”); firms
assigned to category (e) provide both explanatory details and a precise reference to the financial statement
footnote (referred to as “explanatory note & specific footnote reference”).
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Table 5: Judgement & Estimation Uncertainty Disclosures by Industry, Auditor and Market Index (firm-years)
Total sample
(firm-years = 321; firms =
107)
Freq
%
.

Non-disclosures sample
(firm-years = 5; firms = 3)
Freq.

% of firms incl. nondisclosures

General disclosures sample
(firm-years = 49; firms = 26)
Freq.

% of firms incl.
general disclosures

Detailed disclosures sample
(firm-years = 267; firms = 108)
Freq.

% of firms incl. detailed
disclosures

Industry distribution
Consumer goods
51
15.89
7
13.73
44
86.27
Basic materials
39
12.15
3
7.69
36
92.31
Industrials
129
40.19
2
1.55
16
12.40
111
86.05
Consumer services
30
9.35
1
3.33
12
40.00
17
56.67
Pharma & health care
36
11.21
2
5.56
7
19.44
27
75.00
Information technology
36
11.21
4
11.11
32
88.89
Total
321
100.00
5
1.56
49
15.26
267
83.18
Auditor
Deloitte
36
11.21
1
2.78
1
2.78
34
94.44
EY
68
21.18
0.00
6
8.82
62
91.18
KPMG
90
28.04
0.00
19
21.11
71
78.89
PwC
89
27.73
2
2.25
13
14.61
74
83.15
Other (non-Big 4)
38
11.84
2
5.26
10
26.32
26
68.42
Total
321
100.00
5
1.56
49
15.26
267
83.18
Market index
SDAX
78
24.30
2
2.56
20
25.64
56
71.79
MDAX
114
35.51
1
0.88
12
10.53
101
88.60
DAX
74
23.05
0.00
9
12.16
65
87.84
TecDAX
55
17.13
2
3.64
8
14.55
45
81.82
Total
321
100.00
5
1.56
49
15.26
267
83.18
Notes: The table presents the sample distributions by industry, auditor and market index for the total sample and subsamples partitioned by three different main disclosure
patterns. The disclosure pattern classification is based on the level of detail of the provided disclosures: non-disclosure vs. general vs. detailed disclosure of information. The
non-disclosures sample comprises all firms providing no disclosures at all or a generic remark only (see category (a) disclosures as defined in the notes of Table 4). The general
disclosures sample comprises all firms which separately identify affected accounting items only (see category (b) disclosures as defined in the notes of Table 4). The detailed
disclosures sample comprises all firms providing, in addition to separately identifying accounting items, more detailed information about how judgements and estimation
uncertainties may affect these accounting items (see category (c)-(e) disclosures as defined in the notes of Table 4).
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Consumer
goods
Basic
materials

Industrials

Consumer
services
Pharma &
health care
Information
technology

relevance
(N=51)
general
detail
relevance
(N=39)
general
detail
relevance
(N=129)
general
detail
relevance
(N=30)
general
detail
relevance
(N=36)
general
detail
relevance
(N=36)
general
detail

Non-current assets held for
sale & discounted operations

Investment property

Investments accounted for
using equity method

Share-based payments

Leasing (classification
criteria)

Capitalised development
costs

Construction contracts

Inventories

Financial instruments
(fair value)

Contingencies
(assets & liabilities)

Acquisitions

Trade and other receivables

PPE (depreciation &
impairment, determination of
useful lives)

Pensions & OPEBs

Total intangible other assets

Goodwill

Income & deferred taxes

Provisions

Nature of separate disclosure

Table 6: Nature of Judgement & Estimation Uncertainty Disclosures – Distribution by Industry & Accounting Item

100.00 100.00 98.04 100.00 100.00 100.00 100.00 84.31 35.29 100.00 100.00 27.45 100.00 100.00 47.06 60.78 35.29 37.25
84.31 90.20 86.11 80.39 80.39 60.78 58.82 25.58 55.56 47.06 25.49 42.86 19.61 29.41 25.00 29.03 16.67 94.74
58.82 68.63 80.56 50.98 70.59 31.37 35.29 23.26 16.67 41.18 17.65 42.86 15.69 21.57 12.50 29.03 16.67 5.26
100.00 100.00 92.31 100.00 100.00 100.00 100.00 94.87 69.23 100.00 100.00 28.21 100.00 100.00 61.54 100.00 43.59 43.59
87.18 71.79 79.49 89.74 97.44 87.18 38.46 64.86 70.37 51.28 33.33 90.91 10.26 10.26 29.17
64.10 48.72 74.36 56.41 79.49 51.28 15.38 43.24 25.93 41.03 12.82 90.91 7.69 10.26 20.83

7.69 35.29 23.53
7.69 29.41 23.53

97.67 100.00 95.35 100.00 93.80 100.00 100.00 88.37 68.22 100.00 95.35 43.41 81.40 100.00 64.34 82.17 54.26 41.86
90.48 82.17 82.93 68.99 80.99 72.87 35.66 46.49 61.36 28.68 17.07 67.86 29.52 13.95
66.67 61.24 69.92 42.64 64.46 41.09 21.71 34.21 12.50 23.26 6.50 58.93 22.86 8.53
100.00 100.00 93.33 100.00 86.67 100.00 100.00 80.00 70.00 100.00 100.00
76.67 86.67 57.14 56.67 46.15 63.33 40.00 54.17 85.71 28.68 20.00
43.33 40.00 39.29 36.67 30.77 26.67 30.00 33.33 28.57 23.33 10.00

3.61 12.26 28.57 29.63
3.61 8.49 17.14 20.73

50.00 100.00 73.33 70.00 40.00 33.33
20.00 23.33 13.64
20.00 20.00 13.64

9.52 16.67
9.52 16.67

0.00
0.00

100.00 100.00 100.00 100.00 91.67 100.00 100.00 86.11 66.67 100.00 100.00 33.33 100.00 100.00 69.44 88.89 16.67 27.78
83.33 61.11 80.56 58.33 48.48 38.89 52.78 54.84 70.83 16.67 13.89 50.00 22.22
52.78 50.00 69.44 50.00 33.33 16.67 33.33 51.61 33.33 16.67 2.78 50.00 19.44

0.00 44.00
0.00 32.00

0.00
0.00

0.00
0.00

0.00
0.00

100.00 100.00 100.00 100.00 77.78 100.00 100.00 83.33 47.22 100.00 100.00 22.22 75.00 100.00 83.33 44.44

30.56

86.11 100.0 80.56 91.67 64.29 52.78 77.78 56.67 58.82 19.44 38.89 75.00 22.22 16.67 43.33 25.00
63.89 83.33 63.86 61.11 60.71 36.11 61.11 40.00 29.41 16.67 38.89 50.00 14.81 16.67 43.33 25.00

9.09
9.09

Continued on next page

49

Continued from previous page
Notes: The table presents the distribution of judgement and estimation uncertainty disclosures by accounting item and industry. Values in the upper row show the percentages
of firms for which the accounting item is relevant (relevance), i.e., the item is existent in a firm’s accounts. Values in the middle row show the percentage of firms which
separately identify specific accounting items (general) (corresponding to category (b) disclosures as defined in the notes of Table 4) within each industry. Values in the lower
row show the percentages of firms which provide detailed disclosures (detail) (corresponding to category (c)-(e) disclosures as defined in the notes of Table 4) per accounting
item within each industry. Middle and lower row percentages are based on the number of accounting items that are relevant for the sample firms, thus disclosures for specific
accounting items can be expected. Blank fields indicate that accounting items are not relevant for any of the firms in that industry. Bold entries indicate the highest percentages
of firms providing either general or detailed disclosures per industry. Industry classification bases on DAX Super-Sector Index.
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Figure 1: Nature of Judgement & Estimation Uncertainty Disclosures per Accounting
Item

Notes: The figure shows the level of detail of judgement and estimation uncertainty disclosures per relevant
accounting item. General disclosures correspond to category (b) disclosures and detailed disclosures to
category (c)-(e) disclosures as defined in the notes of Table 4. Percentages are based on the number of
accounting items that are relevant for the sample firms, thus disclosures on judgements and estimation
uncertainties can be expected for the specific accounting item.
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Table 7: Descriptive Statistics (Total Sample)
Variable
N
Mean
Sd
Min
P25
Med.
P75
Max
DIS
321
0.440
0.181
0.000
0.304
0.448
0.552
1.000
By Year (YEAR)
2010
107
0.398
0.181
0.000
0.259
0.379
0.514
1
2012
107
0.451
0.182
0.000
0.310
0.482
0.581
0.936
2014
107
0.473
0.175
0.044
0.333
0.482
0.586
0.936
By Industry (INDUSTRY)
Consumer goods
51
0.466
0.197
0.103
0.310
0.483
0.613
1.000
0.493*
Basic materials
39
0.139
0.207
0.400
0.516
0.586
0.741
Industrials
129
0.433
0.150
0.000
0.333
0.448
0.515
0.897
Consumer services
30
0.362**
0.222
0.037*
0.185
0.275
0.548
0.743
Pharma & health care
36
0.377**
0.202
0.037*
0.310
0.376
0.568
0.742
Information technology
36
0.501**
0.208
0.043
0.362
0.516
0.646
0.889
By auditor (AUDITOR)
Deloitte
36
0.405
0.143
0.037
0.292
0.419*
0.483
0.697
EY
68
0.497***
0.192
0.043
0.370
0.500*
0.662
0.889
KPMG
90
0.438
0.172
0.069
0.290
0.482
0.571
0.743
PwC
89
0.429
0.176
0.037
0.320
0.444
0.518
1.000
Other (non-Big 4)
38
0.405
0.213
0.000
0.259
0.396
0.586
0.897
By market index (INDEX)
HDAX
74
0.468**
0.167
0.037
0.323
0.483*
0.586
0.897
SDAX
78
0.395**
0.204
0.000
0.259
0.400***
0.483
1.000
MDAX
114
0.468**
0.167
0.037
0.323
0.483*
0.586
0.897
DAX
74
0.454
0.144
0.151
0.345
0.470
0.552
0.739
TecDAX
55
0.430
0.211
0.037
0.259
0.429
0.586
0.889
Notes: The table presents the descriptive statistics for the dependent variable for the full sample (firm-years) and descriptive statistics for the relative disclosure score
(DIS) by year (YEAR), industry (INDUSTRY), auditor (AUDITOR), and market index (INDEX). DIS is the relative disclosure score calculated per sample firm per year
by dividing the received total disclosure score by the maximum score possible for that firm (compare section 4.2 for more details). INDUSTRY is a set of indicator
variables (consumer goods, basic materials, industrials, consumer services, pharma & health care and information technology) taking the value 1, if in each case the
firm is a member of the respective industry, 0 otherwise. Industry classification bases on DAX Super-Sector Index. AUDITOR is a set of indicator variables (Deloitte,
EY, KPMG, PwC, other (non-Big 4)) taking the value of 1, if in each case the firm was audited by the respective audit firm, 0 otherwise. INDEX is a set of indicator
variables (HDAX, SDAX, MDAX, DAX TecDAX) taking the value of 1, if in each case the firm was listed in the respective market index at the Frankfurter stock
exchange, 0 otherwise. ***/**/* marks significance at the 1/5/10% level based on two tailed t-test of the mean of DIS by YEAR, INDUSTRY, AUDITOR and INDEX
and the Wilcoxon rank test of the respective median.
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Table 8: Change in Disclosure Score (DIS) Over Time
Change analysis
Year
N
Mean
Sd
Med.
t-statistic
p>|t|
z-statistic
p>|z|
Total sample
(2010;2012)
2010
107
0.398
0.181
0.379
3.711***
0.000
3.580***
0.000
(2012;2014)
2012
107
0.451
0.182
0.482
2.575**
0.011
2.811***
0.005
(2010;2014)
2014
107
0.473
0.175
0.482
5.002***
0.000
4.659***
0.000
General disclosures sample
(2010;2012)
2010
11
0.204
0.077
0.191
0.980
0.350
0.849
0.340
2012
11
0.217
0.073
0.207
(2012;2014)
2012
11
0.254
0.075
0.242
0.021
0.984
0.271
0.787
2014
11
0.253
0.071
0.242
(2010;2014)
2010
8
0.229
0.076
0.213
1.133
0.295
0.632
0.528
2014
8
0.224
0.060
0.242
Detailed disclosures sample
(2010;2012)
2010
78
0.465
0.154
0.450
2.658***
0.010
2.886***
0.004
2012
78
0.505
0.156
0.514
(2012;2014)
2012
90
0.496
0.156
0.500
1.949**
0.054
2.111**
0.035
2014
90
0.512
0.151
0.515
(2010;2014)
2010
79
0.523
0.147
0.448
3.789***
0.000
3.589***
0.000
2014
79
0.463
0.154
0.516
Notes: The table presents univariate results for the disclosure score (DIS) changes from financial year 2010 to 2014 for the full sample (firm-years) and
for disclosure subsamples. Disclosure subsamples are defined in the notes of Table 5. DIS is the relative disclosure score calculated per sample firm per
year by dividing the received total disclosure score by the maximum score possible for that firm (compare section 4.2 for more details). ***/**/* marks
significance at the 1/5/10% level based on the paired t-test of the mean of DIS by financial years 2010 and 2012, 2012 and 2014, 2010 and 2014, and the
non-parametric Wilcoxon sign rank test of the respective median.
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Appendix

Appendix 1: Different Types of Judgement & Estimation Uncertainty Disclosures

Example for disclosure category (a) “generic remark only” – extract from the financial statement notes
2014, p. 102 from Morphosys AG (ISIN: DE0006632003):
“In preparing the consolidated financial statements in accordance with IFRS, the Management Board is
required to make certain estimates and assumptions which have an effect on the amounts recognized in
the consolidated financial statements and the accompanying notes. The actual results may differ from
these estimates. The estimates and the underlying assumptions are subject to continuous review. Any
changes in estimates are recognized in the period in which the changes are made and in all relevant
future periods.“

Example for disclosure category (b) “separately identified accounting item(s) only” – extract from the
financial statement notes 2010, p. 88 from Klöckner & Co. SE (ISIN: DE000KC01000):
“Use of estimates
[…]Estimates are particularly necessary for the valuation of intangible assets (e.g. in purchase price
allocations), the recognition and measurement of deferred tax assets, the accounting for pension and
other obligations as well as for impairment tests in accordance with IAS 36.”

Example for disclosure category (c) “explanatory note only” – extract from the financial statement
notes 2014, p. 76–78 from VTG AG (ISIN: DE000VTG9999):
“Estimates and discretionary judgements
[…]The following estimates and related assumptions may have a major affect on the consolidated
financial statements. […]The level of defined benefit pension provision is calculated on the basis of
actuarial assumptions. The assumed discount rate has a major impact on the level of obligation. If the
discount rate rises by 25 basis points, the level drops by € 1.9 million (previous year: € 1.5 million). If
the discount rate falls by 25 basis points, the level increases by € 2.1 million (previous year: € 1.5
million). If the pension trend increases by 25 basis points, the pension obligation increases by € 1.5
million (previous year: € 1.2 million). Due to symmetrical development, the obligation is also reduced
by 25 basis points. If the assumed life expectancy of each person with pension entitlement increases, the
obligation increases by € 2.4 million (previous year: € 2.0 million). In the sensitivity analysis above, the
parameters are treated separately from other developments. This isolated development is in reality
improbable. There were no changes made to the methods or assumptions for performing the sensitivity
analyses […].“
Continued on next page
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Continued from previous page
Example for disclosure category (d) “specific footnote reference only” – extract from the financial
statement notes 2014, p. 206 from Adidas Group (ISIN: DE000A1EWWW0):
“Estimation uncertainties and judgements
[…]The key assumptions concerning the future and other key sources of estimation uncertainty at
balance sheet date which have a significant risk of causing a material adjustment to the carrying amounts
of assets and liabilities within the next financial year are outlined in the respective Notes, in particular
goodwill / SEE NOTE 13, trademarks / SEE NOTE 14, other provisions / SEE NOTE 20, pensions /
SEE NOTE 24, derivatives / SEE NOTE 29, deferred taxes / SEE NOTE 34 as well as litigation and
other legal risks / SEE NOTE 38.
Judgements have, for instance, been used in classifying leasing arrangements as well as in determining
valuation methods for intangible assets.”

Example for disclosure category (e) “explanatory note & specific footnote reference” – extract from
the financial statement notes 2014, p. 179–180 from Hugo Boss Group (ISIN: DE000A1PHFF7):
EXERCISE OF JUDGMENT AND ESTIMATES WHEN APPLYING ACCOUNTING POLICIES [...]
In the process of applying the Group’s accounting policies, management has made the following
judgments, which have the most significant effect on the amounts recognized in the consolidated
financial statements:
[…]INVENTORY MEASUREMENT Write-downs provide for inventory risks from slow-moving
goods and the resulting decrease in the recoverability. Write-downs are recognized on raw materials
based on analyses of range of coverage and movement rate. Unfinished goods finished goods and
merchandise are measured based on the net realizable value through the Group’s own sales channels.
Merchandise and finished goods are tested for impairment on the basis of analyses of movement rate,
range of coverage, and net realizable value. Impairment losses recognized to account for lower expected
sales prices both at the level of the sales companies and from the perspective of the Group are anticipated
through these write-down routines. Inventories of EUR 80,575 thousand (2013: EUR 82,312 thousand)
were recognized at net realizable value. In fiscal year 2014, impairment losses of EUR 11,259 thousand
were recognized (2013: EUR 13,004 thousand). These are explained in Note 16. […]”
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Appendix 2: Exemplary Judgement & Estimation Uncertainty Disclosure Adjustment

The following extracts present judgement and estimation uncertainty disclosures that the Fraport AG
provided in its financial statement notes in 2010 and 2014. It illustrates how the firm adjusted its judgment
and estimation uncertainty disclosures over time. In the financial statement notes in 2010, Fraport AG
identified, for instance, (the measurement of) provisions as being subject to judgements and estimation
uncertainties but did not provide any information about the underlying judgements and estimation
uncertainties. In the financial statement notes in 2014, however, Fraport AG included such detailed
information regarding provisions (“other provisions”).
Example for judgement & estimation uncertainty disclosures 2010 – extract from the financial
statement notes 2010, p. 101 from Fraport AG (ISIN: DE0005773303):

Continued on next page
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Continued from previous page
Example for judgement & estimation uncertainty disclosures 2014 – extract from the financial
statement notes 2014, p. 121–123 from Fraport AG (ISIN: DE0005773303):

Continued on next page
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Appendix 3: Exemplary Judgement & Estimation Uncertainty Disclosure Adjustment

The following extracts present judgement and estimation uncertainty disclosures that the Rational AG
provided in its financial statement notes in 2010 and 2014. It illustrates how the firm adjusted its judgment
and estimation uncertainty disclosures over time. In the financial statement notes in 2010, Rational AG
reported, for instance, other provisions containing warranty provisions which typically are subject to
judgements and estimation uncertainties. Rational AG, however, did not explicitly identify (mention)
other or warranty provisions in their judgement and estimation uncertainty disclosures. In contrast,
Rational AG explicitly identified and, additionally, disclosed more detailed information regarding
warranty provisions in its financial statement notes in 2014.
Example for judgement & estimation uncertainty disclosures 2010 – extract from the financial
statement notes 2010, p. 109 from Rational AG (ISIN: DE0007010803):

Continued on next page
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Example for judgement & estimation uncertainty disclosures 2014 – extract from the financial
statement notes 2014, p. 80–81 from Rational AG (ISIN: DE0007010803):
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Relevant Disclosures:
The Role of Auditing in Identifying Material Leasing Disclosures *

Juliane Beer
Humboldt-Universität zu Berlin
Lydia Plachy
Humboldt-Universität zu Berlin
Abstract
Using a large sample of publicly listed German firms, we analyse what role auditor choice plays
in providing ‘relevant disclosures’ related to first-time adoption of IFRS 16 Leases as per
IAS 8.30f. Under this standard, firms have to disclose the impact they expect the
implementation of the new leasing standard to have on their financial statements in the period
of initial adoption. To prepare relevant disclosures which faithfully reflect a firm’s underlying
economics, the International Accounting Standards Board (IASB) emphasises that firms need
to appropriately consider the materiality of the underlying accounting issue. Drawing from this
approach to disclosures, we consider relevant disclosures as a new way of thinking about highquality disclosures and provide insights on whether the type of auditor employed by a firm is
associated with the quality of lease-related disclosures provided. For both Big 4 and non-Big 4
clients, we observe generally low levels of IFRS 16-related disclosures in consideration of the
materiality of the underlying accounting issue, i.e., the leasing intensity of firms’ business
models. We find choosing a Big 4 auditor to be positively associated with the provision of
relevant disclosures, i.e., disclosure quality. In support of these findings, Big 4 clients are also
found to be more likely to provide more extensive disclosures while using less standardised,
boilerplate disclosures, which may suggest that their disclosures are of “better” quality.

*We would like to thank Bianca Beyer, Ulf Brüggemann, Rico Chaskel and Joachim Gassen for their
thoughtful feedback. Our thanks also go to seminar participants of Humboldt University of Berlin.
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1.

Introduction
In this study, we investigate the role that auditor choice plays for firms when it comes to

providing relevant, entity-specific lease-related disclosures. Our examination is based on a large
sample of German firms listed in the regulated market.
Disclosure is often the topic of discussion in international accounting. It provides
potential investors with the opportunity to understand how firms’ accounting policies are
applied and to examine the relevant information and, ultimately, to understand a firm’s financial
statements (e.g., Healy and Palepu 2001; Lambert, Leuz, and Verrecchia 2007). For investors
to be able to make informed investment decisions, they must be able to rely on financial reports
containing all the relevant information needed to make economic decisions (IASB 2017a).
When it comes to serving the interests of financial statement users and limiting investors’
uncertainties, auditors have an important role (Glaum et al. 2013). Indeed, prior studies suggest
that auditor choice constitutes an implicit enforcement mechanism (Goh, Joos, and Soonawalla
2016) and predominantly find the appointment of a Big 4 audit firm to be positively associated
with firms’ disclosure compliance (Tsalavoutas, Tsoligkas, and Evans 2020) and quality
financial statements (Francis 2004). However, most studies refer to the role of auditing as a
binary process where auditors simply detect and report whether firms are violating disclosure
requirements or not (DeFond and Zhang 2014). This is consistent with the approach taken in
many studies which analyse the level or compliance of Big 4 vs. non-Big 4 clients’ disclosures
without considering how faithfully specific disclosures reflect the materiality of underlying
accounting issues (e.g., Glaum and Street 2003; Hodgdon et al. 2009; Tsalavoutas 2011).
Instead, the primary focus of these studies is whether disclosure choices are technically
compliant with requirements. This is more a reflection of firms’ and auditors’ prevalently used
‘box-ticking’ rather than a judgement-based approach to compliance which standard setters are
explicitly critical of (Tsalavoutas, Tsoligkas, and Evans 2020). In fact, the IASB described these
concerns as financial statements containing too much irrelevant information and lacking
relevant information, adding that the information provided was poorly communicated (IASB
2013).
We aim to address these concerns and contribute to prior research by analysing whether
the choice of an auditor is positively associated with the quality of disclosure, which should, in
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our view, be defined on the basis of the provision of relevant disclosure rather than the mere
quantity of information provided for the purpose of meeting disclosure requirements by just
‘ticking the boxes’ (Hellman, Carenys, and Gutierrez 2018). This is in line with the IASB’s
increasing emphasis – within the context of their Disclosure Initiative19 – on firms’ appropriate
application of materiality when deciding which information to disclose in financial statements
(Tsalavoutas, Tsoligkas, and Evans 2020). The intention behind this approach is that firms base
their disclosure decisions on entity-specific materiality judgements and only provide relevant
information in financial reports – while excluding irrelevant information (Wagner 2019). In this
study, we refer to this as ‘relevant disclosures’ – which includes both the provision of relevant
and the exclusion of irrelevant information. By following the argument that standards should
be applied as intended by the standard setter (Hellman, Carenys, and Gutierrez 2018), we claim
that auditors have a responsibility to ensure the provision of (such) relevant disclosures based
on firms’ individual materiality judgements.20 This is consistent with the argument put forward
by DeFond and Zhang (2014) that auditors are responsible for assuring a level of disclosure
quality that exceeds mechanical compliance with disclosure requirements.
However, it is not intuitively clear whether this view on disclosure quality is also linked
to disclosure quality from an auditor’s perspective. Within this context – although there is
overwhelming evidence that, in comparison to small auditors, large auditors deliver higher audit
quality, which is often measured by means of assuring higher disclosure quality (DeFond and
Zhang 2014) – the question rises as to whether large auditors actually deliver higher quality
audits in that they are willing to put more effort into their audits to assure relevant disclosures
rather than simply following a potentially easier and less risky checklist audit approach. On the
one hand, given their size, dominant audit firms appear to be in a better position to exercise
professional judgement and to put more effort into their audits to assure the provision of
relevant disclosures. On the other hand, they have higher reputation capital at risk, and thus
19

The Disclosure Initiative was launched by the IASB in 2013 to examine “how to make disclosure more effective
in financial statements” (IASB 2017a, para IN2). It was established in response to a perceived disclosure
overload at the beginning, i.e., prepares’ criticism of overly burdensome disclosure requirements, stakeholders’
doubts that all the information provided in financial statements is useful for decision making and prepares’
regular use of boilerplate disclosures due to “a ‘checklist’ approach used by auditors or the need to meet the
perceived ‘compliance’ requirements of regulators” (IASB 2012; Hellman, Carenys, and Gutierrez 2018).
20
This is consistent with the definition of disclosure quality by Christensen, Hail, and Leuz (2019). The authors
define better disclosure/reporting as desirable characteristics of financial reporting.
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stronger incentives to mitigate their own litigation risk (e.g., DeAngelo 1981; Francis and Wang
2008; Boone, Khurana, and Raman 2010). In light of this, they may tend to act more cautiously
than small, less dominant audit firms and, if in doubt, request even more, potentially irrelevant
information to ensure compliance. On the whole, despite the increasing IFRS focus on the
appropriate application of the materiality principle and the corresponding principles-based
approach to disclosures (IASB 2017a)21, there are contradicting arguments regarding dominant
auditors’ incentives to assure the provision of relevant disclosures instead of mechanical
compliance. Given the conflicting explanatory approaches, we contribute to prior literature by
providing evidence regarding the role that auditor choice plays for firms when it comes to
identifying relevant disclosures with a view to providing adequate levels of disclosure quality.
To do so, we examine how Big 4 and non-Big 4 clients apply disclosure requirements regarding
the impact that firms expect the implementation of the new leasing standard IFRS 16 to have
on their financial statements in the period of initial application (IAS 8.30f. in conjunction with
IFRS 16)22.
IFRS 16-related disclosures are particularly suitable for examining whether firms are
following the desired disclosure approach of the IASB because the requirements have been
introduced under the umbrella of the Disclosure Initiative. With its explicit reference to IAS 8,
IFRS 16 represents one of the newer standards which clearly adopts a more principles-based
approach to disclosures. It explicitly allows preparers to exercise judgement when deciding
what information is decision-useful for investors and, thus, should be disclosed. By analysing
these leasing-related disclosures, we offer a basis that may help standard setters evaluate the
extent to which the judgment allowed – with regard to assessing and applying materiality – is
used together with specific IFRS disclosure requirements.
To capture the quality of IFRS 16-related disclosures, we rely on two different measures.
First, we define, at the operational level, disclosure quality as the observable association
between the magnitude and nature of the IFRS 16-related disclosures (disclosure level)

21

Principles-based standards are different from rules-based standards, i.e., principles-based standards allow for
substantial judgement to be exercised in the preparation of financial statements, provide less precise criteria,
examples, implementation guidance or scope restrictions (Abad et al. 2020).
22
For the sake of simplicity, we will refer to the requirements defined in IAS 8.30 in conjunction with IFRS 16 as
‘IFRS 16-related disclosures’.
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provided in the notes of financial reports and the materiality of the underlying accounting issue,
i.e., the leasing intensity of an individual firm’s business model. For robustness, we assess the
disclosure level by constructing two different disclosure scores. In order to investigate the role
of auditor choice, we analyse whether the association between disclosure level and leasing
intensity, if any, differs for different auditor types, defined in terms of Big 4 and non-Big 4
auditors. Second, we capture IFRS 16-related disclosure quality by measuring the extent to
which standardised, boilerplate disclosures used by Big 4 compared to non-Big 4 clients.
The decision to focus on Germany lies in the fact that it is a relatively large EU economy
and, at the same time, one of the largest markets for leasing within Europe (Europe Economics
2017). This provides us with a sufficiently large sample of IFRS 16-related disclosures.
Additionally, firms listed in the regulated market in Germany and their financial statements are
in global public and investor focus (Lazar and Velte 2018).
We observe quite low IFRS 16-related disclosure levels and significant qualitative
differences among the individual disclosure items. Results further reveal that low disclosure
levels reflect in more extensive use of boilerplate disclosures. In fact, we find almost half of the
information disclosed to be standardised, non-entity specific, i.e., boilerplate disclosures.
However, univariate results reveal that firms with the highest leasing intensity which are audited
by Big 4 auditors provide the highest levels of IFRS 16-related disclosures, most often quantify
their disclosures and make the least use of boilerplate disclosures. Regression results confirm
this and indicate that the choice of a Big 4 auditor can positively influence the quality of
IFRS 16-related disclosures. First, we find a positive association between the disclosure level
and leasing intensity with the association being more pronounced for Big 4 clients. This, for
instance, supports assumptions that Big 4 auditors have higher competencies to identify
relevant disclosures and are more likely to generate tension with firm management if disclosure
quality is low (Hodgdon and Hughes 2016). Thus, Big 4 auditors seem more likely to serve the
interests of the stakeholders. Second, our results also support findings of prior literature
showing that firms that employ dominant leading audit firms tend to provide more extensive
disclosures while using fewer boilerplate disclosures (Lang and Stice-Lawrence 2015), a fact
which may indicate that their disclosures are of “better” quality. Finally, when estimating our

65

models on a subset of propensity-score matched firms in order to address the Big 4 auditor
selection and control for endogeneity problems, our results continue to hold.
Our study makes the following contributions. First, our findings on substantially low
levels of principles-based and high levels of boilerplate disclosures provide meaningful – but
worrisome – indications for actual and potential investors, who rely on the decision-usefulness
of disclosures. Second, our results should be alerting for firms in the regulated market in
Germany, since insufficient (more irrelevant) disclosures may not be helpful in reducing
information asymmetries, inducing uncertainties for investors and raising cost of capital
(Glaum et al. 2013). Third, by studying how the principles-based approach to disclosures is
applied, our study provides useful information to regulators, standard setters and auditors.
Finally, by addressing the question whether auditors, especially Big 4 auditors with particularly
high reputational costs at risk, share the perspective on disclosure quality going beyond
mechanical disclosure compliance, our study contributes to traditional audit literature. Within
this context, our study also contributes to the compliance literature by providing evidence on
how firms adopt specific disclosure requirements by considering the materiality principle.
The paper proceeds as follows. In section 2, we discuss the institutional background. In
section 3, we present an outline of prior literature, discuss the theoretical foundation of relevant
disclosures and the role of auditor choice to establish our research hypothesis. In section 4, we
present our research design and describe the sample selection, with our results presented in
section 5. In section 6 we discuss limitations and conclude our study.
2.

Institutional Background

2.1

Disclosure Initiative, Materiality and Relevant Disclosure
The Disclosure Initiative is part of a number of projects under the common theme “Better

Communication in Financial Reports” (IASB 2017c). With the aim of (i) defining appropriate
application of materiality in the preparation of financial statements and thus (ii) obtaining
enhanced disclosures that provide relevant information for economic decision-making, the
following subprojects have been completed: First, the IASB published amendments to IAS 1
Presentation of Financial Statements with the aim of removing barriers to exercising
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judgement, effective for annual reporting periods beginning on or after 1 January 2016 (IASB
2019). The revised version of IAS 1 clarifies that when a specific disclosure is required by a
standard, a firm does not need to provide the respective information unless it is material
(IAS 1.31). Second, in order to help preparers make materiality judgements, the IASB
published a non-mandatory Materiality Practice Statement (IFRS Practice Statement 2 –
Making Materiality) (IASB 2017b). Accordingly, the disclosing firm needs to consider “its
specific circumstances and how the information provided in the financial statements responds
to the information needs of primary users” in order to make such judgement on whether
information is material or not (IASB 2017b, para 11). Third, in October 2018, the IASB
developed a definition of materiality, clarifying the application of materiality in amendments
to IAS 1 and IAS 8, effective for annual reporting periods beginning on or after 1 January 2020
(IASB 2019).
The IASB defines information as ‘material’ when “omitting, misstating or obscuring it
could reasonably be expected to influence decisions that the primary users of […] financial
statements make on the basis of those financial statements, which provide financial information
about a specific reporting entity. […M]ateriality is an entity-specific aspect of relevance based
on the nature or magnitude, or both, of the items to which the information relates in the context
of an individual entity’s financial report” (CF 2.11). In other words, material information is
inherently entity-specific (Abad et al. 2020b) and relevant in that it can influence decisions by
primary financial statement users (Hellman, Carenys, and Gutierrez 2018). Hence, information
disclosed in the context of a specific topic, such as IFRS 16-related disclosures, can only be
considered material if the underlying accounting issue it deals with is considered material (see
IAS 1.7). The appropriate application of the materiality notion to disclosures is captured by a
term coined by the IASB: ‘disclosure effectiveness’. According to the definition by the IASB,
disclosure can only be effective when it provides material information, such as defined above,
and, at the same time, does not overwhelm users with irrelevant information (which may
obscure relevant information) (Wagner 2019).
However, the actual appropriate application of materiality depends on a number of
aspects, for instance the target audience of the information (including the type of users and the
purpose for which they use the information), the definition of materiality thresholds as well as
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the time that standard setters, firms or auditors need to learn to apply new disclosure
requirements and to set respective materiality thresholds (Christensen, Hail, and Leuz 2019).
This implies that company management and auditors (ex post) as well as standard setters (ex
ante), face substantial discretion in assessing materiality of particular topics that IFRS deal with
(e.g., Christensen, Hail, and Leuz 2019; Tsalavoutas, Tsoligkas, and Evans 2020). Accordingly,
despite the definition of the materiality principle determined by the IASB, the approach clearly
remains a complex one which is difficult to implement, meaning that firms adapt their
disclosure practices as desired.
2.2

Lease-related disclosure requirements
Our analysis focuses on disclosure requirements for the expected impact of the

implementation of the new leasing standard (IFRS 16 Leases). IFRS 16 is effective for annual
reporting periods beginning on or after 1 January 2019, with earlier application permitted
(IFRS 16.C1). The objective is a faithful representation of lease transactions by ensuring that
lessees and lessors disclose all the relevant information appropriately and, in this context,
provide greater transparency. This should enable financial statement users to assess the effect
that leases have on the firm’s financial position, performance and cash flow (IFRS 16.1). While
the lessors’ accounting requirements in the former IAS 17 are carried forward, lessees’
accounting requirements fundamentally change from ‘all or nothing’ being recognised towards
all leases being recognised on the balance sheet (IFRS 16.22). The new standard eliminates the
distinction between operating and finance lease for lessees and introduces the right-of-use
approach, i.e., the lessee is generally required to recognise both a right-of-use asset and a lease
liability. For firms with formerly substantial ‘off-balance’ financing through operating leases,
this causes significant effects on total assets and balance sheet ratios, such as the debt-to-equity
ratio. Further, it substantially affects the income statement due to the obligation to recognise
interest expenses on lease liabilities and to depreciate the right-of-use asset. As a result, the
amount of expenses for former operating lease contracts will be higher at the beginning of the
lease period. Aside from this, it leads to an increase in EBIT and EBITDA where firms have
material operating leases (Levanti 2019).
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For the purpose of improving transparency, IFRS 16 also contains enhanced disclosure
requirements. In particular, from the lessees’ perspective, the implementation of the new
standard will already greatly affect disclosures in the period prior to first-time application
according to IAS 8 Accounting policies, changes in accounting estimates and errors. In detail,
IAS 8.30 in conjunction with IFRS 16 requires companies to disclose (a) the fact that they have
not applied the new standard that has been issued but is not yet effective, and (b) “known or
reasonably estimable information relevant to assessing the possible impact that application of
[IFRS 16] will have on the entity’s financial statements in the period of initial application” (IAS
8 30 (b)) in the period prior to initial application of IFRS 16. IAS 8.31 specifies the kind of
information that firms should consider disclosing. In sum, these disclosures shall provide
addressees with decision-useful information and help them to assess the impact of the initial
IFRS 16 application on the firms’ financial position(s) and performance (Pilhofer, Herr, and
Woll 2018). Overall, preparers are allowed to exercise judgement in preparing the disclosures
of the expected impact of IFRS 16, which makes the standard one of the IFRS with an explicit
principles-based approach to disclosures.
In contrast to the IASB’s aim to improve transparency, a review of the European
Securities and Markets Authority’s (ESMA) activity report concludes that these particular
IFRS 16-related disclosures are unsatisfactory for the limited number of EU firms that have
been under ESMA’s review. In particular, the ESMA identified, on the one hand, notable
disclosure gaps with regard to “entity-specific qualitative disclosures about the expected
impact” (ESMA 2020, p. 26). On the other hand, the ESMA points out that firms provide too
many irrelevant disclosures (ESMA 2020).
3.

Related Literature, Theoretical Perspective and Hypothesis Development

3.1

Compliance with mandatory disclosure under IFRS and Materiality
While numerous studies investigating determinants of disclosure quality traditionally

address voluntary disclosures (e.g., Street and Gray 2001; Archambault and Archambault
2003), our research focuses on the provision of relevant disclosures as explicitly required by
IFRS. Hence, most closely related to our study is prior research on the extent and determinants
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of compliance or non-compliance with mandatory IFRS disclosure requirements.23 Empirical
studies consistently find incomplete compliance (Tsalavoutas 2011). Overall, results suggest
that this may be due to weaknesses in enforcement (e.g., Brown and Tarca 2005; Daske et al.
2008), depends on country-specific factors, firm-specific factors and voluntary disclosure
incentives to withhold information (e.g., Street and Gray 2002; Glaum, et al. 2013). With regard
to firm-specific determinants, prior research remains inconclusive concerning the association
between disclosure compliance and type of auditor, firm size, industry, profitability, leverage,
listing status, and ownership structure (Florio, Lionzo, and Corbella 2018).
With regard to the methodology, most of these studies use a disclosure index to quantify
the compliance level by relying on the measurement of mechanical compliance with disclosure
requirements while not considering the materiality principle in their analyses (e.g., D’Arcy and
Grabensberger 2003; Lopes and Rodrigues 2007; Tsalavoutas 2011; Tsalavoutas, Tsoligkas,
and Evans 2020). They do not sufficiently address fundamental questions such as firms’ nature
of business or what information firms should and/or might disclose. The nature of business is
an important determinant of the disclosure process because it influences the significance of
accounting issues to a firm which, in turn, underpins their disclosures (Bamber, McMeeking,
and Petrovic 2018).
Then again, there are a few studies that take the nature of business into account when
examining determinants of compliance. Some find significant correlations between materiality
of underlying accounting issues and compliance levels. For instance, Glaum et al. (2013),
Bepari, Rahman, and Mollik (2014) and Lazar and Velte (2018) observe that the importance of
goodwill, which they measure by goodwill intensity and the magnitude of goodwill impairment,
is positively associated with goodwill disclosure compliance. The findings of Goh, Joos, and
Soonawalla (2016) suggest that compliance with share-based payment disclosure requirements
is better at the highest level of materiality measured by the proportion of total shares under
option plans. Ultimately, results substantiate the importance of the consideration of the
materiality of underlying accounting issues when examining specific topic disclosures.

23

See Tsalavoutas, Tsoligkas, and Evans (2020) or Hellman, Carenys, and Gutierrez (2018) for a detailed review
of existing disclosure compliance literature.
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Another issue of prior studies that rely on pure quantification of disclosure quality is their
not taking the use of standardised or boilerplate disclosures into account. According to
Carvalho, Rodrigues, and Ferreira (2016), for instance, a significant number of disclosures
simply prescribe the requirements by reproducing paragraphs of the respective standard. This
is problematic in that it may fulfil specific disclosure requirements but has no added value for
the information needs of potential investors (Lazar and Velte 2018). There are very few studies
on disclosures on goodwill accounting that pay any attention to the specific quality of disclosed
information by distinguishing between generic and topic-specific information (e.g., Izzo,
Luciani, and Sartori 2013; Gros and Koch 2018; Lazar and Velte 2018).
In sum, most studies investigate the absolute compliance levels without evaluating the
level of individuality in disclosure information nor considering the materiality of the accounting
issue which is subject to disclosure. Against this background, we are adding to the literature by
following the IASB’s emphasised judgement-based (or principles-based) approach and in the
first part of our analysis, investigate firms’ disclosure levels with a view to the materiality
principle. In the second, we investigate the use of boilerplate disclosures, i.e., generic rather
than entity-specific information in IFRS 16-related disclosures.
Finally, our review of prior literature on disclosure levels with regard to specific
accounting standards (or a combination of standards covering a specific area) reveals one study
by Pilhofer, Herr, and Woll (2018) which provides initial descriptive evidence on the quantity
of IFRS 16-related disclosures of German firms for the years 2016 and 2017. The authors
suggest that business models with high leasing intensity have a weak influence on the quantity
of respective notes disclosures. However, by focusing on a more recent period, i.e., IFRS 16related disclosures in 2018 (2017 for early adopters), we are (in fact) examining financial
statements that will be published after IFRS 16 actually becomes effective. Thus, firms can be
expected to have essentially finalised the implementation of the new standard. For this reason,
our focus lies on firms that should know or should be able to reasonably estimate the impacts
of initial IFRS 16 application at the time of preparation of the investigated financial statements,
and should thus provide (the) respective disclosures (ESMA 2019).

71

3.2

Theoretical Perspective on Relevant Disclosures
In the first instance, irrespective of the auditors’ perspective, principles-based disclosure

requirements give firms considerable flexibility in deciding what is relevant and, thus, what to
disclose and, ultimately, what to present to their auditors. A firm’s decision about what
information to disclose, however, does not depend primarily on materiality but, arguably, is
largely associated with the firm’s incentives (Hellman, Carenys, and Gutierrez 2018).
Moreover, firms may unintentionally neglect to disclose decision-useful information by
overlooking particular requirements, misinterpret disclosure principles and/or requirements
(e.g., Glaum et al. 2013; Bamber, McMeeking and Petrovic 2018) or deliberately neglect to
comply with standards as intended by the standard setter, which is more likely in the case of
weak enforcement (e.g., Brown and Tarca 2005; Daske et al. 2008).
From a theoretical viewpoint, financial reporting is a key communication instrument used
by corporate management to reduce information asymmetries between the firm and their (more
or less informed) investors and other stakeholders (Healy and Palepu 2001). By providing
relevant information, firms can diminish investors’ estimation risk (e.g., Diamond and
Verrecchia 1991; Richardson and Welker 2001; Lambert, Leuz, and Verrecchia 2007), making
it easier for them to assess management decision-making (Glaum et al. 2013). Thus,
management should have incentives to provide disclosures that reduce information
asymmetries in order to increase liquidity of shares, which, in turn, can reduce the firm’s cost
of capital (Diamond and Verrecchia 1991). From this we derive the potential implication that,
to the extent that IFRS 16-related disclosures provide new decision-useful information, they
ought have such capital-market benefits, all the more so if the information provided is relevant
or material (Christensen, Hail, and Leuz 2019). That is to say if it actually helps investors assess
the impact of the initial IFRS 16 application on the individual firms’ financial positions and
performance.
Yet, disclosure goes hand in hand with costs, suggesting that enhanced transparency
through complete disclosure may not be optimal for the firm (Glaum et al. 2013). Aside from
direct costs emerging from gathering, processing and releasing information, indirect costs such
as proprietary and litigation costs can also arise. Notwithstanding the fact that the link between
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disclosure practices and litigation risk is complex and depends, among other things, on the legal
environment (Bushman and Piotroski 2006), the threat of litigation may incentivise firms to
disclose more (relevant and irrelevant) information, with the aim of reducing the likelihood and
the costs of litigation (Skinner 1994). Abad et al. (2020) argue that it is often easier for
management to provide immaterial information rather than constantly monitoring whether
information is material and justify the lack of disclosures to enforcement authorities, e.g.,
auditors or regulators. This is consistent with the standard setters’ observation that firms simply
follow a checklist approach and tend to err on the side of caution and provide every possible
piece of information to ensure that they fully comply with the requirements (e.g., Hoogervorst
2013; Tsalavoutas, Tsoligkas, and Evans 2020).
Indeed, compliance is an important issue because failure to fully comply with disclosure
requirements can be seen as withholding potentially relevant information (Glaum et al. 2013).
Yet, the widely held belief that only non-disclosure of certain information constitutes failure to
comply is not entirely accurate. According to the IASB (2017a), compliance also means
adhering to the materiality principle, a fact which does not appear to be in line with the
mechanical application of disclosure requirements or rather ‘box-ticking’ approaches.
Nevertheless, the required application of materiality and judgement concerning the relevance
of disclosed information is challenging for company management. Further, since no clear
guidance on materiality thresholds is provided by enforcers, the relevance judgement may also
vary between different parties. While both management and auditors may decide to omit
information deemed immaterial or irrelevant, financial statement users and enforcers could may
well see this differently (Tsalavoutas, Tsoligkas, and Evans 2020). In sum, this all suggest that
it would appear to be easier and less risky for both company management and company auditors
to produce pure compliance documents, rather than putting in effort to ensure the provision of
relevant disclosures (Hoogervorst 2013). This would indicate that firms are focusing more on
legal (or reputational) risk reduction and not adjusting their disclosure behaviour to the
judgement-based approach as intended by the Disclosure Initiative.
At the same time, preparers of financial statements have potential incentives to focus on
communicating relevant information as desired by the IASB. This depends on the benefits of
the specific disclosures relative to the cost of compiling and processing such disclosures (Meek,
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Roberts, and Gray 1995). In particular, such costs may exceed the benefits of the information
disclosed if it is irrelevant and impeding financial statement analysis by users (Bloomfield
2012). Likewise, disclosure of irrelevant information that potentially obscures relevant
information may simply complicate the work of auditors (e.g., Hoitash and Hoitash 2018; Abad
et al. 2020). This, in turn, can make firms’ interaction with their auditors difficult. It implies
that firms can reduce compilation costs and improve their disclosures at the same time by
concentrating on relevant information.
Irrespective of the aforementioned points, users will only perceive disclosures as
improved if they can rely on firms to only omit information that is irrelevant. However, yearly
reports by enforcers state that firms occasionally withhold potentially relevant information
(FREP 2019; ESMA 2020). This suggests that, after an initial reduction in information
asymmetries by means of disclosed financial reports, further information asymmetries can arise
with regard to the reliability of the disclosed information (DeFond and Zhang 2014). Agency
theory proposes that auditors play a decisive role in serving the interest of the financial
statement users by verifying that firms are complying with disclosure requirements as intended.
According to DeFond and Zhang (2014), auditors can add value if they are able to assure a
faithful representation of the firm’s underlying economics within the financial statements.
Within the context of the Disclosure Initiative, this would mean that users could rely on
financial statements containing all the relevant information that is not obscured by irrelevant
information.
3.3

Role of Auditor Choice and Hypothesis Development
The function of the statutory audit is to make sure that firms properly apply the effective

accounting standards and that auditors maintain high-quality and consistent auditing standards
(Hodgdon et al. 2009). The importance of auditors is reflected in their extensive involvement
in work with their clients, their assistance in learning about IFRS, and adapting their accounting
systems so that firms may prepare IFRS-compliant financial statements (Brown and Tarca
2005).
A number of disclosure studies examine the effect of the choice of auditor on compliance
with IFRS mandatory disclosures (Tsalavoutas 2011), with varying results. One of the main
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findings, however, is that there are significantly higher levels of IFRS compliance and
disclosure quality if the firms’ financial statements have been audited by large audit firms in
comparison to those that have been audited by rather small audit firms, in the majority of cases
defined in terms of Big 4 versus non-Big 4 auditors (e.g., Street and Gray 2001; Glaum and
Street 2003; Hodgdon et al. 2009; Tsalavoutas 2011; Glaum et al. 2013; Bepari, Rahman, and
Mollik 2014). This supports the expectation that large audit firms are more likely to put pressure
on management if the disclosure quality is low relative to disclosure requirements (Hodgdon
and Hughes 2016). Further, this is closely linked to prior audit research suggesting that large,
global audit firms provide higher quality audits than small, local audit firms, which may be due
to large auditors’ higher technical expertise and reputation, which they are willing to put greater
effort into protecting (DeAngelo 1981).
Unlike prior studies, we view disclosure quality within the context of the Disclosure
Initiative, i.e., higher disclosure quality meaning that firms provide more relevant disclosures.
In the same vein, we argue that high audit quality implies that auditors ensure such disclosure
quality by considering the Disclosure Initiative in their auditing process. Only by doing so, they
would be able to ensure that firms provide all the relevant information and do not include
irrelevant information. In sum, in this study, high audit quality denotes auditors having a greater
effect on a firm’s provision of relevant disclosures. In light of this, we can add to this strand of
literature by examining the role of auditor type in financial reporting, whereas disclosure quality
is viewed from a different, more up-to-date angle. This way, we contribute to prior research
that has consistently found a positive Big 4 effect based on a ‘more is better’ disclosure
approach. It would therefore seem rather plausible to ask the question as to whether Big 4
auditors actually perform better if they focus on the refined idea of disclosure quality.
When considering the provision of relevant disclosures as a new way of thinking about
disclosure quality, it is not intuitively clear whether this is also linked to disclosure quality from
an auditor’s perspective. Indeed, the question arises as to whether large auditors would actually
be willing to put greater effort into their audits to assure the provision of relevant disclosures
rather than simply following their easier and potentially less risky checklist audit approach.
Referring to theoretical and empirical audit research, large audit firms may even be more
inclined to act more cautiously than small audit firms and disclose as much information as
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possible. This may be partly due to large audit firms having higher reputation capital at risk in
the event of client non-compliance, meaning they have stronger incentive to uphold their
reputation and mitigate their own litigation risk (e.g., DeAngelo 1981; Francis and Wang 2008;
Boone, Khurana, and Raman 2010). It may be argued that both auditors and firms perceive the
consequences of omitting relevant information as less serious than disclosing irrelevant
information. Thus, it appears to be riskier from a legal point of view for dominant audit firms
to apply a more judgement-based audit approach. Calling for even more irrelevant disclosures,
when in doubt, may be less costly than constantly monitoring whether information is material
and risking the need to justify why the non-disclosure of certain information was approved.
Consequently, the choice of more risk-averse Big 4 auditors that tend to apply standardised
audit methodologies may not lead to a positive Big N effect on the disclosure quality as defined.
However, given their size, larger auditors’ may have greater expertise in IFRS, are able
to invest more in training and have more options for reviews by second partners (e.g., DeAngelo
1981; DeFond and Zhang 2014). Thus, Big 4 auditors are in a better position to exercise
professional judgement and put more effort into their audits to provide high-quality audits, i.e.,
assure the provision of all the relevant but no irrelevant disclosures. Big 4 auditors may also
wish to protect their high expert reputation to reduce the risk of losing clients (e.g., DeAngelo
1981; DeFond and Zhang 2014). Hence, the incentives to supply high-quality audits and Big 4
auditors’ greater expertise could justify a positive Big N effect on disclosure quality.
Yet, it seems questionable, why Big 4 and non-Big 4 audit firms should not apply
comparable standards and not add value to their audits by considering the Disclosure Initiative.
In fact, they are subject to the same regulatory and professional standards in Germany that
require them to ensure reasonable quality of disclosures (Lawrence, Minutti-Meza, and Zhang
2011). Additionally, small audit firms may have greater expertise of local markets and know
their clients’ business slightly better owing to closer client relationships (Louis 2005). This may
allow them to apply better judgement on the relevance or irrelevance of information for their
clients.
Altogether, it appears to be neither intuitively nor theoretically clear whether Big 4 audit
firms are superior to non-Big 4 audit firms. We could therefore find arguments in favour and
against stronger enforcement of the Disclosure Initiative by large audit firms in comparison to
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smaller audit firms. However, our expectations regarding the effect of the choice of auditor on
the disclosure quality are based on a combination of the following arguments: First, high
disclosure quality can be achieved by providing relevant disclosures. This relates to the
economical point of view that compliance can only be achieved if standards are applied as
intended by the standard setter (Hellman, Carenys, and Gutierrez 2018). Second, disclosure
studies predominantly find positive associations between the appointment of a Big 4 audit firm
and firms’ disclosure levels, suggesting that large audit firms are more likely to exert pressure
on management where disclosure quality is low. Third, audit literature predominantly supports
a positive Big N effect on the quality of audited financial statements, a fact that can be explained
by stronger incentives for reputational risk reduction (DeAngelo 1981). Consequently, we
assume that Big 4 clients are more likely to identify and disclose relevant disclosures than nonBig 4 clients. Against this background, we put forward the following hypothesis:
The degree of relevant disclosures is positively associated with the choice of a Big 4 audit
firm.
4.

Research Design and Data

4.1

Research Design

4.1.1 Measurement of Relevant IFRS 16-related Disclosures
In this study, we understand the provision of relevant IFRS 16-related disclosures to be
the provision of high disclosure quality. Following our discussion above and our review of
empirical research, we grasp – at the operational level – IFRS 16-related disclosure quality as
the association between the level of disclosures provided and the materiality of the underlying
accounting issue, i.e., the leasing intensity of a firms’ business model. To measure the level of
disclosure, we hand-collect data on the initial application of IFRS 16 from the financial
statement notes of German, publicly listed firms in the period prior to initial application. Based
on this we develop two disclosure scores (D_SCORE and D_SUBSCORE).
First, we identify 20 disclosure items based on disclosure requirements arising from
IAS 8.30f. in conjunction with IFRS 16. Due to the principles-based character of these
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disclosure requirements, we use a public statement by the ESMA (2018)24 and additionally,
consulted with an industry expert on the implementation of IFRS 16 to ensure that we
determined all the relevant disclosure items. Table 1 displays all the details regarding the
disclosure items.
[Table 1 about here.]
Similar to regularly used scoring schemes in the literature, each applicable item is coded
as either disclosed (1) or not disclosed (0). However, for four elements (disclosure items 1720), the degree of disclosure specificity provided differs greatly across our sample firms. For
this reason, it seems reasonable to account for these qualitative disclosure differences by
applying a more differentiated coding system – a three-stage scale. Therefore, we distinguish
between no disclosures (0); the provision of qualitative (1) and (more detailed) quantified
information (2). The coding scheme is owing to the assumption that the latter type of disclosure
enables addressees to estimate the expected impact of initial IFRS 16 application on financial
statements more precisely. Details on the respective disclosure items 17-20 are provided in the
notes for Table 1.25 Where it is unclear as to whether a firm is complying with a disclosure
requirement, we assume that they do comply with it. This is the case when firms disclose
information on how they exercise the recognition and measurement options provided, without
disclosing the fact that they had the choice. Even though this may lead to an upward bias of our
dependent variable, it becomes obvious that firms had a choice when providing the information
on how they exercised certain options.
Next, we calculate our dependent variable D_SCORE – a relative disclosure score – by
dividing the number of items disclosed by the number of items applicable. For firms that follow
the modified retrospective transition approach, the number of items applicable amounts to 20,
while for firms that apply the full retrospective transition approach the number of disclosure
24

The ESMA is allowed to issue guidelines and recommendations pursuant to Article 16 of the ESMA Regulation
(Regulation (EU) 2019/2175 of the European Parliament and of the Council of 18 December 2019 amending the
Regulation (EU) No 1095/2010 establishing a European Supervisory Authority (European Securities and
Markets Authority). We are aware that these are not legally binding, but they are addressed to all competent
authorities or market participants that should, according to Article 16 (3), make every effort to comply with those
guidelines and recommendations (EU 2019). The additional consideration of disclosure recommendations by the
ESMA to investigate the level of disclosure is consistent with the method applied by Izzo, Luciani, and Sartori
(2013). The authors investigate the level of disclosure on impairment test of goodwill in Italy.
25
In Appendix 1, we present examples that illustrate qualitative and quantitative statements on the impact that
sample firms expect IFRS 16 implementation to have on their financial statements.
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items applicable is 14, which is due to six non-applicable exemptions in the latter case.26 For
firms not disclosing their chosen transition approach, the number of disclosures applicable is
determined as follows: If a firm discloses any information on one of the six exemptions which
can only be applied if the modified retrospective transition approach is followed, we
automatically assume that this approach is used. Consequently, the number of items applicable
is 20. In contrast, if a firm does not disclose any information specific to the modified
retrospective transition approach, we assume that the firm is following the full retrospective
transition approach. In this case, 14 items apply to these firms.
For further analyses, we use a second relative disclosure score (D_SUBSCORE). This
second score – referred to as the disclosure sub-score – consists of the four disclosure items 1720 only, for which we account for the qualitative differences in the disclosures as described
above. The extended three-stage scoring scheme enables us to assess more precisely the
application of principles-based disclosure requirements and offers insights into the depth of
IFRS 16-related information provided due to the differentiation between qualitative and
quantitative disclosures (e.g., Izzo, Luciani, and Sartori 2013; Gros and Koch 2018; Lazar and
Velte 2018). For this reason, the higher the disclosure sub-score, the higher the level of detail
in the disclosures is. Finally, by analysing both D_SCORE and D_SUBSCORE, which are based
on different scoring schemes, we are able to validate the robustness of our results.
4.1.2 Additional Dependent Variable – Boilerplate Disclosures
In addition, we apply a second approach to measure the degree of relevant IFRS 16related disclosures provided, i.e., disclosure quality, by using an additional dependent variable.
We follow the textual analysis approach of Lang and Stice-Lawrence (2015) and measure the
use of standardised discussion – referred to as boilerplate disclosures – within the individual
section of firms’ notes dedicated explicitly to IFRS 16-related disclosures. Of a variety of
textual attributes, we choose the use of boilerplate in IFRS 16-related disclosures because it has
been explicitly identified as problematic in financial reporting by regulators and standard

26

Lessees shall either apply IFRS 16 to all leases by using the full or the modified retrospective transition approach
(IFRS 16.C5). We provide detailed information about both approaches in the notes of Table 1.
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setters. Thus, it is likely to be of interest to regulators and investors and might affect the
information content of disclosures (Lang and Stice-Lawrence 2015).
We understand boilerplate disclosures to be generic or general, and thus uninformative,
stereotyping disclosures that can be considered irrelevant (e.g., Lang and Stice-Lawrence 2015;
Christensen, Hail, and Leuz 2019). The fact that producing new mandatory disclosures and
processing information is costly gives reason to believe that firms use boilerplate disclosures
as an avoidance strategy (Christensen, Hail, and Leuz 2019). This means that firms might add
boilerplate disclosures to either hide relevant information within a haystack of irrelevant
information (Bloomfield 2012) or even to replace relevant information (Christensen, Hail, and
Leuz 2019). However, Lang and Stice-Lawrence (2015) find that firms that employ a dominant
leading audit firm tend to provide more extensive disclosures while using less boilerplate
disclosures. We would classify such disclosures as being “better” or of higher quality. Based
on this, we expect Big 4 clients to provide better disclosure quality by using less boilerplateintense disclosures.
To analyse the amount of boilerplate disclosures, we define a boilerplate intensity score
(BOILERPLATE). This is calculated by taking the total number of boilerplate words used in the
individual section dedicated explicitly to IFRS 16-related disclosures and dividing this by the
total number of words in this section.27
Ultimately, the dependent variables D_SCORE and D_SUBSCORE are to some extent
associated with BOILERPLATE. A low boilerplate intensity score indicates a high disclosure
(sub-) score because a disclosed item which is part of the disclosure (sub-) score is considered
relevant information, i.e., not boilerplate. However, a high disclosure (sub-) score does not
necessarily coincide with less irrelevant information and thus does not lead to a low boilerplate
intensity score. Hence, the difference between these two concepts remains firm-specific (e.g.,
Gros and Koch 2018).
4.1.3 Independent Variables

27

See Appendix 2 for additional details on how we compute this measure. In Appendix 3, we provide an example
that illustrates a sample firm’s disclosures divided in boilerplate and non-boilerplate information.
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To determine the association between our dependent variables (D_SCORE,
D_SUBSCORE and BOILERPLATE) and leasing intensity of a firm’s business model, we
include LEASE_INTENSITY as an independent variable, our measure of the materiality of the
underlying accounting issue. For this purpose, following line with Pilhofer, Herr and Woll
(2018), we measure LEASE_ INTENSITY as the ratio of future commitments from operating
leases, which we hand-collect from the notes in the financial statements, and total assets. The
authors observe positive correlations between business models with high leasing intensity and
the quantity of notes disclosures regarding IFRS 16. For this reason, and in combination with
the findings of prior literature that indicate that the level of compliance may be driven by the
materiality of the underlying item (e.g., Lazar and Velte 2018; Glaum et al. 2013), we expect
LEASE_INTENSITY to be positively associated with the disclosure scores. With regard to our
boilerplate intensity score, we would expect firms with high LEASE_INTENSITY to be more
likely to provide irrelevant information than firms with low LEASE_INTENSITY. This
assumption is based on the discussion in the previous section and results from prior textual
analysis research suggesting that firms often respond to new disclosure requirements with
increasing their boilerplate disclosures (Dyer, Lang, and Stice-Lawrence 2017).28
Referring to the influence of auditor attributes, we include a dummy variable BIG4 that
indicates whether a firm’s financial statements have been audited by one of the Big 4 auditing
firms. Based on our discussion earlier, we expect Big 4 clients to provide higher disclosure
scores and less boilerplate intense disclosures than non-Big 4 clients.
To capture not only the association between our disclosure scores and BIG4 but also and
more importantly the effect of auditor choice on the degree of relevant disclosures (disclosure
quality), we include the interaction term LEASE_INTENSITY*BIG4. This enables us to analyse
the mean effect of LEASE_INTENSITY on the disclosure scores for Big 4 clients and non-Big 4
clients separately, enabling us to compare the association for both groups. Figure 1 shows the
interaction model without control variables.
[Figure 1 about here.]

28

See Christensen, Hail, and Leuz (2019) for a comprehensive discussion of the use of boilerplate language in
financial reporting.
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Besides the main variables of interest, we include the following firm-specific control
variables. First, we control for firm size by including the natural logarithm of total annual
revenues (SIZE). In theory, more resources and a greater tendency to allocate these to the
accounting department may allow larger firms to provide greater disclosure quantity and quality
than their smaller counterparts (e.g., Glaum et al. 2013). Larger firms can cut fixed preparation
costs by generating economies of scale and introduce more sophisticated reporting systems to
ensure the processing of all available information (e.g., Lang and Lundholm 1993; Gros and
Koch 2018). In addition, they assumingly face more political pressure and public scrutiny than
small firms, and thus have greater incentive to provide higher levels of disclosures (Watts and
Zimmerman 1990). We therefore expect such positive associations with our disclosure scores.
Apart from that, while larger firms would probably have more to disclose due to greater
complexity and would therefore have longer annual reports in general, boilerplate tends to be
lower for firms that are larger according to prior findings (Lang and Stice-Lawrence 2015).
Second, we control for leverage (LEVERAGE) which is measured by total debt over total
asset. There is an agreement in disclosure literature that agency costs increase with financial
debt concentration (Jensen and Meckling 1976), but it is unclear as to whether this implies
higher or lower disclosure quantity or quality, which is why we make no clear predictions
regarding the association. Firms with considerable financial leverage may wish to reduce
agency costs by complying with relevant disclosure requirements or providing adequate
disclosures levels, thus reducing information asymmetries. Then again, as suggested by
Zarzeski (1996), firms with high financial debt concentration in bank-oriented financial systems
such as Germany have less need to disclose information because disclosures are more private
than public. This line of argumentation, however, does not take markets for public debt into
account (e.g., Lopes and Rodrigues 2007; Hodgdon et al. 2009).
Third, prior literature indicates the existence of associations between ownership
concentration and information asymmetry (e.g., Morck, Shleifer, and Vishny 1988; Leuz 2003).
Glaum et al. (2013), for instance, have found an indication that an inverted U-shaped
relationship exists between the share of strategic investors and disclosure quality and thus
compliance (see also Morck, Shleifer, and Vishny 1988; La Porta et al. 1998). They find
compliance to be most pronounced for firms with a medium level of ownership concentration.
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This is in line with prior literature that assumes that ownership structures with a few large
shareholders, albeit not controlling the entire firm, are most effective with regard to monitoring
management (e.g., Morck, Shleifer, and Vishny 1988; La Porta et al. 1998; Glaum, Schmidt, et
al. 2013). To control for ownership concentration, we include the variable CLOSELY_HELD
that indicates the percentage of equity shares closely held by strategic investors.
Fourth, our sample firms are listed either in the General or Prime Standard at the
Frankfurter stock exchange, where the Prime Standard is the exchange segment that sets the
strictest transparency requirements throughout Europe (Deutsche Börse Cash Market 2020).
Accordingly, we control for a listing in either of these exchange segments by including a
dummy variable STANDARD coded 1 for firms that are listed in Prime Standard, otherwise 0.
Fifth, some firms have chosen to adopt the new standard as permitted under certain
circumstances early (IFRS 16.C1). Yet, the ESMA only published their application notes on
IAS 8.30f. disclosures in October 2018. Accordingly, those who apply IFRS 16 early have not
necessarily been able to take these application notes into consideration when compiling their
financial statements. Thus, to control for the early application of IFRS 16, we include a dummy
variable EARLY coded 1 for firms that adopt IFRS 16 prior to 2019, 0 for others.
Lastly, we include industry dummies (INDUSTRYk) in our model, where k denotes the
industry sector. The typical lease intensity of a firm’s business model differs depending on the
industry a firm operates in (Gruss and Loitz 2018), resulting in varied degrees of impact of
IFRS 16 implementation. This will influence firms’ IFRS-16 related disclosures.29
4.1.4 Univariate and Multiple Regression Analysis
We begin by analysing individual disclosure scores for each of the 20 disclosure items
that form the basis of our disclosure scores (D_SCORE & D_SUBSCORE). Next, we provide
summary statistics for dependent and independent variables for the full sample as well as for
auditor subsamples (Big 4 vs. non-Big 4 audit clients). To provide initial empirical insights into
the role of auditor choice in financial reporting, we continue with univariate analysis of both

29

Existing literature finds cross-listings on U.S. stock exchanges to be linked to firms’ disclosure behaviour (e.g.,
Glaum et al. 2013; Street and Gray 2002). We do not control for cross-listings on U.S. stock exchanges, since
only 1.18 % of our sample firms are subject to SEC supervision.
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Big 4 and non-Big 4 clients’ IFRS 16-related disclosures. By way of a correlation analysis, we
provide insights into the association between our dependent variables (construct validity) and
correlations for all variables that are expected to influence IFRS 16-related disclosures. Finally,
to investigate the role of auditor choice on the provision of relevant IFRS 16-related disclosures,
we combine the variables discussed earlier in the following OLS regression models that use
heteroscedasticity robust standard errors:
(1) D_SCORE = ß0 + ß1 LEASE_INTENSITY + ß2 BIG4 + ß3 LEASE_INTENSITY*BIG4 + ß4
SIZE + ß5 DEBT_RATIO + ß6 CLOSELY_HELD + ß7 STANDARD + ß8 EARLY
+ Σ ßk INDUSTRYk + 𝜀.
(2) BOILERPLATE = ß0 + ß1 LEASE_INTENSITY + ß2 BIG4 + ß3 SIZE + ß4 DEBT_RATIO
+ ß5 CLOSELY_HELD + ß6 STANDARD + ß7 EARLY + Σ ßk INDUSTRYk + 𝜀.
Table 2 contains detailed descriptions and definitions for our dependent and independent
variables, showing the respective data sources. For reasons of interpreting model (1), the
predictor variable LEASE_INTENSITY has been mean-centred before the interaction term
(LEASE_INTENSITY*BIG4) was calculated.
[Table 2 about here.]
Lastly, we employ a propensity score matching to address the selection of a Big 4 auditor as
well as to control for potential endogeneity problems.

4.2

Sample and Data
Our sample is based on the IFRS 16-related disclosures made in the financial statements

of German, publicly listed firms in the period prior to IFRS 16 implementation, i.e., disclosures
in 2018 or 2017 for early adopters. We make the following modifications to derive the final
sample: First, we exclude 55 firms whose country of origin is not Germany, yielding a
preliminary sample of 398 firms. Further sample adjustments include the elimination of
51 firms whose financial reports for the period prior to initial application are not available. In
most cases, this is due to firms declaring bankruptcy in the past while still having their financial
instruments admitted to trading. Finally, another 9 firms are deleted due to missing data for
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independent variables, yielding a final sample of 338 firms. The sample selection process is
displayed in Table 3.
[Table 3 about here.]
The German setting is suitable for our analysis for the following reasons: First, Germany
is one of the largest markets for leasing within Europe, in which – especially for publicly listed
firms – operating leases and, therefore, off-balance sheet treatment of leases have been
particularly relevant prior to IFRS 16 implementation, as confirmed by an ex-ante impact
analysis of IFRS 16 (Europe Economics 2017). Since IFRS 16 fundamentally changes lessees’
accounting requirements from ‘all or nothing’ being recognised towards all leases being
recognised on the balance sheet (IFRS 16.22), substantial effects on lessees’ financial reporting
can be expected for the German regulated market. This provides us with a sufficiently large
heterogenous sample for IFRS 16-related disclosures. Second, firms listed in the General and
Prime Standard and their financial statements are in global public and investor focus (Lazar and
Velte 2018). Finally, the focus on a specific country enables us to study a homogeneous
economic cultural context without the need to worry about biases occurring due to individual
features of different countries.
Table 4 shows the distribution of the sample firms by auditors, by exchange segment, and
by industry. In total, the sample consists of 338 firms, 69.53% of which are Big 4 audit clients
and 30.47% non-Big 4 clients. While 78.99% of the sample firms are listed in the Prime
Standard, 21.01% of the sample firms are listed in the General Standard. Industry classification
is based on the Primary Global Industry Classification Standard (GICS) consisting of
11 sectors. The three largest industries (consumer discretionary, industrials and information
technology) represent more than half of the sample. Most of our sample firms (94.08%) decided
not to adopt IFRS 16 early.
[Table 4 about here.]
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5.

Empirical Findings

5.1

Analysis of individual IFRS 16-related Disclosure Items
Table 5 provides detailed information on all IFRS 16-related disclosure items which form

the basis of our disclosure scores.
[Table 5 about here.]
The descriptive analysis reveals that 284 of the 338 firms follow the modified
retrospective transition approach for which all 20 disclosure items identified are applicable. The
remaining 54 firms follow the full retrospective transition approach for which only 14 items are
applicable. We observe that the scores for the individual disclosure items vary substantially.
The highest score of 99.1% is found for the requirement to disclose the date by which firms
have to apply IFRS 16. In addition, most of the firms disclose the date by which they plan to
apply IFRS 16, for which this disclosure item scores 91.4%. In contrast, many firms do not
attach much importance to the provision of any information about the application of IFRS 16
to their portfolio of leases with similar characteristics. Plus, many firms that follow the modified
retrospective transition approach do not disclose information on their application of a single
discount rate to their portfolio of leases with similar characteristics.
Considering the scores for the specific disclosure items which capture qualitative
disclosure differences, we observe, for instance, that firms provide the greatest levels of detail,
i.e., the highest degree of concise, entity-specific disclosures with a score of 89.2% (disclosure
item 18), on the expected impact on financial statements. This is due to the fact that the majority
of the sample firms (87.3%30) actually quantify these disclosures rather than merely providing
qualitative information. By way of comparison, firms less frequently quantify the impact they
expect on key financial figures (34.62%31), as reflected in the lower disclosure score of 43.8%
(disclosure item 19). Further, firms only provide a low degree of concise, entity-specific

30

Not tabulated. In total, 295 (16) out of 338 firms quantified (provided qualitative information only on) the impact
they expect IFRS 16 implementation to have on financial statements. The remaining 27 firms did not provide
any information about impacts on financial statements.
31
Not tabulated. In total, 117 (65) out of 338 firms quantified (provided qualitative information only on) the impact
they expect IFRS 16 implementation to have on key financial figures. The remaining 156 firms did not provide
any information about impacts on key financial figures.
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descriptions about the nature and characteristics of their contract types (disclosure item 17) and
virtually no information on assumptions and judgements used in estimating the discount rate
applied to determine the present value of the remaining lease payments, if any (disclosure
item 20). Finally, it is also worth mentioning that 3.55%32 of our sample firms explicitly
disclose that they do not expect IFRS 16 implementation to have any significant effects.
5.2

Descriptive Statistics and Univariate Results
Table 6 summarises the descriptive statistics for the dependent variables, independent

variables of interest and control variables.
[Table 6 about here.]
Both the average D_SCORE of 37.6% and the average D_SUBSCORE of 22.1% indicate
a combination of non-compliance with specific IFRS 16-related disclosure requirements and
firms not or only partially adopting enforcement guidelines when preparing such disclosures.
These disclosure scores appear to be particularly low, especially in comparison to disclosure
and compliance levels observed for German firms in prior studies (e.g., Florio, Lionzo, and
Corbella 2018; Lazar and Velte 2018). This may be due to the fact that IFRS 16 was not (yet)
subject to mandatory application at the time of the preparation of the investigated financial
statements, meaning firms (intentionally or unintentionally) neglected the standard when
preparing them. IAS 8, on the other hand, was subject to mandatory application at that time. In
addition, the ESMA identified the investigated IFRS 16-related disclosures as enforcement
priorities in 2018, i.e., it monitors and assesses the application of all respective requirements in
the respective year. Thus, one would expect firms to provide high levels of disclosure which
are in the focus of enforcement authorities. Another practical explanation for relatively low
disclosure levels in our setting may be that firms simply do not attach as much importance to
ESMA’s recommendations for disclosures, which are only partially specified in the IFRS.
However, the low disclosure levels may also be due to a combination of firms’ need to learn
how to interpret and apply IFRS 16-related disclosure requirements, including its more

32

Not tabulated. In total, 12 out of 338 firms disclosed that they do not expect any significant effects. Only 8 firms
did not provide any disclosures on expected effects at all.

87

principles-based approach and managers incentives to intentionally neglect to comply with
standards as intended, which could be due to the enforcement mechanisms being not strict
enough.
Table 6 also shows the average boilerplate intensity score (BOILERPLATE) of 45.8%.
This suggests that, on average, almost half of the information provided in the financial statement
notes about the expected impacts of IFRS 16 implementation is in fact standardised, non-entity
specific disclosures that can be considered irrelevant.
In Figure 2 we plotted our disclosure scores against the boilerplate intensity score to give
an initial visual impression of how the dependent variables relate to one another. As expected,
it shows that our boilerplate intensity score is negatively associated with both of our disclosure
scores. This suggests that high boilerplate intense disclosures reflect in low levels of disclosure.
[Figure 2 about here.]
When it come to the role of auditor choice in financial reporting, we also provide
summary statistics for the auditor subsamples (Big 4 vs. non-Big 4 audit clients) in Table 6. In
line with our expectations, univariate results suggest that, on average, Big 4 clients deliver
better disclosure scores (mean D_SCORE: 39.3%; mean D_SUBSCORE: 22.6%) than nonBig 4 clients (mean D_SCORE: 34.0%; mean D_SUBSCORE: 20.1%). The difference of the
mean and respective median by BIG4 is statistically significant for D_SCORE, but not for
D_SUBSCORE. The difference between the 75th percentile and the maximum indicates that the
differences in the means are due to higher dispersion of D_SCORE in the upper quartile.
Besides the fact that Big 4 clients generally provide higher disclosure scores than nonBig 4 clients, we find that, on average, non-Big 4 clients provide significantly more boilerplate
intense disclosures than Big 4 clients. This is the first indications of a positive association
between being audited by a Big 4 auditor and firms disclosing relatively more relevant (nonboilerplate) than irrelevant (boilerplate) information.
Taken together, Big 4 clients seem to comply better with the IFRS 16-related disclosure
requirements

and are

more likely

to

apply

enforcement authorities’ disclosure

recommendations while disclosing less irrelevant and relatively more relevant information in
comparison to non-Big 4 clients. Coupled with the fact that the sheer number of disclosed words
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is significantly higher for Big 4 clients33, this supports prior findings that firms that employ
dominant audit firms tend to provide more extensive disclosures by using less boilerplate
intense disclosures (e.g., Lang and Stice-Lawrence 2015). This may be an indication that their
disclosures are “better” in terms of providing more relevant disclosures. Still, on average the
use of boilerplate disclosures appears to be generally high for both Big 4 and non-Big 4 clients.
Further, statistically significant differences indicate that on average Big 4 clients are
listed in the Prime Standard (STANDARD) more often, they more often apply IFRS 16 early
(EARLY) and are larger (SIZE) (see Table 6).
Table 7 reports Pearson and Spearman correlations. Results confirm that BOILERPLATE
is significantly negatively associated with both D_SCORE and D_SUBSCORE. Further,
D_SCORE is significantly positively correlated with LEASE_INTENSITY, BIG4, SIZE, and
STANDARD. Furthermore, D_SCORE is significantly negatively correlated with EARLY. These
findings show the predicted sign. Results are similar for D_SUBSCORE with exceptions for
BIG4 and EARLY. BOILERPLATE is significantly negatively associated with BIG4, SIZE and
STANDARD. The pairwise correlations between the independent variables are mainly
moderate, except for the significant positive correlations for BIG4 with both SIZE and
STANDARD as well as the significant positive correlation between STANDARD and SIZE.
Given that larger firms tend to appoint Big 4 audit firms, these correlations do not come as a
surprise.
[Table 7 about here.]
Finally, Table 8 shows the results of additional univariate analysis of differences in
disclosure levels and boilerplate disclosures by leasing intensity group (high vs. low) between
Big 4 and non-Big 4 clients. Firms are assigned to the high leasing intensity group if
LEASE_INTENSITY is above the median, otherwise they are assigned to the low leasing
intensity group. First, the results reveal that firms in the high leasing intensity group which are
audited by Big 4 firms provide the highest levels of disclosure (D_SCORE). Second, the only
firms that are more likely to quantify their disclosures or provide significantly higher levels of
disclosures (D_SUBSCORE) are those in the high leasing intensity group, provided they are

33

Not tabulated. Big 4 clients wrote a total amount of 441 words on average in the section of IFRS 16-related
disclosures and non-Big 4 clients a total amount of 342 words on average (t = 4.061, p = 0.002).
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audited by Big 4 firms. Third, the results indicate that firms being audited by Big 4 firms are
more likely to provide lower degrees of irrelevant information (BOILERPLATE). Boilerplate
disclosures from Big 4 clients, however, are less intensively used when leasing intensity is high.
[Table 8 about here.]
5.3

Multiple Regression Results: Choice of Auditor and Relevant Disclosures
To begin with, we test our hypothesis and compare the mean effect of

LEASE_INTENSITY on D_SCORE for both groups: Big 4 audit clients and non-Big 4 audit
clients. The OLS regression results are presented in Table 9. We depict the effects of stepwise
inclusion of the independent variables in our regression model, resulting in five model variants.
Additive model 1 comprises solely the independent variables LEASE_INTENSITY and BIG4.
Figure 3a depicts the association between the disclosure levels and leasing intensity for both
Big 4 and non-Big 4 clients.

Interaction

model 1 includes

the

interaction term

LEASE_INTENSITY*BIG4. Additive model 2 comprises LEASE_INTENSITY, BIG4 and all the
control variables. Interaction model 2 (3), which is our main model, enhances the
aforementioned additive model 2 by adding the interaction term including (excluding) industry
dummy variables. Finally, we include interactions between BIG4 and all control variables,
again with industry dummy variables (interaction model 4) and without industry dummy
variables (interaction model 5).
[Figure 3 about here.]
[Table 9 about here.]
At first, taking a brief glance at the main effects of our independent variables
LEASE_INTENSITY and BIG4 (additive model 2), we find LEASE_INTENSITY to be
significantly positively associated with D_SCORE at the 1% level. Basically, the results imply
that the level of IFRS 16-related disclosures increases as the leasing intensity of a firms’
business model increases, albeit marginally. While the sign of BIG4 is in line with our
expectation, we find no statistically significant relation between D_SCORE and BIG4. This
may be due to the inclusion of the independent variables SIZE and STANDARD (see Pearson
and Spearman correlations in Table 7).
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The results of our main model (interaction model 2) support our hypothesis, however.
These results show that the coefficient of the interaction term (LEASE_INTENSITY*BIG4) is
statistically

significant,

indicating

an

observable

positive

association

between

LEASE_INTENSITY and D_SCORE, which is moderated by the BIG4 variable. In other words,
the association between LEASE_INTENSITY and levels of disclosures systematically differs
between Big 4 clients and non-Big 4 clients with the effect being more pronounced for Big 4
clients. Turning to the estimation results in more detail, the coefficient of the non-interaction
variable LEASE_INTENSITY can be interpreted as the predicted relationship between
LEASE_INTENSITY and D_SCORE for non-Big 4 clients. The coefficient has the expected
positive sign and is also statistically significant. The relationship between LEASE_INTENSITY
and D_SCORE for Big 4 clients, on the other hand, is quantified by the sum of the coefficient
of the non-interaction variable LEASE_INTENSITY and the interaction coefficient. These
results suggest that the choice of the auditor type may play an important role with regard to the
quality of IFRS 16-related disclosures provided. More precisely, Big 4 clients appear to provide
better IFRS 16-related disclosure quality in that they provide a higher degree of relevant
IFRS 16-related disclosures than non-Big 4 clients. For better visualisation, we have plotted the
two-way interaction effect estimated using regression analysis (see Figure 4a).
[Figure 4 about here.]
The signs of the control variables are in line with our predictions and are robust in
comparison to respective additive model 2. We find EARLY to be significantly negatively
associated with D_SCORE, the 1% level. Further, both SIZE at the 1% level and STANDARD
at the 5% level are significantly positively associated with the D_SCORE. These findings
indicate that firms that do not voluntarily apply IFRS 16 early, larger firms and firms with a
Prime Standard listing are more likely to provide better disclosure levels.
Next, we conduct a regression analysis with D_SUBSCORE as a dependent variable. The
results for the same five model variants as before are presented in Table 10. For initial
visualisation of the association between the disclosure level (D_SUBSCORE) and leasing
intensity for both Big 4 and non-Big 4 clients see Figure 3c.
[Table 10 about here.]
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The interaction term remains statistically significant at the 1% level, while the coefficient of
the non-interaction variable LEASE_INTENSITY has the expected positive sign but is not
statistically significant across all interaction model variants. However, the significant
interaction term suggests that there is a positive association between LEASE_INTENSITY and
D_SUBSCORE, which is different for Big 4 and non-Big 4 clients. Big 4 clients appear to
provide higher levels of detail in IFRS 16-related disclosures, i.e., more quantified than
qualitative information, taking into consideration leasing intensity. For visualisation we have
plotted the two-way interaction effect estimated using regression analysis (see Figure 4c).
Finally, we use our additional disclosure quality measure BOILERPLATE to test our
hypothesis. Table 11 contains the regression results. Figure 3c shows the association between
the non-relevant disclosures provided (BOILERPLTAE) and leasing intensity for both Big 4 and
non-Big 4 clients. The findings support our hypothesis, showing the BIG4 variable to be
significantly negatively associated with BOILERPLATE at the 1% level (model 1) or at the 5%
level (model 2&3), respectively. As expected, firms being audited by Big 4 audit firms appear
to provide better IFRS 16-related disclosure quality in that they provide more relevant than nonrelevant IFRS 16-related disclosures than non-Big 4 clients.34 In keeping with previous
univariate and regression results, this indicates that firms appear to provide higher degrees of
relevant disclosures, and thus better disclosure quality, if they choose to employ a Big 4 auditor.
[Table 11 about here.]
5.4

Multiple Regression Results based on Matched Samples
To address the Big 4 auditor choice and to control for potential endogeneity problems,

we estimate the main models (for D_SCORE, D_SUBSCORE and BOILERPLATE) on a subset
of propensity-score matched firms. To obtain propensity scores and estimate the predicted
probability of a firm choosing a Big 4 auditor, we use a logit regression model with a dummy
variable equal to one (zero) for Big 4 clients (non-Big 4 clients) in the first stage. When
estimating the propensity scores, we follow prior literature and include a comprehensive list of

34

The relatively low adjusted R-squared value indicates that our model only explains a small proportion the
variance of the BOILERPLATE variable. However, Lang and Stice-Lawrence (2015) that investigate, inter alia,
determinants of the textual disclosure attribute “boilerplate” reveal similar low adjusted R-squared values.
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attributes (Lawrence, Minutti-Meza, and Zhang 2011). Thus, we control for firm characteristics
and financial control variables related to auditor choice (firm size, asset turnover, leverage,
return on assets, current ratio, ownership structure) based on research by Chaney, Jeter, and
Shivakumar (2004), Wang, Wong, and Xia (2008) and Lawrence, Minutti-Meza, and Zhang
(2011). We also include leasing intensity since we believe that the best possible match can be
obtained when firms are similar not only with regard to their characteristics but also have the
same business model. Panel A of Table 12 shows the results of the first stage logit regression
and Panel B of Table 12 verifies that differences in the predictors between treated (Big 4
clients) and control firms (non-Big 4 clients) are not statistically significant after matching.
Second, we use the propensity scores and match, without replacement, a non-Big 4 client
with a Big 4 client that has the closest propensity score. We use nearest neighbour matching
with a maximum distance in propensity scores (caliper) of 5% and ultimately obtain 72 treated
and 72 control firms. Even though the caliper restriction reduces the number of matched pairs,
it ensures that they are similar across the observable variables. The results of the propensity
score matched model in Panel C of Table 12 confirm previous results. Big 4 clients seem to
provide better IFRS 16-related disclosure quality across all models. The only exception is the
interaction model 3 with the D_SUBSCORE as a dependent variable without industry dummy
variables for which we cannot find a statistically significant coefficient of the interaction term
(LEASE_INTENSITY*BIG4).
6.

Summary and Conclusion
Our study examines the role of auditor choice in identifying relevant IFRS 16-related

disclosures in a sample of 338 firms listed in the regulated market in Germany. First, we
examine the association between the level of IFRS 16-related disclosures and the leasing
intensity of a firms’ business model. In order to investigate the role of auditor choice, we
analyse whether and in what way the association between disclosure level and leasing intensity
differs for Big 4 and non-Big 4 clients. In addition, we examine the extent to which Big 4 clients
use boilerplate disclosures as compared to non-Big 4 clients.
Our results demonstrate that the quality of IFRS 16-related disclosures observed is
generally low in our setting. Essentially, we observe associations between the disclosure level
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provided and leasing intensity for Big 4 and non-Big 4 clients, albeit marginal. Nonetheless,
we find support for our hypothesis, that is to say our findings suggest choosing a Big 4 auditor
to have a positive impact on a firm’s provision of relevant disclosures and, thus, disclosure
quality. The generally low disclosure quality provided by both Big 4 and non-Big 4 clients may
suggest that both auditors and firms still consider the risk of potentially omitting relevant
information to exceed the benefits of applying a more judgement-based disclosure or audit
approach. Our findings on the use of boilerplate disclosures of both Big 4 and non-Big 4 clients
support this assumption. In fact, we find almost half of the information provided to be rather
non-entity specific, so much so that this can be considered boilerplate disclosures. However,
our results also support the findings of prior literature that shows that firms that employ Big 4
audit firms tend to provide more extensive disclosures while using less boilerplate disclosures
(Lang and Stice-Lawrence 2015). This may ultimately indicate that their disclosures are of
“better” quality. Finally, when estimating our models on a subset of propensity-score matched
firms, our results continue to hold.
Although our study only pertains a relatively small part of financial reporting, our study
has implications for capital market participants as well as standard setters and regulators. First,
our results may be worrisome for investors or other users in terms of them not being provided
with all the decision-useful information for potential investment decisions. Second, our study
may provide useful information to regulators and standard setters in terms of drawing cautious
inference on the functionality of principles-based disclosure requirements in Germany. In any
case, it should signal the need to strengthen enforcement mechanisms. Third, our research may
encourage auditors to put more effort into their audits to assure the provision of relevant
disclosures and, from a reputational point of view, consider this as a new way of thinking about
audit quality. However, the reliance on disclosure principles rather than specific disclosure
requirements makes it generally difficult to measure compliance with principles-based
disclosure requirements or disclosure quality. The fact that this is difficult for researchers may
raise the question as to whether it might also be difficult for auditors and other authorities to
sufficiently enforce these standards or for firms to make the right decision on what to disclose.
Our research is subject to certain limitations, which must be taken into account when
interpreting our results. These relate to the measurement of the provision of relevant disclosures
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or disclosure quality. First, while we take great care to identify all the relevant disclosure items,
for instance by consulting with an industry expert on the implementation of IFRS 16, item
selection and assessment of applicability is to some degree based on subjective judgment.
Second, while we can observe how many disclosures are fulfilled relative to the materiality of
the underlying accounting issue, a profound evaluation of whether firms apply disclosure
principles adequately is hardly possible without internal, private information. Third, even
though we examine the use of boilerplate disclosures, we cannot judge whether generic
disclosure is included to obfuscate or to displace relevant information. On the whole, our study
should be considered a first attempt to empirically depict the quality of specific disclosures in
financial statements as intended by the IASB.
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Tables
Table 1: List of Disclosure Items for the Dependent Variables D_SCORE & D_SUBSCORE
No.

Disclosure item

1

Transition approach*

2
3
4
5
6
7
8
9
10

11

Measurement of right-of-use asset amount equal
to lease liability
Option to apply IFRS 16 to leases of intangible
assets
Option to apply IFRS 16 to short-term leases
Option to apply IFRS 16 to leases for which the
underlying asset is of low value
Practical expedient to separate non-lease
components from lease components
Practical expedient to apply IFRS 16 to a
portfolio of leases with similar characteristics
Practical expedient to apply IFRS 16 to contracts
that were previously identified as leases applying
IAS 17 and IFRIC 4
Practical expedient to apply a single discount rate
to a portfolio of leases with similar characteristics
Practical expedient to rely on its assessment of
whether leases are onerous applying IAS 37 as an
alternative to performing an impairment review
Practical expedient not to apply the requirements
in paragraph C8 to leases for which the lease term
ends within 12 months of the date of initial
application

Applicable for firms following
the transition approach
Modified
Full
retrospective
retrospective
X

X

X

Lease-related
regulation

Source of disclosure requirement

Maximum
number of points

IFRS 16.C5

IAS 8.30 (b) in conjunction with
(i.c.w.) ESMA (2018)

1

IFRS 16.C8 (b) (ii)

IAS 8.30 (b) i.c.w. ESMA (2018)

1

X

X

IFRS 16.4

IAS 8.30 (b) i.c.w. ESMA (2018)

1

X

X

IFRS 16.5 (a)

IAS 8.30 (b) i.c.w. ESMA (2018)

1

X

X

IFRS 16.5 (b)

IAS 8.30 (b) i.c.w. ESMA (2018)

1

X

X

IFRS 16.15

IAS 8.31 (e) i.c.w. ESMA (2018)

1

X

X

IFRS 16.B1

IAS 8.30 (b) i.c.w. ESMA (2018)

1

X

X

IFRS 16.C3

IFRS 16.C4,
IAS 8.30 (b) i.c.w. ESMA (2018)

1

X

IFRS 16.C10 (a)

IFRS 16.C13,
IAS 8.30 (b) i.c.w. ESMA (2018)

1

X

IFRS 16.C10 (b)

IFRS 16.C13,
IAS 8.30 (b) i.c.w. ESMA (2018)

1

X

IFRS 16.C10 (c)

IFRS 16.C13,
IAS 8.30 (b) i.c.w. ESMA (2018)

1

Continued on next page
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Continued from previous page
No.

12
13
14
15
16
17
18
19
20

Disclosure item/requirement

Practical expedient to exclude initial direct
costs from measurement of the right-of-use
asset
Practical expedient to use hindsight, such as in
determining the lease term if the contract
contains options to extend or terminate the lease
Date by which application of IFRS 16 is
required
Date by which a firm plans to apply IFRS 16
initially
Presentation of right-of-use assets in the
statement of financial position at the date of
initial application
Nature and characteristics of a firm’s lease
contract types
Expected impact on the financial statements in
the period of initial application
Expected impact on key financial figures in the
period of initial application
Assumptions and judgements used in estimating
the discount rate, which is used in determining
the present value of the remaining lease
payments
Sum disclosure items (maximum number of
points)

Applicable for firms following
the transition approach
Modified
Full
retrospective
retrospective

Regulation
(IAS/IFRS)

Source of disclosure requirement

Maximum
number of points

X

IFRS 16.C10 (d)

IFRS 16.C13,
IAS 8.30 (b) i.c.w. ESMA (2018)

1

X

IFRS 16.C10 (e)

IFRS 16.C13,
IAS 8.30 (b) i.c.w. ESMA (2018)

1

X

X

IAS 8.31 (c)

IAS 8.31 (c)

1

X

X

IAS 8.31 (d)

IAS 8.31 (d)

1

X

X

IFRS 16.47

IFRS 16.47,
IAS 8.30 (b) i.c.w. ESMA (2018)

1

X

X

IAS 8.31 (e) i.c.w. ESMA (2018)

2

X

X

IAS 8.30 (b) i.c.w. ESMA (2018)

2

X

X

IAS 8.30 (b) i.c.w. ESMA (2018)

2

X

X

IAS 8.31 (e) i.c.w. ESMA (2018)

2

20 (24)

14 (18)

24
Continued on next page
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Continued from previous page
Notes: The table presents all relevant disclosure items that have been identified based on relevant disclosure requirements relating to the implementation of IFRS 16. These items
are used to calculate the dependent variable D_SCORE (D_SUBSCORE). D_SCORE (D_SUBSCORE) is a relative disclosure (sub-)score per sample firm calculated by dividing
the number of items disclosed by the number of the items applicable. Each applicable item disclosed receives one point, otherwise zero points with the exception for the following
four items: With respect to disclosure item 17, a firm receives two points for disclosing detailed information on existing lease contracts (e.g., quantitative information on lease
terms of the underlying objects of a lease contract), one point for disclosing broad information on existing lease contracts (e.g., listing the asset categories of the underlying
objects of a firm’s lease contracts), otherwise zero points. With respect to disclosure item 18, a firm receives two points for quantifying the expected impact of IFRS 16 on
financial statements due to the recognition of lease liabilities and right-of-use assets, one point for disclosing a qualitative statement only, otherwise zero points. With respect to
disclosure item 19, a firm receives two points for quantifying the expected impact of IFRS 16 on key financial figures, one point for providing a qualitative statement on the
expected impact of IFRS 16 on financial figures only, otherwise zero points. With respect to disclosure item 20, a firm receives two points for quantifying the discount rate that
is going to be used in determining the present value of the remaining lease payments, one point for qualitatively disclosing assumptions and judgements underlying the
determination of this discount rate, otherwise zero points. Exemplary qualitative and quantitative statements on the impact sample firms expect IFRS 16 implementation to have
on their financial statements (disclosure item 18) are provided in Appendix 1. *) The application of the full retrospective transition approach (IFRS16.C5(a)) means that a lessee
applies IFRS 16 retrospectively to each prior reporting period presented as required by IAS 8. This includes a restatement of prior financial information, the recognition of an
equity adjustment at the beginning of the earliest period presented and disclosures on a change in the accounting policy required by IAS 8.28. The application of the modified
retrospective transition approach (IFRS16.C5(b)) means that a lessee applies IFRS 16 retrospectively with the cumulative effect (of initial application) from the beginning of
the initial application period. This means lessees calculate lease assets and liabilities using special rules of IFRS 16.C7-C13, do not restate financial information of prior periods,
recognise equity adjustments at the beginning of the initial application period and make additional specified disclosures (IFRS 16.C12-C13) but is exempt from certain disclosures
on a change in the accounting policy required by IAS 8.28 (IFRS16.C12 in conjunction with IAS 8.28).
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Figure 1: Interaction Model without Control Variables

Notes: The figure shows the interaction model without control variables to separately illustrate the
mean effect of LEASE_INSTENSITY on D_SCORE for Big 4 clients (𝛽1 + 𝛽3 ) and non-Big 4 clients
(𝛽1 ). Hence, when LEASE_INTENSITY increases, a positive value of 𝛽3 indicates that D_SCORE
rises more strongly for Big 4 clients in comparison to non-Big 4 clients. The steeper slope of the
upper line as compared to the lower line indicates this effect. Accordingly, a positive value of 𝛽3
may be interpreted as a Big 4 client providing more relevant disclosures, i.e., better disclosure
quality. In line with our expectations, we anticipate such positive effect. When interpreting 𝛽2 , the
following may be considered: Basically, 𝛽2 quantifies the mean effect of a Big 4 auditor at a leasing
intensity of 0. However, due to the Disclosure Initiative, it should be expected that a firm would not
make any disclosures regarding IFRS 16 in case it has no leases. Thus, 𝛽2 may be considered as
base effect of BIG4 on D_SCORE representing the higher proportion of disclosure of a Big 4 audit
client (in the mean) compared to a non-Big 4 audit client independent of the LEASE_INTENSITY.
All variables are defined in Table 2.
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Table 2: Variable Definitions
Proxy for

Definition

Source

Number of items disclosed (disclosure items 1-20) divided by the number
of items applicable.
Number of items disclosed (disclosure items 17-20) divided by the
number of items applicable.
Ratio of the total number of boilerplate words used in individual IFRS 16related disclosure section and the total number of words written in this
section. More details are provided in Appendix 2.

Hand-collected, 2017, 2018, or 2019
footnotes
Hand-collected, 2017, 2018, or 2019
footnotes

Dependent variables
D_SCORE

Disclosure level

D_SUBSCORE

Disclosure level

Non-relevant (nonBOILERPLATE
entity specific)
disclosures
Independent variables of interest
LEASE_INTENSITY

Leasing intensity

BIG4

Auditor type

Control variables
SIZE
LEVERAGE

ROA
ATURN
CURRENT

Firm size
Leverage
Ownership
concentration
Listing regulated
market
Early adoption of
IFRS 16
Return on assets
Asset turnover
Current ratio

INDUSTRYk

Industry

CLOSELY_HELD
STANDARD
EARLY

Ratio of future commitments from operating leases and total assets.
Dummy variable coded 1 for clients of Big 4 audit firms; 0 for others.

Hand-collected, 2017, 2018, or 2019
financial reports
Hand-collected, 2017, 2018, or 2019
financial reports
Capital IQ, Thomson Reuters Eikon or
hand-collected, 2017, 2018, or 2019
financial reports

Natural logarithm of total revenues.
Ratio of total debt over total assets.

Capital IQ, 2017, 2018, or 2019
Capital IQ, 2017, 2018, or 2019

Percentage of equity shares closely held by strategic investors.

Thomson Reuters Eikon

Dummy variable coded 1 if firms are listed in the Prime Standard; 0 if
firms are listed in the General Standard.

Deutsche Börse (2019)

Dummy variable coded 1 for firms that apply IFRS 16 early; 0 for others.

Hand-collected, 2017, 2018, or 2019
financial reports
Capital IQ, 2017, 2018, or 2019
Capital IQ, 2017, 2018, or 2019
Capital IQ, 2017, 2018, or 2019

Ratio of net income over lagged total assets.
Ratio of total revenue over lagged total assets.
Ratio of current assets over current liabilities
Firms’ major industry affiliation. Nine industry categories:
communication services, consumer goods, financial services, health care,
industrials, information technology, materials, real estate, utilities.
Thomson Reuters Eikon (Primary
Initial industries classified as consumer discretionary and consumer Global
Industry
Classification
staples have been combined into a new industry category: consumer Standard).
goods. The industry energy has been assigned to the industry utilities due
to under-representation.
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Table 3: Sample Selection
Number of firms
453
./. 55
./. 51

Listed firms General and Prime Standard
./. Firms whose country of origin is not Germany.
./. Firms whose financial reports were not available for the period before
Initial application of IFRS 16.
./. Firms that did not disclose the minimum future lease payments from
./. 3
operating leases.
./. Firms with missing data for the total number of common shares
./. 6
Outstanding and the number of shares held by strategic investors.
= Final sample
338
Notes: The table presents the sample selection process. We start with all General and Prime Standard
listed firms in the period prior to initial implementation of IFRS 16. Subsequently, we exclude 55 firms,
whose country of origin is not Germany, yielding a preliminary sample of 398 firms. Then, we exclude
55 firms, whose financial reports for the period prior to initial application, i.e., financial year 2018 or
2017 in case of early adoption of IFRS 16, are not available. Lastly, we exclude another 9 firms due to
missing data of independent variables, yielding a final sample of 338 firms.
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Table 4: Sample Composition
Panel A: Distribution of Sample Firms by Industry
Industry
Freq.
Percent
Communication services
28
8.28
Consumer discretionary
55
16.27
Consumer staples
9
2.66
Energy
1
0.30
Financials
25
7.40
Health care
31
9.17
Industrials
84
24.85
Information technology
54
15.98
Materials
19
5.62
Real estate
22
6.51
Utilities
10
2.96
Total
338
100.00
Panel B: Distribution of Sample Firms by Exchange Segment
Prime Standard
267
78.99
General Standard
71
21.01
Total
338
100.00
Panel C: Distribution of Sample Firms by Early Adopters
Early adopter
20
5.92
Non-Early adopter
318
94.08
Total
338
100.00
Panel D: Distribution of Sample Firms by Auditor Type
Big 4 client
235
69.53
Non-Big 4 client
103
30.47
Total
338
100.00
Notes: The table presents the sample distributions by industry, exchange segment, early adopters of
IFRS 16 and auditor type. Industry classification bases on the Primary Global Industry Classification
Standard (GICS) consisting of 11 sectors. For further analyses, initial industries classified as
consumer discretionary and consumer staples have been combined into a new industry category:
consumer goods (83 firms). The industry energy has been assigned to the industry utilities (11 firms)
due to under-representation. Further details are provided in Table 2.
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Table 5: Descriptive Statistics for Disclosure Scores per IFRS 16-related
Disclosure Requirement
Variable
N
Mean
Sd
Min
Max
Disclosure item score 1
338
0.837
0.370
0
1
Disclosure item score 2
284
0.479
0.500
0
1
Disclosure item score 3
338
0.077
0.267
0
1
Disclosure item score 4
338
0.642
0.480
0
1
Disclosure item score 5
338
0.642
0.480
0
1
Disclosure item score 6
338
0.124
0.330
0
1
Disclosure item score 7
338
0.047
0.213
0
1
Disclosure item score 8
338
0.260
0.439
0
1
Disclosure item score 9
284
0.039
0.193
0
1
Disclosure item score 10
284
0.074
0.262
0
1
Disclosure item score 11
284
0.173
0.379
0
1
Disclosure item score 12
284
0.116
0.321
0
1
Disclosure item score 13
284
0.067
0.250
0
1
Disclosure item score 14
338
0.991
0.094
0
1
Disclosure item score 15
338
0.914
0.280
0
1
Disclosure item score 16
338
0.071
0.257
0
1
Disclosure item score 17
338
0.274
0.322
0
1
Disclosure item score 18
338
0.892
0.295
0
1
Disclosure item score 19
338
0.438
0.448
0
1
Disclosure item score 20
338
0.078
0.245
0
1
Notes: The table presents descriptive statistics for individual disclosure items that are used to
calculate the disclosure scores (D_SCORE & D_SUBSCORE). Each disclosure item score (1-20)
represents a relative disclosure score calculated by dividing the number of points received by the
maximum number of points applicable per disclosure item. Not all disclosure items are applicable
to all 338 sample firms, which is due to the application of different transition approaches. Due to
54 firms following the full retrospective transition approach for which only 14 disclosure items are
applicable, the disclosure scores for item 2 and items 9 to 13 are only available for 284 firms. These
284 firms are those that follow the modified retrospective method for which all 20 disclosure items
are applicable. Details including content and coding scheme for disclosure items 1-20 are provided
Table 1.
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Table 6: Summary Statistics
Variable
N
Mean
Sd
Min
P25
Median
P75
Max
Total sample
D_SCORE
338
0.376
0.137
0.056 0.292
0.375
0.458
0.917
D_SUBSCORE
338
0.221
0.114
0.000 0.125
0.188
0.312
0.625
BOILERPLATE
338
0.458
0.168
0.000 0.349
0.464
0.564
0.991
LEASE_INTENSITY
338
0.083
0.193
0.000 0.011
0.030
0.079
2.605
LEVERAGE
338
0.204
0.181
0.000 0.038
0.171
0.323
0.933
CLOSELY_HELD
338
0.257
0.257
0.000 0.035
0.183
0.422
0.993
SIZE
338
6.179
2.423 -0.955 4.644
6.032
7.850 12.371
BIG 4
338
0.695
0.461
STANDARD
338
0.790
0.408
EARLY
338
0.059
0.236
Subsample BIG4=1
D_SCORE
235
0.393*** 0.135
0.056 0.292
0.375*** 0.458
0.917
D_SUBSCORE
235
0.226
0.111
0.000 0.125
0.188
0.313
0.625
BOILERPLATE
235
0.437*** 0.145
0.000 0.329
0.450*** 0.538
0.991
LEASE_INTENSITY
235
0.079
0.152
0.000 0.009
0.028** 0.076
1.083
LEVERAGE
235
0.094
0.264
0.000 0.015
0.043
0.099
2.605
CLOSELY_HELD
235
0.247
0.267
0.000 0.010
0.167** 0.419
0.993
SIZE
235
6.973*** 2.276 -0.340 5.564
6.901*** 8.482 12.371
STANDARD
235
0.872*** 0.334
EARLY
235
0.077**
0.267
Subsample BIG4=0
D_SCORE
103
0.340
0.133
0.056 0.278
0.375
0.417
0.833
D_SUBSCORE
103
0.201
0.122
0.000 0.125
0.188
0.250
0.625
BOILERPLATE
103
0.505
0.168
0.033 0.387
0.515
0.631
0.950
LEASE_INTENSITY
103
0.094
0.264
0.000 0.015
0.043
0.099
2.605
LEVERAGE
103
0.211
0.204
0.000 0.021
0.160
0.337
0.933
CLOSELY_HELD
103
0.279
0.231
0.000 0.091
0.216
0.436
0.870
SIZE
103
4.369
1.660 -0.955 3.432
4.702
5.537
7.459
STANDARD
103
0.602
0.492
EARLY
103
0.019
0.139
Notes: The table presents the descriptive statistics for the dependent and independent variables for the full
sample and auditor subsamples (Big 4 and non-Big 4 clients), i.e., the full sample partitioned by BIG4. All
variables are defined in Table 2. In addition, the table presents univariate analysis results. ***/**/* marks
significance at the 1/5/10% level based on two tailed t-test of the means of the non-dichotomous variables by
BIG4, the Wilcoxon rank test of the respective median and the chi2 test of the mean of the dichotomous
variables by BIG4.
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Figure 2: Association between Dependent Variables: Disclosure Scores &
Boilerplate Intensity Scores
(a) D_SCORE vs. BOILERPLATE

(b) D_SUBSCORE vs. BOILERPLATE

Notes: The figure shows the results of the disclosure level measures (D_SCORE,
D_SUBSCORE) per firm for the 338 sample firms, plotted against the measure
of the extent to which non-relevant disclosures are used (BOILERPLATE).
Figure 2a (Figure 2b) presents the association between the dependent variables
D_SCORE (D_SUBSCORE) and BOILERPLATE. All variables are defined in
Table 2. Further details about the development of the BOILERPLATE variable
are provided in Appendix 2. One dot represents one firms. The grey area
presents the 95% confidence interval.
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Table 7: Pearson and Spearman Correlations
(1)

(2)
0.714***

(3)
-0.382***
-0.298***

(4)
0.194***
0.219***
-0.061

(5)
0.167***
0.059
-0.199***
-0.099*

(6)
0.311***
0.120**
-0.202***
-0.101*
0.523***

(7)
-0.043
0.027
-0.086
-0.096*
0.007
0.134**

(8)
-0.062
-0.014
0.074
0.030
-0.115**
-0.195***
-0.019

(9)
0.234***
0.114**
-0.134**
0.028
0.306***
0.355***
0.022
-0.273***

(10)
-0.136**
-0.075
-0.062
-0.039
0.112**
0.119**
0.062
-0.016
0.099*

(1) D_SCORE
(2) D_SUBSCORE
0.726***
(3) BOILERPLATE
-0.337***
-0.240***
(4) LEASE_INTENSITY
0.120**
0.093*
0.021
(5) BIG4
0.177***
0.069
-0.188***
-0.037
(6) SIZE
0.320***
0.104*
-0.195***
-0.113**
0.495***
(7) LEVERAGE
-0.050
-0.021
-0.098*
-0.031
-0.025
0.063
(8) CLOSELY_HELD
-0.087
-0.057
0.058
0.081
-0.059
-0.144***
-0.019
(9) STANDARD
0.236***
0.094*
-0.133**
-0.080
0.306***
0.350***
0.001
-0.344***
(10) EARLY
-0.146***
-0.087
-0.065
-0.052
0.112**
0.115**
0.042
-0.032
0.099*
Notes: The table presents Pearson correlations below the diagonal and Spearman correlations above the diagonal. In total, the sample consists of 338 firms. All variables as
defined in Table 2. ***/**/* marks significance at the 1/5/10 % level.
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Table 8: Univariate Analysis of Dependent Variables – Differences on Auditor Subsample Level by Leasing Intensity
Total sample

Subsample BIG4=1

N

Mean

Sd

N

(1) High LEASE_INTENSITY

168

0.402

0.141

106

(2) Low LEASE_INTENSITY
Total

170
338

0.352
0.377

0.128
0.137

129
235

Mean

Subsample BIG4=0
Sd

N

Mean

Sd

0.428***

0.138

62

0.357

0.135

0.364**
0.393***

0.127
0.135

41
103

0.315
0.340

0.126
0.133

D_SCORE

Differences in mean between LEASE_INTENSITY groups
T-test
t-stat. = -3.439; p-value = 0.001
Mann-Whitney U-test
z-stat. = -3.400; p-value = 0.001

t-stat. = -3.753; p-value = 0.000
z-stat. = -3.765; p-value =0.000

t-stat. = -1.592; p-value = 0.011
z-stat. = -1.253; p-value = 0.210

D_SUBSCORE
(1) High LEASE_INTENSITY

168

0.246

0.125

106

0.264**

0.121

62

0.215

0.128

(2) Low LEASE_INTENSITY
Total

170
338

0.196
0.221

0.096
0.114

129
235

0.194
0.226

0.090
0.111

41
103

0.200
0.209

0.114
0.122

Differences in mean between LEASE_INTENSITY groups
T-test
t-stat. = -4.144; p-value = 0.000

t-stat. =-5.070; p-value = 0.000

t-stat. = -0.610; p-value = 0.544

Mann-Whitney U-test

z-stat. = -4.844; p-value =0.000

z-stat. = -0.718; p-value = 0.472

z-stat. -4.202=; p-value = 0.000

BOILERPLATE
(1) High LEASE_INTENSITY

168

0.443

0.167

106

0.421**

0.164

62

0.479

0.166

(2) Low LEASE_INTENSITY

170

0.473

0.169

129

0.449***

0.164

41

0.545

0.165

Total

338

0.458

0.168

235

0.437***

0.165

103

0.505

0.168

Differences in mean between LEASE_INTENSITY groups
T-test

t-stat. = 1.635; p-value = 0.103

t-stat. = 1.300; p-value = 0.195

t-stat. = 1.990; p-value = 0.049

Wilcoxon rank-sum test
z-stat. = 1.860; p-value = 0.063
z-stat. = 1.686; p-value = 0.092
z-stat. = 1.974; p-value = 0.048
Notes: The table presents univariate results of differences in disclosure levels (D_SCORE & D_SUBSCORE) and boilerplate disclosure (BOILERPLATE) between
leasing intensity groups (high LEASE_INTENSITY vs. low LEASE_INTENSITY) for the full sample and auditor sub-samples (Big 4 and non-Big 4 clients). A firm
is assigned to the high leasing intensity group if LEASE_INTENSITY is above the median, otherwise a firm is assigned to the low leasing intensity group. All
variables are defined in Table 2. ***/**/* marks significance at the 1/5/10 % level based on two tailed t-test of the means of the dependent variables (D_SCORE,
D_SUBSCORE, BOILERPATE) by BIG4 within each leasing intensity group.
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Figure 3: Association IFRS 16-related Disclosures & Leasing Intensity by
Auditor Type
(a) Disclosure score & leasing intensity

(b) Disclosure sub-score & leasing intensity

(c) Boilerplate intensity score & leasing intensity

Notes: The figure shows the association between the IFRS 16-related disclosures provided and leasing intensity
for 235 Big 4 and 103 non-Big 4 clients (in total 338 sample firms). Figure 3a shows the association between the
dependent variable D_SCORE and the independent variable LEASE_INTENSITY for Big 4 and non-Big 4 clients.
Figure 3b shows the association between the dependent variable D_SUBSCORE and the independent variable
LEASE_INTENSITY for Big 4 and non-Big 4 clients. Figure 3c shows the association between the dependent
variable BOILERPLATE and independent variable LEASE_INTENSITY for Big 4 and non-Big 4 clients. All
variables are defined in Table 2. Further details about the development of the BOILERPLATE variable are
provided in Appendix 2. One dot represents one firms.
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Table 9: Regression Analysis (1/3)
Additive
model 1

Interaction
model 1

Additive
model 2

Dependent variable
Independent variable
0.030
(0.022)
0.053***
(0.016)
0.139***
(0.051)

0.118***
(0.042)
0.007
(0.017)

Interaction
model 3

Interaction
model 4

Interaction
model 5

0.063***
0.051***
0.049**
0.033
(0.020)
(0.019)
(0.021)
(0.020)
0.006
0.001
-0.035
-0.050
BIG4
(0.017)
(0.052)
(0.054)
(0.053)
0.134**
0.139***
0.150***
0.155***
LEASE_INTENSITY*BIG4
(0.053)
(0.003)
(0.050)
(0.049)
0.018***
0.018***
0.017***
0.023***
0.023***
SIZE
(0.004)
(0.004)
(0.038)
(0.008)
(0.007)
-0.013
-0.020
-0.048
-0.144**
-0.194***
LEVERAGE
(0.042)
(0.040)
(0.038)
(0.059)
(0.057)
0.007
0.006
-0.005
0.026
0.029
CLOSELY_HELD
(0.028)
(0.028)
(0.028)
(0.060)
(0.062))
0.049***
0.048***
0.051
0.029
0.027
STANDARD
(0.019)
(0.019)
(0.018)
(0.027)
(0.026)
-0.121***
-0.118***
-0.106***
-0.314***
-0.283***
EARLY
(0.030)
(0.030)
(0.031)
(0.029)
(0.018)
0.340***
0.340***
0.214***
0.220***
0.246***
0.241***
0.263***
Intercept
(0.014)
(0.013)
(0.040)
(0.040)
(0.023)
(0.049)
(0.039)
Controls* BIG4
No
No
No
No
No
Yes
Yes
Industry dummies
No
No
Yes
Yes
No
Yes
No
N
338
338
338
338
338
338
338
2
Adjusted R
0.041
0.048
0.194
0.200
0.175
0.220
0.200
Notes: The table presents OLS regression results for variations of the main model with disclosure score (D_SCORE) as dependent variable: additive model 1 reduced
to main variables of interest; additive model 2 including variables of interest extended by a set of control variables including industry dummies; interaction model 1
reduced to main variables of interest and interaction term; interaction model 2 (interaction model 3) including main variables of interest and interaction term extended
by a set of control variables including (excluding) industry dummies; interaction model 4 (interaction model 5) including main variables of interest and interaction
term extended by a set of control variables including (excluding) industry dummies and, additionally, interacted control variables with BIG4. All variables are
defined in Table 2. The predictor variable LEASE_INSTENSITY has been mean-centred before calculating the interaction term LEASE_INTENSITY*BIG4.
Heteroskedasticity robust standard errors are provided within the brackets below the coefficients. ***/**/* marks significance at the 1/5/10% level.
LEASE_INTENSITY

0.089*
(0.046)
0.054***
(0.016)

Interaction
model 2
D_SCORE
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Table 10: Regression Analysis (2/3)
Additive
model 1

Interaction
model 1

Additive
model 2

0.057
(0.037)
0.018
(0.014)

-0.001
(0.017)
0.018
(0.014)
0.134
(0.033)

0.064*
(0.033)
0.010
(0.017)

Dependent variable
Independent variable

Interaction
model 2
D_SUBSCORE

Interaction
model 3

Interaction
model 4

Interaction
model 5

0.015
0.006
0.016
0.004
(0.018)
(0.017)
(0.020)
(0.018)
0.009
0.003
0.045
0.041
BIG4
(0.017)
(0.016)
(0.050)
(0.050)
0.121***
0.132***
0.122***
0.132***
LEASE_INTENSITY*BIG4
(0.033)
(0.034)
(0.034)
(0.035)
0.007**
0.007**
0.005
0.018**
0.017**
SIZE
(0.003)
(0.003)
(0.003)
(0.009)
(0.008)
0.000
-0.006
-0.017
-0.049
-0.086
LEVERAGE
(0.035)
(0.035)
(0.032)
(0.063)
(0.056)
-0.002
-0.003
-0.015
0.010
0.011
CLOSELY_HELD
(0.025)
(0.025)
(0.025)
(0.059)
(0.058)
0.010
0.009
0.017
0.001
0.004
STANDARD
(0.018)
(0.018)
(0.017)
(0.028)
(0.026)
-0.060**
-0.058*
-0.046
-0.274***
-0.246***
EARLY
(0.030)
(0.030)
(0.031)
(0.025)
(0.029)
0.208***
0.209***
0.097**
0.102***
0.187***
0.073
0.152***
Intercept
(0.012)
(0.012)
(0.038)
(0.038)
(0.022)
(0.049)
(0.038)
Controls * BIG 4
No
No
No
No
No
Yes
Yes
Industry dummies
No
No
Yes
Yes
No
Yes
No
N
338
338
338
338
338
338
338
2
Adjusted R
0.008
0.018
0.044
0.052
0.026
0.068
0.046
Notes: The table presents OLS regression results for variations of the main model with disclosure sub-score (D_SUBSCORE) as dependent variable: additive model 1
reduced to main variables of interest; additive model 2 including variables of interest extended by a set of control variables including industry dummy variables;
interaction model 1 reduced to main variables of interest and interaction term; interaction model 2 (interaction model 3) including main variables of interest and
interaction term extended by a set of control variables including (excluding) industry dummies; interaction model 4 (interaction model 5) including main variables
of interest and interaction term extended by a set of control variables including (excluding) industry dummies and, additionally, interacted control variables with
BIG4. All variables are defined in Table 2. The predictor variable LEASE_INTENSITY has been mean-centred before calculating the interaction term
LEASE_INTENSITY*BIG4. Heteroskedasticity robust standard errors are provided within the brackets below the coefficients. ***/**/* marks significance at the
1/5/10% level.
LEASE_INTENSITY
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Table 11: Regression Analysis (3/3)
Model 1
Dependent variable
Independent variable

Model 2

Model 3

BOILERPLATE
-0.011
-0.005
LEASE_INTENSITY
(0.053)
(0.050)
-0.043**
-0.043**
BIG4
(0.022)
(0.022)
-0.007
-0.008
SIZE
(0.005)
(0.004)
-0.086
-0.086
LEVERAGE
(0.054)
(0.049)
0.015
0.01
CLOSELY_HELD
(0.041)
(0.039)
-0.027
-0.021
STANDARD
(0.026)
(0.025)
-0.001
-0.022
EARLY
(0.043)
(0.038)
0.505***
0.505***
0.567***
Intercept
(0.017)
(0.076)
(0.032)
Industry dummies
No
Yes
No
N
338
338
338
Adjusted R2
0.030
0.037
0.042
Notes: This table presents OLS regression results for variations of the main model with the
boilerplate intensity score (BOILERPLATE) as dependent variable: model 1 reduced to main
variables of interest; model 2 including variables of interest extended by a set of control
variables including industry dummy variables, model 3 including variables of interest
extended by a set of control variables excluding industry dummy variables. All variables are
defined in Table 2. Details about the development of the BOILERPLATE variable are
provided in Appendix 2. Heteroskedasticity robust standard errors are provided within the
brackets below the coefficients. ***/**/* marks significance at the 1/5/10% level.
0.012
(0.052)
-0.069***
(0.020)

116

Table 12: Propensity-Score Matching Analysis – Matched on Auditor Type (BIG4)
Panel A: First-Stage Prediction Model
Dependent variable
Independent variables

BIG4
0.840***
(0.113)
-1.403
(0.899)
0.905
(0.707)
0.495
(0.616)
-1.902*
(1.127)
-0.426**
(0.198)
0.225***
(0.085)
-2.947***
1.502)
Yes
338
0.292

SIZE
LEVERAGE
LEASE_INTENSITY
CLOSELY_HELD
ROA
ATURN
CURRENT
Intercept
Industry dummys
N
Pseudo R2

Panel B: Differences in Means before and after Propensity-Score Matching
Independent
Unmatched/
Treatment
Control
N
variables
Matched
(BIG4=1)
(BIG4=0)
SIZE
Unmatched
338
6.973
4.369
Matched
144
4.792
4.789
LEVERAGE
Unmatched
338
0.201
0.211
Matched
144
0.215
0.195
LEASE_INTENSITY
Unmatched
338
0.079
0.094
Matched
144
0.099
0.099
CLOSELY_HELD
Unmatched
338
0.247
0.279
Matched
144
0.238
0.231
ROA
Unmatched
338
0.029
0.089
Matched
144
0.020
0.001
ATURN
Unmatched
338
1.002
1.094
Matched
144
1.191
1.005
CURRENT
Unmatched
338
2.460
2.127
Matched
144
2.421
2.232
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Difference
in means
2.603***
0.003
-0.010
0.020
-0.015
0.000
-0.033
0.006
-0.060
0.019
-0.092
0.186
0.332
0.189

Panel C: Matched-Sample Regressions
Interaction
Interaction
Interaction
Interaction
Model 2 – PSM
Model 3 – PSM
model 2 – PSM
model 3 – PSM
model 2 – PSM
model 3 – PSM
Dependent variable
D_SCORE
D_SUBSCORE
BOILERPLATE
Independent variable
0.036*
0.019
0.005
-0.014
0.033
0.028
LEASE_INTENSITY
(0.018)
(0.013)
(0.022)
(0.016)
(0.041)
(0.042)
0.028
0.022
0.025
0.019
-0.055*
-0.047*
BIG4
(0.019)
(0.020)
(0.020)
(0.021)
(0.028)
(0.028)
0.210*
0.234*
0.126*
0.135
LEASE_INTENSITY*BIG4
(0.126)
(0.125)
(0.085)
(0.083)
0.018*
0.016**
0.015
0.010
-0.017
-0.016*
SIZE
(0.009)
(0.007)
(0.011)
(0.008)
(0.012)
(0.009)
-0.055
-0.113**
-0.021
-0.047
-0.077
-0.037
LEVERAGE
(0.058)
(0.049)
(0.054)
(0.049)
(0.082)
(0.063)
0.062
0.059
0.028
0.016
-0.019
-0.020
CLOSELY_HELD
(0.042)
(0.042)
(0.045)
(0.044)
(0.063)
(0.061)
0.017
0.022
-0.010
-0.006
0.001
0.003
STANDARD
(0.027)
(0.024)
(0.031)
(0.027)
(0.034)
(0.030)
-0.172***
-0.180***
-0.149
-0.148
-0.012
-0.023
EARLY
(0.050)
(0.046)
(0.048)
(0.046)
(0.095)
(0.078)
0.307***
0.269***
0.261***
0.184***
0.560***
0.591***
Intercept
(0.070)
(0.037)
(0.096)
(0.039)
(0.090)
(0.055)
Industry dummies
Yes
No
Yes
No
Yes
No
N
144
144
144
144
144
144
R2
0.178
0.152
0.134
0.084
0.084
0.055
Notes: Panel A presents results of first-stage model used for estimating propensity-scores of treated (BIG4=1) and untreated (BIG4=0) observations. Propensity-score
matched models are estimated using logit regression and nearest neighbour matching method without replacement with caliper of 5%. Heteroskedasticity robust standard
errors are provided within the brackets below the coefficients. ***/**/* marks significance at the 1/5/10% level. Panel B presents results of an evaluation of the matching.
***/**/* marks significance at the 1/5/10% level based on two tailed t-tests of the differences of the means between treatment and control group. Panel C presents regression
results for variations of the propensity-score matched model with the disclosure score (D_SCORE), the disclosure sub-score (D_SUBSCORE), and the boilerplate intensity
score (BOILERPLATE) as dependent variable. PSM model variations equal respective main model variations as described in the notes of Table 9, Table 10 and Table 11.
All variables are defined in Table 2. Details about the development of the BOILERPLATE variable are provided in Appendix 2. The predictor variable LEASE_INTENSITY
has been mean-centred before calculating the interaction term LEASE_INSTENSITY*BIG4. Heteroskedasticity robust standard errors are provided within the brackets below
the coefficients. ***/**/* marks significance at the 1/5/10% level.
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Figure 4: Visualisation of Interaction Effect
(a) Interaction Effect of Interaction Model 2
(D_SCORE)

(b) Interaction Effect of Interaction PSM-Model 2
(D_SCORE)

Continued on next page
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Continued from previous page
(c) Interaction Effect of Interaction Model 2
(D_SUBSCORE)

(d) Interaction Effect of Interaction PSM-Model 2
(D_SUBSCORE)

Notes: The figure plots the two-way interaction effects (LEASE_INTENSITY*BIG4) estimated via regression analysis of interaction model 2
before (figure 3a, figure 3c) and after (figure 3b, figure 3d) propensity-score matching (predictive margins of BIG4 with 95 % confidence
intervals). In figure 3a and 3b the dependent variable is D_SCORE and in figure 3c and 3d the dependent variable is D_SUBSCORE. All
variables as defined in Table 2. The predictor variable LEASE_INTENSITY has been mean-centered before calculating the interaction term and
is plotted between 0 and 100 %.

120

Appendix

Appendix 1: Exemplary Qualitative & Quantitative Statements

Example of a qualitative statement on the impact that a sample firm expects IFRS 16 implementation
to have on its financial statements – extract from the financial statement notes 2018, p. 108–109 from
Energiekontor AG (ISIN: DE0005313506):

Example of a quantitative statement on the impact that a sample firm expects IFRS 16 implementation
to have on its financial statements – extract from the financial statement notes 2018, p. 81 from
11880 Solution Group (ISIN: DE0005118806):

Example of a quantitative statement on the impact that a sample firm expects IFRS 16 implementation
to have on its financial statements – extract from the financial statement notes 2018, p. 122 from
1&1 Drillisch AG (ISIN: DE0005545503):
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Appendix 2: Boilerplate Measure
To compute the variable BOILERPLATE, we proceed as follows: First, we count the total
number of words that are written in an individual section of the financial statement notes
explicitly dedicated to the expected impact of IFRS 16 implementation. Second, we identify all
boilerplate disclosures (sentences) within this section. This includes sentences containing (1)
generic information on IFRS 16, which is not tailored to the firm or its circumstances (e.g.,
unrelated to internal processes on IFRS 16 implementation, copied standard paragraphs from
IFRS 16), (2) disclosures that, in addition to disclosures described in (1), are not necessary to
comply with the investigated disclosure requirements (e.g., applicable check list items for the
individual firm, see Table 1, and (3) all other non-entity, non-IFRS 16 specific disclosures.
Second, we calculate BOILERPLATE by dividing the total number of used boilerplate words
by the total number of words written in the individual section.
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Appendix 3: Exemplary Boilerplate vs. Non-Boilerplate Information
Example of boilerplate vs. non-boilerplate information on the expected impact of IFRS 16 provided by
a sample firm – extract from the financial statement notes 2018, p. 80–81 from KUKA AG (ISIN:
DE0005118806):
Nonboilerplate
information

Boilerplate
information

Nonboilerplate
information
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Effects of the EU Audit Reform on Market Concentration:
Evidence from the United Kingdom and Germany
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Abstract
In 2016, the EU adopted a reform that entails new audit requirements for public-interest entities
(PIEs) including a mandate to rotate auditors periodically. We examine how this reform affects
concentration in audit markets. Our analysis focuses on listed firms in the UK and Germany.
We document that a commonly used proxy for market concentration (i.e., the HerfindahlHirschman index or HHI) decreases by about 12% in both countries. While this result suggests
that the EU audit reform reduces market concentration, further evidence provides a more
nuanced view. First, we find that the decrease in the HHI is due to large clients that change
auditors within the Big 4. The aggregate market share of Big 4 auditors therefore hardly
changes in both the UK and in Germany. Second, we show that the type of clients that drive the
reduction in the HHI by changing auditors differs across both countries. In the UK, these clients
are from non-financial industries. In Germany, the decrease in the HHI can be traced back to a
small number of banks and insurance firms.

*We would like to thank seminar participants of Humboldt University of Berlin for their thoughtful
feedback. Our thanks go also to conference participants at the 1st Virtual European Accounting Association
(EAA) Congress 2021 and at the Analytical Research in Financial Accounting Workshop (ARFA) for their
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1.

Introduction
In the aftermath of the financial crisis, the European Commission (EC) issued a Green

Paper that raises concerns about high concentration in audit markets and its potential
detrimental effect on auditor independence and audit quality (EC 2010). The Green Paper
illustrates how concentrated audit markets are by stating that “in terms of revenues or fees
received, the total market share of Big Four audit firms35 for listed companies exceeds 90% in
a vast majority of EU member states” (EC 2010, p. 15). To address these concerns, the
European Union (EU) adopted a reform that comprises both a Directive and a Regulation. This
audit reform became effective in 2016 and introduces, amongst other things, mandatory audit
firm rotation (MAR) for so-called “public-interest entities” (PIEs). In this study, we examine
whether the EU audit reform achieved its goal of reducing concentration in audit markets.
The impact of the EU audit reform on market concentration is not clear ex-ante. On the
one hand, MAR forces clients to reconsider their set of potential auditors. To the extent that
these reconsiderations result in switches to smaller auditors, market concentration would
decrease (see, e.g., Jackson, Moldrich, and Roebuck 2008; Ewelt-Knauer, Gold, and Pott 2013;
Langli and Willekens 2018 for related arguments). One the other hand, MAR induces start-up
and learning costs for auditors. If small auditing firms are less able to cope with these costs,
clients may switch to larger auditors, which in turn, would increase market concentration (see,
e.g., Ewelt-Knauer, Gold, and Pott 2012; Ewelt-Knauer, Gold, and Pott 2013 for related
arguments). We empirically evaluate the net effect of these potential forces by examining two
proxies for market concentration around the EU audit reform: the market share of Big 4 auditors
and the Herfindahl-Hirschman index (HHI). These measures are commonly used in the
literature (e.g., Boone, Khurana, and Raman 2012; Francis, Michas, and Seavey 2012; Gunn,
Kawada, and Michas 2019). In line with the Green Paper and to appropriately reflect the
business volume in the audit market, we compute both market concentration measures based
on audit fees (e.g., Chang, Chen, and Chan 2009, EC 2010).

35

Big 4 auditors refers to the most dominating auditor in the market. These include Deloitte, EY, KPMG and
PwC).
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We conduct an empirical analysis which focuses on the two largest stock exchanges in
Europe, i.e., the London Stock Exchange (LSE) in the UK and the Frankfurt Stock Exchange
(FSE) in Germany.36 Both exchanges comprise EU-regulated and exchange-regulated
segments. Yet, only firms in EU-regulated segments are PIEs and, thus, subject to the EU audit
reform. This institutional feature is useful to disentangle potential effects of this reform from
unrelated secular trends. Another advantage of our setting relates to the fact that the EU audit
reform grants flexibility in implementing its requirements through so-called Member State
options. While these options are used heterogeneously across countries, we document that the
UK and Germany follow a similar implementation strategy. This institutional detail facilitates
comparing the effects of the EU audit reform across both countries.
We use a sample of 17,649 firm (or client) years over the period 2011 to 2020 (i.e., five
years before and five years after the EU audit reform). We begin our analysis by providing
descriptive evidence on the structure of audit markets at the LSE and the FSE. Our findings
show substantial differences between EU-regulated and exchange-regulated segments with
regard to the types of firms that these segments attract and with regard to our proxies for market
concentration. For example, Big 4 market shares are much larger and almost 100% in the EUregulated segments. Furthermore, HHI statistics suggest high market concentration in the EUregulated segments and low market concentration in the exchange-regulated segments. This
evidence illustrates the importance of distinguishing between these segments when evaluating
potential effects of regulatory measures such as the EU audit reform that only apply to firms in
EU-regulated segments.
In the next step, we focus on market concentration around the EU audit reform and
document our key result: The HHI decreases by about 12% in the EU-regulated segments at
both the LSE and the FSE. In contrast, this proxy does not decrease and, if anything, increases
in exchange-regulated segments. Taken at face value, these results suggest that the EU audit
reform reduces market concentration and that this reduction is of similar size in the UK and in
Germany. However, an exploratory analysis reveals more complex patterns.

36

As of September 2021, the total market value of all shares traded at the LSE and the FSE was $3.80 trillion and
$2.97 trillion, respectively. For more details see section 2.3.

126

In a first step, we provide evidence suggesting that changes in the client composition and
changes in audit pricing are not major drivers of the decrease in the HHI. Instead, this decrease
is due to large clients (i.e., those paying high audit fees) that change from one Big 4 auditor to
another. Our other proxy for market concentration, the aggregate market share of Big 4 auditors,
therefore hardly changes around the EU audit reform in both countries.
Second, we document substantial differences across both countries in the type of clients
that drive the reduction in the HHI by changing auditors. In the UK, this reduction is due to
clients from non-financial industries only. In Germany, the decrease in the HHI goes back to a
handful of banks and insurance firms that change their auditors following a public tender. Since
these public tenders are a result of the EU audit reform37, at least part of the decrease in the HHI
in Germany can be attributed to this regulatory measure.
While we rule out changes in audit pricing as a major driver of the decrease in the HHI,
our main analysis does not speak to how the EU audit reform affects audit pricing in the first
place. We provide evidence on this question in an additional analysis. Regression results
suggest that audit fees of clients in EU-regulated segments increase by approximately 10%
following the EU audit reform. At the same time, clients in the exchange-regulated segment at
LSE experience a similar increase casting doubt that the EU audit reform had a meaningful
impact on audit fees, at least in the UK.
Taken together, we find mixed evidence with regard to the impact of the EU audit reform.
In our main analysis, we document substantial shifts in the audit markets of listed firms in both
the UK and Germany. However, whether these shifts reflect a decrease in market concentration
depends on the proxy we employ: While aggregate market shares of Big 4 auditors remain
almost constant, changes within this group elicit decreases in the HHI.
Our findings complement recent efforts by the EU to evaluate the impact of the EU audit
reform on market concentration. For example, a monitoring report recently published by the
EC also documents (based on aggregate data provided by national authorities that are
responsible for audit oversight) that the Big 4 remain the most dominant audit firms in the

37

This is based on one of the so-called Member States options of the EU audit reform. It allows for extension of
the auditor rotation period following a public tender (EU 2014b, Art. 17 (4a)), see section 2.1 and Appendix,
where we provide an exemplary public tender announcement for two of the largest five clients.
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aftermath of the EU audit reform (i.e., in 2017 and 2018) with an average market share of 70%
of all PIE audits and of over 90% of total revenues (EC 2021). Moreover, our findings may also
be helpful for regulators outside the EU that toy with idea of introducing MAR to tackle high
concentration in audit markets.
Finally, we contribute to the following streams of academic literature. The first stream is
on the economic consequences of the EU audit reform (with a particular focus on market
concentration). Research on these consequences is patchy and mostly confined to aggregate
statistics (e.g., Willekens, Dekeyser, and Simac 2019; Castillo-Merino, Garcia-Blandon, and
Martinez-Blasco 2020; Horton, Livne, and Pettinicchio 2021). We focus on more granular
estimates for two large countries. The second stream is on the economic consequences of MAR.
To our knowledge, no academic evidence with regard to the effects of MAR on market
concentration exists so far. Finally, we add descriptive evidence to the nascent literature on
exchange-regulated segments in the EU (e.g., Gutierrez et al. 2018; Gutierrez et al. 2021).
The remainder of this paper is structured as follows. In section 2, we discuss the
institutional background. In section 3, we describe our sample selection and data, present the
research methodology and our results. In section 4 we discuss limitations and conclude our
study.
2.

Institutional Background and Literature

2.1

The EU Audit Reform
In 2010, the EC issued a Green Paper on “audit policy: lessons from the crisis”. This

document raises concerns that auditor independence might be impaired when a company
appoints the same audit firm for decades. Furthermore, it stresses that “the market appears to
be too concentrated in certain segments and deny clients sufficient choice in deciding on their
auditors” (EC 2010, p. 15). The Green Paper triggered an open consultation process and
extensive discussions between the European Commission, the Council and the European
Parliament that ultimately resulted in the EU audit reform.38
38

The EC followed up on the Green Paper by issuing a legislative proposal (COM(2011)/779/3) in 2011. The
document is available here: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX% 3A52011PC0779
&qid=1630668866655.
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The EU audit reform was adopted in 2014 and became effective as of June 17, 2016, in
all EU Member States.39 The objective of this reform is “to reinforce investor confidence in the
truth and fairness of the financial statements published by undertakings by further enhancing
the quality of statutory audits that are performed within the Union” (EU 2014a, Art. 31). The
relevant undertakings are called “public-interest entities” (PIEs) and comprise listed firms,
credit institutions, insurance companies as well as entities that a Member State designates as
PIEs. The first group is confined to listed firms “governed by the law of a Member State whose
transferable securities are admitted to trading on a regulated market of any Member State” (EU
2014a, Art. 2, point 13). Hence, firms listed at stock segments that are exchange-regulated are
not PIEs and therefore outside the scope of the EU audit reform. Since this institutional aspect
is important for our study, we will elaborate on the differences between EU-regulated and
exchange-regulated stock segments in section 2.3 below.
The EU audit reform contains both a Directive (EU 2014a) and a Regulation (EU
2014b).40 The Directive is an amendment to the “Statutory Audit Directive of 2006” and
provides a new framework for all statutory audits as well as for the public oversight of the
statutory audit profession in the EU. The Regulation introduces a host of specific audit
requirements for PIEs. For instance, it mandates audit firms of PIEs to rotate every ten years
(EU 2014b, Art. 17 (1)), as well as it prohibits the provision of certain non-audit services that
are considered a threat to independence (EU 2014b, Art. 5 (1)) and establishes a fee cap for
those non-audit services that are still permitted (EU 2014b, Art. 4 (2)).
Both the Directive and the Regulation contain several so-called Member State options
that provide flexibility in implementing the new requirements. For instance, countries affected
by the EU audit reform are permitted to expand the PIE definition, extend the list of prohibited
non-audit services, impose stricter fee caps or extend the auditor rotation period following a

39

The UK left the EU in February 2020 and, thus, well after the EU audit reform became effective. The key
elements of the EU audit reform continued to apply to the UK audit sector during and after the Brexit transition
period which ended on December 31, 2020. For details, see the “audit sector letter” provided by the UK
government: https://www.myaccountingcourse.com/accounting-dictionary/secular-trend.
40
An EU regulation is a legislative act which is immediately binding at large across the EU. An EU directive is a
legislative act which formulates objectives to be attained by all EU countries. However, to achieve these
objectives, every country designs its own laws. Thus, a directive becomes legally binding only after it has been
transposed into national law by the respective country (see https://ec.europa.eu/info/law/law-makingprocess/types-eu-law_en).
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public tender (EU 2014b, Art. 17 (4a)) or in case of conducting a joint audit (EU 2014b, Art.
17 (4b)). Table 1 provides an overview of how these options have been implemented. While
this overview documents substantial heterogeneity across countries, it shows that the countries
covered by our sample (i.e., UK and Germany) follow a similar implementation strategy. This
institutional feature facilitates comparing the effects of the EU audit reform across both
countries.
[Table 1 about here.]
2.2

The EU Audit Reform and Market Concentration
Our study focuses on the effects of the EU audit reform on market concentration. One

key element introduced by the EU auditor reform is mandatory audit firm rotation (MAR) which
can be linked to market concentration. Besides the objective to diminish over-familiarity
between auditors and clients by restricting auditors’ tenure, the MAR aims to broaden the
auditor choice for PIEs by means of involving smaller audit firms in the measures of “regular
and open mandatory retendering or the appointment of more than one statutory auditor”
(EU 2014b, para. 21). However, there is no mechanical link between MAR and market
concentration, at least in the context of the EU audit reform. This is due to the fact that MAR
does not prescribe the direction of the required rotation, for instance, from Big 4 to non-Big 4
auditors. Hence, the impact depends on whether MAR leads clients to switch to relatively
smaller or relatively larger auditors.
It is argued that switches to mid-tier and smaller auditors may occur if MAR enhances
competition, i.e., if it decreases entry barriers for such auditors and, thus, enables them to
participate in the market (e.g., Jackson, Moldrich, and Roebuck 2008; Ewelt-Knauer, Gold, and
Pott 2012; Ewelt-Knauer, Gold, and Pott 2013; Köhler, Quick, and Willekens 2016; Langli and
Willekens 2018). If this effect materialises, the MAR can have a decreasing effect on market
concentration. However, switches to relatively larger auditors may appear if MAR imposes
costs that smaller auditors are not able to incure, which, in turn, clients may anticipate. Indeed,
it is likely that clients perceive larger auditors to have more resources and specific expertise to
better deal with regular rotation processes than mid-sized or small auditors (e.g., EC 2010;
Federation of the European Accountants 2011). In fact, larger firms, in particular, tend to choose
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a Big 4 auditor in case they have to switch (e.g., Vourc’h and Morand 2011; Ewelt-Knauer,
Gold, and Pott 2012). Thus, if clients switch to the largest audit firms in response to MAR,
market concentration may even increase which would lead to the conclusion that MAR has an
adverse effect on small auditors (e.g., Ewelt-Knauer, Gold, and Pott 2013).
Bleibtreu and Stefani (2018) provide a more nuanced view by developing an analytical
model. This model shows that the effect of MAR on market concentration also depends on the
discount factor of auditors and on the learning costs that auditors incur when they acquire
clients. If the discount factor is sufficiently low and learning costs are sufficiently high, the
model predicts that auditors wait instead of engaging in “low-balling” to acquire clients. While
this waiting strategy results in a decrease in audit market concentration, it also increases client
importance. Overall, since the net effect of MAR on market concentration is not clear ex-ante,
empirical evidence is needed. To our knowledge, no academic evidence with regard to the
effects of MAR on market concentration exists so far.41
Empirical evidence on the effects of the EU audit reform, however, is now emerging, not
least because regulatory authorities are required to monitor the developments in the audit
market on a regular basis (EU 2014b, Art. 27). The EC recently published such a monitoring
report using aggregate data provided by national authorities that are responsible for audit
oversight. This report documents that the Big 4 remain the most dominant audit firms in the
aftermath of the EU audit reform (i.e., in 2017 and 2018) with an average market share of 70%
of all PIE audits and of over 90% of total revenues. However, there are noticeable changes in
the market shares of individual audit firms around the reform. For example, while the Big 4
aggregate market shares of all PIE audits in 25 Member States 42 decreased by 3 percentage
points, the respective market share of Deloitte decreased by almost 9 percentage points (EC
2021).
Audit Analytics (2020) adds to this evidence by providing aggregate statistics on market
concentration around the EU audit reform. These statistics suggest that, first, Big 4 market
41

We note that MAR was introduced in other settings before the EU audit reform. One example is South Korea
where MAR was introduced in 2006 for publicly listed firms. Prior research that exploits such settings does not
examine potential effects on market concentration but rather focuses on outcomes such as audit pricing or audit
quality(e.g., Ruiz-Barbadillo, Gomez-Aguilar, and Carrera 2009; Cameran et al. 2013; Kwon, Lim and Simnett
2014).
42
No data from Spain, France or Romania.
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shares based on number of listed firms increased by 2% from 2014 to 2019 (i.e., from 63%
before to 65% after the EU reform), and second, the PIE audit market (incl. unlisted firms) is
even more concentrated. However, the statistics suggest a significantly higher level of market
concentration when measured by audit fees that did not change from 2014 to 2019 (i.e., Big 4
market share of 92% in pre- and post-reform period). The high audit fee concentration level
indicates that many of the largest listed firms employ Big 4 auditors. In addition, the report
documents statistics for market concentration measured by HHI (based on listed entities and
audit fees). When based on the number of listed firms, a moderate concentration (i.e., aggregate
HHI around 1,000) which mildly increased until the EU audit reform entered into force but
flattened in the following periods is documented. The audit fees of listed firms show a much
higher market concentration (aggregate HHI slightly above 2,000) following a similar trend in
the pre- and post-reform period.
Willekens, Dekeyser, and Simac (2019) provide the most comprehensive study on the
effects of the EU audit reform thus far using both archival and survey data. The authors report
fairly constant, albeit high aggregate market concentration (measured by HHI and Big 4 market
share) around the EU audit reform. However, there is substantial variation across countries. For
example, market concentration experiences a substantial decrease in countries like Czech
Republic, Estonia or Spain, but a significant increase in Croatia, Malta and Denmark.
Taken together, there is first evidence on the effects of the EU audit reform on market
concentration. However, this evidence is mostly confined to aggregate statistics across all EU
countries. In this study, we focus on more granular estimates for two large countries. To do so,
it is important to account for institutional peculiarities, in particular with regard to stock
exchange regulation.
2.3

Stock Exchange Regulation in the EU
Most stock exchanges in Europe comprise an EU-regulated segment and one or more

exchange-regulated segments. This distinction is important for our study because the EU audit
reform only applies to listed firms whose securities are traded in EU-regulated segments.
EU-regulated segments are designated by national competent authorities that ensure
compliance with the definition of a regulated market as stipulated in EU Directive 2004-39
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(Art. 4). In contrast, exchange-regulated segments are subject to rules set by private entities.
These rules usually entail less stringent listing and reporting obligations relative to those that
firms in EU-regulated segments are subject to (e.g., Vismara, Paleari, and Ritter 2012; Pierk
2018; Byard, Darrough, and Suh 2021). In this study, we focus on the two largest stock
exchanges in Europe, i.e., LSE in the UK and the FSE in Germany.43
The LSE has an EU-regulated segment that is called the Main Market and an exchangeregulated segment that is called the Alternative Investment Market (AIM). 44 While the Main
Market is regulated by the Financial Conduct Authority as the national competent authority, the
AIM is regulated by exchange-nominated advisors (Nomads). These Nomads are typically
investment banks that guide firms through the admission process, give authorization to go
public and oversee firms after their admission to the AIM. Admission requirements differ
substantially between both segments. For example, to be eligible for a going public in the Main
Market, firms must have a market capitalisation of at least £700,000, a free float of at least 25%
and provide annual financial reports for the past three years. In contrast, prospective AIM firms
are not subject to minimum requirements with regard to market capitalization or free float and
only have to submit the latest annual financial reports upon admission. Disclosure obligations
after admission also vary across segments. For instance, while firms in the Main Market have
to publish an interim management report every six months, AIM firms are not required to do
so. Furthermore, Main Market firms have to publish their annual financial reports within four
months of the end of the financial year, whereas firms in the AIM have a deadline of six months.
Firms in the Main Market also have to publish annual reports on payments made to the
government, while AIM firms have no such obligation.
The FSE has two EU-regulated segments: the Prime Standard and the General Standard.
The national competent authority of these segments is the Federal Financial Supervisory
Authority in Germany. In addition, the FSE has an exchange-regulated segment called the Open

43

As of September 2021, the total market value of all shares traded at the LSE and the FSE was $3.80 trillion and
$2.97 trillion, respectively. The third largest stock exchange in Europe is Euronext Paris Stock Exchange with a
total market value of $2.09 trillion followed by the Italian Stock Exchange with a total market value of $0.51
trillion (World Federation of Exchanges 2021).
44
The rules of the LSE as well as additional details on admission and disclosure standards are available on the
website of the LSE (https://www.londonstockexchange.com/resources).
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Market. The Open Market is not an organised segment in the sense of the Securities Trading
Act (Art. 2, para. 5) and therefore, regulated by the FSE.45 In contrast to the LSE, differences
in the admission requirements between EU-regulated and exchange-regulated segments at the
FSE are more nuanced. For instance, to be eligible for a going public in the Prime Standard or
in the General Standard, firms must have a market capitalisation of at least €250,000, a free
float of at least 25% and a reporting history of at least three years. Companies that aim to go
public in the Open Market have to fulfil the admission requirements of the sub-segment Scale.46
This sub-segment is tailored towards small and medium-sized enterprises and, amongst other
things, requires a market capitalization of at least €30 million and a reporting history of at least
two years upon admission. Disclosure obligations after admission vary across and within
segments at the FSE. For example, while firms in the Prime Standard have to publish quarterly
statements, firms in the General Standard and in the Open Market are not required to do so.
Furthermore, firms in the Open Market can choose the set of accounting standards (IFRS or
German GAAP) for the financial statements that they publish. In contrast, firms in both EUregulated segments have to apply IFRS in their consolidated accounts. This is different to the
LSE setting where firms in both the Main Market and the AIM have to publish financial
statements according to IFRS.
In summary, listing and reporting obligations are less stringent in the exchange-regulated
segments at LSE and FSE. These are introduced with a view to attract certain types of firms
that may not be able to comply with costly requirements of the EU-regulated segments (e.g.,
small and growing firms). In line with this notion, prior literature shows that firms in exchangeregulated segments tend to be smaller, less profitable, are rather audited by non-Big 4 auditors
and pay lower audit fees than firms in corresponding EU-regulated segments (Gerakos, Lang,

45

The rules and regulations of the FSE are available on the website of the FSE (https://www.deutsche-boersecash-market.com/dbcm-en/meta/frankfurter-wertpapierboerse-rules-and-regulations).
46
Scale replaced the Entry Standard in March 2017. The Entry Standard was a sub-segment of the Open Market
that imposed fewer admission requirements than its successor (e.g., no minimum market capitalisation). As of
today, the Open Market has two further sub-segments in addition to Scale: the Basic Board and the Quotation
Board. The Basic Board comprises former constituents of the Entry Standard that do not meet the requirements
of Scale. The Quotation Board consists of firms whose shares are already listed at other stock exchanges inside
or outside Germany. We do not include firms from the Quotation Board in our analysis, because they either are
not domiciled in the EU (e.g., US firms with a primary listing at NASDAQ) or they are subject to EU regulation
through their primary listing (e.g., EU firms listed at the Main Market at LSE).
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and Maffett 2013; Pierk 2018; Florou, Morricone, and Pope 2020; Gutierrez et al. 2021). We
build on and extend this literature in our empirical analysis.
3.

Empirical Analysis

3.1

Data and Sample
Our analysis is based on data from various sources. The starting point is Audit Analytics.

We use this database to collect information on audit fees, auditor names and auditor changes
for two groups of firms (or clients)47. The first group comprises firms that are listed at LSE and
have their headquarters in the UK. The second group comprises firms that are listed at FSE and
have their headquarters in Germany.
In the next step, we retrieve information on stock market segments for these firms. Audit
Analytics comprises an item named “sub-market” that provides such information. However,
this item only indicates the most recent segment for each firm and it is missing for about 20%
of our final sample. We therefore collect details on stock market segments from the websites of
the LSE and the FSE, respectively. For the LSE, we use yearly issuer lists to identify
constituents of the Main Market and the AIM.48 For the FSE, we use monthly turnover statistics
to identify constituents of the Prime Standard, the General Standard and the Open Market.49
Our analysis focuses on the period 2011 to 2020. Since the EU audit reform became
effective in 2016, we define financial years 2016 to 2020 as post-reform period and preceding
financial years (20111-2015) as the pre-reform period. We begin the sample period in financial
year 2011 to ensure that the period before the EU audit reform comprises the same number of
years as the period after the EU audit.50
Table 3 (Panel A) shows the number of sample firms across stock market segments and
over time.

47

In the following the terms “firms” and “clients” are used interchangeably.
The issuer lists for LSE are available via: https://www.londonstockexchange.com/reports?tab=issuers.
49
The monthly turnover statistics used to identify constituents of different FSE segments are available via:
https://www.deutsche-boerse-cash-market.com/dbcm-en/instruments-statistics/statistics/cash-marketstatistics/monthly-turnover-statistics.
50
We define financial years based on the calendar year (e.g., financial year 2020 comprises observations where
the financial year ends at some point between January and December 2020.
48
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[Table 3 about here.]
The total sample comprises 17,649 client-year observations from 2,196 clients. 1,611 of
these clients are from the UK and listed at the LSE. The remaining 585 clients are from
Germany and listed at the FSE. These sizes are comparable to those in related literature.
Willekens, Dekeyser, and Simac (2019), for example, examine about 1,600 UK firms and about
500 German firms over the period 2013 to 2017. Within our UK sample, 860 firms (53%) are
listed in the EU-regulated Main Market, while 751 firms (47%) are listed in the exchangeregulated AIM. Within our German sample, the proportion for firms listed in the EU-regulated
Prime and General Standard is considerably higher (407 firms, 70%) relative to those in the
exchange-regulated Open Market (178 firms, 30%). Comparable statistics from the audit
literature are hard to come by because most studies do not distinguish between EU-regulated
and exchange-regulated segments. One exception is the study by Gutierrez et al. (2021) who
focus on non-financial firms listed at LSE during the period 2016 to 2018. Their sample
comprises 269 firms in the Main Market and 341 firms in the AIM. One reason for why our UK
sample is substantially larger is that the LSE comprises many financial firms, especially in the
Main Market. Table 3 (Panel B) confirms this notion: The largest industry in our Main Market
subsample is finance, insurance and real estate, which comprises 54% of all firms. In contrast,
the service industry forms the largest group in our AIM subsample (32%). In our German
subsamples, the largest industries are manufacturing for the EU-regulated segments (40%) and
finance, insurance and real estate for the exchange-regulated segment (36%), respectively.
In a final step, we use S&P Capital IQ to collect data on client characteristics such as total
assets, total liabilities and net income. This leads to a subsample which is slightly smaller than
the total sample due to missing Capital IQ data. The UK subsample comprises 812 Main Market
firms, 738 AIM firms, while the German subsample includes 407 firms listed at the Prime and
General Standard and 174 Open Market firms. Descriptive statistics on client characteristics
(computed at client level) are summarised in Panel C of Table 3. All variables are defined in
Table 2.
[Table 2 about here.]
From results in Panel C of Table 3 it is particularly noticeable that clients listed at the
EU-regulated segments are much larger, i.e., have significantly higher total assets, than clients
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in the not EU-regulated segments. However, total assets in the Main Market (AIM) are
relatively high (low) due to the large (low) share of financial firms in our sample. Additionally,
descriptive statistics show the profitability is particularly low for AIM firms, i.e., return on
assets are -16.60%.51 Furthermore, there are some firms that switch between EU-regulated and
exchange-regulated segments which is not common in practice. In total, we observe 28 switches
at LSE (of which 20 clients switch from Main Market to the AIM and 8 clients vice versa) and
24 switches at FSE (of which 12 switch from Prime/General Standard to the Open Market and
12 clients vice versa).52 This and descriptive statisitcs illustrate that EU- and exchangeregulated segments attract different types of firms.
3.2

Audit Markets and Market Concentration around the EU Audit Reform

3.2.1 Empirical Measures for Market Concentration
We begin our analysis by providing descriptive evidence on the structure of the audit
markets at LSE and FSE with regard to market concentration for the total sample period (20112020). In the next step, we focus on market concentration around the EU audit reform (preversus post-reform). Following prior literature, we examine two proxies for audit market
concentration: the market share of Big 4 auditors and the Herfindahl-Hirschman index (HHI)
(e.g., Boone, Khurana, and Raman 2012; Francis, Michas, and Seavey 2012; Gunn, Kawada,
and Michas 2019; Willekens, Dekeyser, and Simac 2019).
As definitions in Table 2 show, we compute market shares for individual auditing firms
and aggregate market shares of firms that are affiliated with the same auditor network.53 These
networks include the Big 4 as well as auditing firms such as BDO or Nexia that have affiliates
around the world (including the UK and Germany).54 We measure market shares based on either
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Financial year 2020 has little impact on these statistics (e.g., mean (median) return on assets in the Main Market
is -2.18% (1.08%) in financial year 2020 and, thus, insignificantly, lower than in the preceding financial years).
52
Statistics are presented in Appendix 1, Table 9.
53
Our sample comprises 45 different auditor networks and 135 individual auditing firms that are not affiliated
with a network. Given that not all auditing firms are part of a network, we use the terms “auditing firm” and
“auditor” interchangeably instead of auditor network hereafter.
54
For example, the network of Nexia (short for Nexia International) includes firms such as DHPG Audit GmbH
and Ebner Stolz GmbH & Co KG in Germany, and Saffery Champness Chartered Accountants and Nexia Smith
& Williamson Audit Limited in the UK.
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the number of clients or on audit fees. The market share based on the number of clients reflects
the proportion of clients that are audited by the respective auditing firm (i.e., it is computed as
the number of clients of the auditing firm divided by the total number of clients in the market).
The market share based on audit fees reflects the proportion of audit fees paid to the respective
auditing firm (i.e., it is computed as the aggregate amount of audit fees paid to the auditing firm
divided by the aggregate amount of audit fees paid to any auditor in the market).
The HHI is computed as the sum of the squared market shares of the auditing firm in the
respective market.55 Since the HHI is based on market shares, it can also be measured based on
either the number of clients or on audit fees. The HHI is bound between zero – or more precisely
1/N with N being the number of auditing firms in the market) – and 10,000. The HHI is equal
to its lower bound when the auditing firms in the market are of equal size. If one single auditing
firm controls the market, the HHI approaches its upper bound. Hence, higher HHI values reflect
higher market concentration.
The EC uses the HHI to assess whether horizontal mergers are compatible with the
common market. According to their guidelines, “the Commission is unlikely to identify
horizontal competition concerns in a market with a post-merger HHI below 1,000. Such markets
normally do not require extensive analysis […] The Commission is also unlikely to identify
concerns with a post-merger HHI between 1,000 and 2,000 and a delta below 250, or a merger
with a post-merger HHI above 2,000 and a delta below 150, except for special circumstances
[…]” (EU 2004, para 19 and 20)56. Based on these guidelines and in line with prior academic
research (e.g., Boone, Khurana, and Raman 2012), we interpret markets with a HHI below
1,000 to have low concentration and markets with a HHI above 2,000 to be highly concentrated.
In line with prior academic research (e.g., Huang, Chang, and Chiou 2016; Newton,
Wang, and Wilkins 2013) and based on regulatory issued studies (e.g., EC 2010; EC 2021), we
rather rely on market concentration measures based on audit fees instead of based on number
of clients. Primarily, market shares (and therby HHIs) are determined by business volume or
revenue which, in the audit market, is dependent on audit fees (Chang, Chen, and Chan 2009).
55

We follow prior literature (e.g., Audit Analytics 2020) and use whole numbers for market shares when
computing the HHI (e.g., 10 instead of 0.10 when the market share is 10%).
56
For more details see the document available at: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=
celex%3A52004XC0205%2802%29.
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Measuring market concentration requires the definition of a relevant market. According
to the EC, the relevant market combines the product market and the geographic market. The
relevant product market comprises products/services that consumers view as interchangeable
or substitutable (EC 2011). We define relevant markets at the stock market segment level in our
main analysis and use a more granular definition in a sensitivity analysis.
3.2.2 Audit Markets at LSE and FSE
Prior literature provides only patchy descriptive evidence on audit markets at LSE and/or
FSE, especially with regard to exchange-regulated segments. Before examining potential timeseries patterns around the EU audit reform, we therefore begin the empirical analysis by
providing such statistics on audit market structure at LSE and FSE at a granular level (i.e., down
to individual auditing firms) over the total sample period (2011-2020) in Table 4. We conduct
this analysis separately for EU- versus exchange regulated segments because client
characteristics and, thus auditors, differ substantially between these segments as illustrated by
descriptive statistics earlier (see section 3.1 and Table 3, Panel C).57 In the main analysis,
however, we assume audit markets not to be segmented by industry (e.g., Gunn, Kawada, and
Michas 2019).
[Table 4 about here.]
Results reveal that the audit market of EU-regulated segments and exchange-regulated
segments at both LSE and FSE differ substantially. At LSE, aggregate audit fees are much
larger in the Main Market (9,361 million €) than in the AIM (599 million €), although the
number of client years is relatively similar (7,001 in Main Market versus 5,861 in the AIM).
These discrepancies suggest that average audit fees per client year are also substantially larger
in the Main Market than in the AIM. This finding is in line with descriptive statistics presented
in Gutierrez et al. (2018) and Gutierrez et al. (2021). In addition, results show a larger number
of individual auditing firms in the AIM (63) as compared to the Main Market (42) giving a first
indication that the audit market is more concentrated in the EU-regulated segment.

57

Since (the evolution of) market concentration might differ across financial and non-financial market segments
(e.g., Willekens, Dekeyser, and Simac 2019), we distinguish between financial and non-financial firms in an
additional analysis (see section 3.3.).
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The market share of Big 4 auditors in the Main Market is 78.22% based on the number
of clients and 98.54% based on audit fees. This is consistent with the statistics discussed in the
EC’s Green Paper which referred to Big 4 market shares exceeding 90% in most of the EU
Member States (EC 2010). Thus, Big 4 auditors are dominant in the Main Market segment,
especially among clients who pay relatively high fees. In contrast, the market share of Big 4
auditors in the AIM is 30.10% based on the number of clients and 51.89% based on audit fees.
These statistics are consistent with those in prior research (e.g., Florou, Morricone, and Pope
2020; Gutierrez et al. 2021) and illustrate that Big 4 auditors are less important in the AIM,
especially among smaller clients who pay relatively low fees. In fact, with Grant Thornton and
BDO having higher market shares in this segment than Deloitte and EY, respectively, the Big 4
auditors do not even belong to the largest 4 auditing firms in the AIM.
Due to the dominance of Big 4 auditors in the Main Market, the HHI values for this group
alone (HHI: Big 4) are similar to those computed across all auditing firms (HHI: All). The HHI
values based on audit fees amount to 2,704 and thus, exceed the thresholds set by the EC
indicating a high market concentration in the Main Market. In contrast, HHI values in the AIM
differ substantially across groups of auditing firms because the largest auditing firms are not as
dominant as in the Main Market. With a HHI based on audit fees of 1,190 (HHI: All), the market
concentration in the AIM segment is relatively low.
For our German sample at FSE, differences between the EU-regulated segments and the
exchange-regulated segment are comparable to those in the UK. First, aggregate audit fees are
much larger in the Prime and General Standard (6,301 million €) than in the Open Market
(253 million €), although the number of client years is half as high in the Open Market (1,383
versus 3,404 at Prime/General Standard). Hence, average audit fees per client year are
substantially larger in the Prime and General Standard than in the Open Market segment.
Second, the number of individual auditing firms is higher in the Open Market (97) than
in the Prime and General Standard (66). These statistics are similar to those reported above for
the UK in that they suggest a higher audit market concentration within the EU-regulated
segments.
Third, the market share of Big 4 auditors in the Prime and General Standard is 66.92%
based on the number of client years and 96.95% based on audit fees. Hence, Big 4 auditors are
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dominant in the EU-regulated market segments, especially among clients who pay relatively
high fees. In contrast, the Big 4 auditors play a less important role in the Open Market as
illustrated by their lower market shares (31.16% based on the number of client years and
60.35% based on audit fees).58
Finally, the HHI values computed for Big 4 auditors (HHI: Big 4) are similar to those
computed across all auditing firms (HHI: All) in the Prime and General Standard. These
statistics are in line with those in the UK in that they confirm the dominance of the Big 4
auditors in the EU-regulated segments. The HHI values based on audit fees are about 3,400 in
the Prime and General Standard suggesting that market concentration in these segments is even
higher than in the UK’s Main Market. Compared to that, the market concentration in the Open
Market segment is low as illustrated by HHI values of up to 443 (1,389) based on the number
of clients (audit fees).
In conclusion, the descriptive analysis shows that EU-regulated segments have
fundamentally different audit market structures than exchange-regulated segments for both the
UK and the German sample. This evidence illustrates the importance of distinguishing between
different types of stock market segments, especially when evaluating potential effects of
regulatory measures such as the EU audit reform that only apply to firms in EU-regulated
segments.
3.2.3 Market Concentration at LSE and FSE around the EU Audit Reform
We continue the empirical analysis by examining market concentration around the EU
audit reform. While the focus of this analysis is on the EU-regulated segments (see Table 5),
we occasionally refer to results for exchange-regulated segments (see Table 10 in Appendix 2).
[Table 5 about here.]
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Empirical evidence on the Open Market is scarce in academic literature. One exceptions is Pierk (2018) who
provides (among other things) statistics on a sample of 85 firms that conduct an IPO in the Open Market during
the period from 2005 to 2013. He finds that 39% of these firms are audited by one of the firms that dominated
the global market at the time (i.e., current Big 4 plus AA). This suggests low market concentration – in line with
our statistics.
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Table 5 reports aggregate statistics on market concentration for the pre-reform period
(2011 to 2015), the post-reform period (2016 to 2020) and changes between both periods.
Panel A1 (B1) focuses on the Main Market in the UK (the Prime and General Standard in
Germany).
The key result of Table 5 is that the HHI based on audit fees decreases by 13.5% (11.5%)
from the pre- to the post-reform period in the EU-regulated segments at LSE (FSE). In contrast,
the same proxy does not decrease and, if anything, increases in exchange-regulated segments.59
Taken at face value, these statistics suggest that the EU audit reform is successful in reducing
audit market concentration in both the UK and in Germany. However, to understand why these
aggregate statistics decrease, it is helpful to assess their underlying components. Table 5
provides some insights in this regard.
First, the market shares based on audit fees of Big 4 auditors appear to be converging
from the pre- to the post-reform period. For instance, while the market share of the leading
Big 4 auditor in the Main Market (PwC) decreases by 8.23 percentage points to 34.74%, the
market share of EY – the Big 4 auditor with the smallest market share in the pre-reform
period – increases by 7.76 percentage points to 19.79%. In the Prime and General Standard, a
similar pattern emerges. While the market share of the leading auditing firm (KPMG) decreases
by 9.51 percentage points to 42.16%, market shares of the remaining Big 4 auditors increase.
At the same time, the combined market share of Big 4 auditors based on audit fees hardly
changes in both the Main Market (98.98% in the pre-reform versus 98.18% in the post-reform)
and in the Prime and General Standard (96.73% in the pre-reform versus 97.12% in the postreform).
Second, results presented in Panel A1 and B1 of Table 5 reveal substantial changes in
market shares and HHIs based on the number of clients at both the Main Market as well as the
Prime and General Standard. However, we observe opposite patterns regarding the market share
of Big 4 auditors and HHIs between the EU-regulated segments at LSE and FSE. In fact, market
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We present results with regard to market concentration for not EU-regulated segments of LSE (Table 10,
Panel A) and FSE (Table 10, Panel B) in Appendix 2. HHIs based on audit fees change from the pre- to the postreform period in the AIM but remains low over time. In the Open Market, the HHIs substantially change from
the pre- to the post-reform period. However, this is driven by a few firms (e.g., by TUI AG that switched from
the Prime Standard to the Open Market in 2015 due to financial difficulties, see press release available here:
https://www.tuigroup.com/de-de/investoren/news/2015/ir-news/20150401).
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shares based on number of clients of Big 4 auditors also converge but only in the Main Market
and much less so than those based on audit fees. Further, we observe some shift from Big 4 to
non-Big 4 auditors in the Main Market, but not in the Prime and General Standard which
reflects in lower but rather constant market shares for Big 4 auditors, i.e., 66.92%. Moreover,
results show a decreasing HHI for Big 4 auditors, i.e., from 1,655 to 1,509, and across all
auditing firms, i.e., from 1,731 to 1,630 in the Main Market but not in the Prime and General
Standard where HHIs increase from 1,188 to 1,280 for Big 4 auditors and from 1,282 to 1,383
across all auditing firms.
Third, Panel A2 and B2 of Table 5 show that average audit fees at the auditor level
converge with Big 4 auditors in both the Main Market and the Prime and General Standard.
Taken together, results show that the HHI based on audit fees and aggregated across the
pre- and post-reform period decrease which seems to be driven by shifts within the Big 4
auditing firms. Big 4 auditors with relatively larger clients in the pre-reform period tend to have
relatively smaller clients in the post-reform period, and vice versa. To better understand the
development of the market concentration over time, we further examine whether these
aggregate statistics mask time series patterns within the pre- and post-reform period (Figure 1).
While Figure 1A1 (Figure 1B1) illustrates the annual evolution of the HHI proxy across all
auditing firms based on audit fees in the Main Market (Prime/General Standard) from 2011 to
2020, Figure 1A2 (Figure 1B2) shows the development of market shares based on audit fees in
the Main Market (Prime/General Standard).
[Figure 1 about here.]
Figure 1A1 shows that, in the Main Market, the HHI based on audit fees declines steadily
over the post-reform period. Figure 1A2 suggests that this decline is driven by converging
market shares within the group of Big 4 auditors. For instance, the market leader PwC
experiences a steady decrease in its market share from a peak of 46.91% in 2016 to 27.49% in
2020. At the same time, the other three big auditing firms increase their market shares. In 2020,
these market shares range from 21.55% for Deloitte to 25.24% for KMPG and, thus, are close
to that of PwC.
Figure 1B1 shows that, in the Prime and General Standard, the HHI based on audit fees
also decreases in the years following the EU audit reform. However, this decrease is not as
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smooth as in the Main Market and particularly pronounced in financial years 2018 and 2020,
respectively. Figure 1B2 illustrates that – similar to the evidence from the Main Market – the
decline in the HHI coincides with converging market shares within the Big 4 auditing firms.
For example, while KPMG is the market leader in the pre-reform period with a market share
based on audit fees of more than 50%, this share is cut in half in the years following the EU
audit reform. As a consequence, the market leader at the end of the sample is PwC (38.01%)
followed by EY (29.85%) and KPMG (24.55%).
In sum, our results concerning the development of the market concentration (measured as
Big 4 market shares and HHI based on audit fees) in the EU-regulated segments from the preto the post-reform period are only partially comparable with those of Willekens, Dekeyser, and
Simac (2019). They find a small decrease in the HHI based on audit fees in the UK, but no
changes in Germany. Furthermore, their results show increasing Big 4 market shares in both
markets.60 Hence, their results differ from ours, but so does their sample period which is shorter
(2013-2017). Moreover, it is not clear whether their statistics focus on EU-regulated segments
or whether they report statistics based on all publicly listed firms in the UK and Germany (i.e.,
EU- and exchange-regulated segments combined).
Taken together, we document a decrease in market concentration as measured by the HHI
based on audit fees in both the UK and in Germany. This decrease coincides with substantial
shifts in market shares within the Big 4 auditing firms.
In the next step, we will explore potential drivers of these shifts. In doing so, we will
focus on changes in the client composition, changes in audit pricing and auditor changes as
potential drivers.
3.3
3.3.1

Potential Drivers of Market Concentration around the EU Reform
Client Composition, Audit Pricing and Auditor Changes
We begin our exploratory analysis by evaluating to what extent changes in the client

composition drive the decrease in market concentration. We do so by comparing the HHI based
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The authors do not explain whether their combined Big 4 market measure bases on audit fees or number of
clients.
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on audit fees for the full sample (as documented in Figure 2) with the same proxy for a balanced
sample. This balanced sample focuses on the subset of clients that are part of the full sample
throughout the sample period (i.e., from 2011 to 2020). In the Main Market (Prime/General
Standard), the balanced sample comprises 510 clients or 5,100 client years (261 clients or 2,610
client years). Results for the Main Market at LSE are illustrated in Figure 2A and for the Prime
and General Standard at FSE in Figure 2B.
[Figure 2 about here.]
As shown in Figure 2, at both EU-regulated segments of LSE and FSE, the development
of the HHI for the balanced sample is very similar to the HHI for the full sample, in particular
during the last years of the sample period. This corresponds with the statistics on the computed
changes. We observe that HHI decreases by 11.47% (7.82%) with the balanced sample in the
Main Market (Prime/General Standard).61 We therefore rule out that systematic changes in the
client composition are a major driver of the decrease in market concentration.
We continue our exploration by evaluating to what extent changes in audit pricing
contribute to the decrease in market concentration. To do so, we compare the HHI based on
audit fees for the full sample (as documented in Figure 2) with the same proxy for a manipulated
sample where we assume audit fees at the client level to be constant over time. More precisely,
we identify the amount of audit fees paid by the client during its first year in the sample and
assume audit fees to be equal to this amount in subsequent years. Results for the Main Market
are also shown in Figure 2A and for the Prime and General Standard in Figure 2B.
At both EU-regulated segments of LSE and FSE, the HHI for the full sample (without
any assumptions) and the HHI under the assumption of constant audit fees over time follow a
very similar course, in particular in the later stage of the sample period. Statistics on the
computed changes reveal a decreasing HHI by 13.60% (7.85%) with the assumption of constant
audit fees in the Main Market (Prime/General Standard).62 This suggests that changes in audit
pricing have no or only little influence on the decline in market concentration.63
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Not tabulated.
Not tabulated.
63
Note that our analysis does not speak to whether and how the EU audit reform affects audit pricing in the first
place. We will address this question in an additional analysis in section 3.4.
62
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Next, we evaluate to what extent auditor changes contribute to the decrease in market
concentration. We compare the HHI based on audit fees for the full sample (as documented in
Figure 2) with the same proxy for a manipulated sample where we assume the auditor at the
client level to be constant over time. More specifically, we identify the clients’ auditor in the
first year in the sample and assume auditors to remain the same in subsequent years. Figure 2A
show results for the Main Market and Figure 2B for the Prime and General Standard in.
At both the Main Market and the FSE the HHI proxy under the assumption that auditors
remain the same over time barely changes throughout the full sample period as compared to the
HHI for the full sample which particularly decreases towards the end of the sample period. The
HHI decreases by merely 1.83% (increases by merely 2.93%) in the Main Market
(Prime/General Standard) if we assume no auditor changes. Although, in the UK, this deviation
of both HHIs (full sample versus same auditors) appears throughout the full sample period,
Figure 2 shows that the HHI is higher when assuming no auditor changes than the HHI for the
full sample towards the end of the sample period (i.e., after the EU audit reform) in both
countries Germany and the UK.
Taken together, these results suggest that neither in the UK nor in Germany the decrease
in market concentration in the EU-regulated segments is driven by changes in audit pricing or
changes in the client composition but rather by increasing auditor changes. In the following
section, we take up on this potential main driver and analyse the development of auditor changes
more precisely.
3.3.2 Analysis of Auditor Changes
Figure 3 illustrates auditor changes based on audit fees (Figure 3A1 and 3B1) and based
on number of clients (Figure 3A2 and Figure 3B2), respectively, for both EU-regulated
segments of the LSE in the UK and the FSE in Germany over time for each year of the sample
period from 2011 to 2020.
[Figure 3 about here.]
Looking at the Main Market, both proportions of auditor changes based on audit fees
(Figure 3A1) as well as based on number of clients (Figure 3A2) increase, especially, in the
second half of the sample period. It is noticeable that the rise of auditor changes is particularly
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pronounced within the group of the Big 4 but also changes from Big 4 to non-Big 4 auditors
become more frequent towards the end of the sample period. The latter explains the decreasing
market share based on number of clients of Big 4 auditors as documented Panel A1 of Table 5.
At the same time, changes to non-Big 4 auditors are unlikely to drive our key results (i.e., the
decrease in HHI based on audit fees) as the relatively low proportions in Figure 3A1 indicate.
It can be noted that changes within Big 4 auditing firms coincide with the decrease in HHI
documented in Figure 1 and Figure 2, especially when the proportions are based on audit fees.
This evidence suggests that large clients (i.e., those paying high audit fees) that switch from
one Big 4 auditor to another Big 4 auditor play an important role in driving our key result (see
Table 5, Panel A1).
The same applies to the Prime and General Standard in Germany, but both the HHI
decrease (see Figure 1 and Figure 2) and within Big 4 auditor changes are particularly
pronounced in 2018 and 2020 (see auditor changes based on audit fees in Figure 3B1 and based
on number of clients in Figure 3B2).
In comparison, the general pattern of increasing auditor changes in the Main Market over
time finds its beginning before the EU audit reform, peaking in 2016. On explanation for this
may be that the supranational EU Audit reform is complemented by the concurrent changes in
the national audit regulation in the UK. The UK Financial Reporting Council (FRC) revised the
UK Corporate Governance Code including new requirements, among others, for FTSE 350
firms to put their audit out for tender every ten years, but on a comply or explain basis (FRC,
2012). In 2014 the Competition and Markets Authority (CMA) adopted and adjusted these
requirements, so that they are in line with the EU Regulation (CMA 2014). The CMA
Order 2014 is effective since 2015, but tenders are only required since 2016. The changes in
the national audit regulation applies to a subset of our sample only (i.e., the number of
FTSE 350 amounts to less than around 700 firms in our Main Market sample). FTSE 350 firms
tend to be large64 and, thus, are likely to be audited by a Big 4 auditor. Hence, while the increase
in auditor changes within the Big 4 around 2016 is likely to be influenced by national
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See index qualification criteria for FTSE 350 available here: https://research.ftserussell.com/products/
downloads/FTSE_UK_Index_Series.pdf?678.
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regulation, later auditor changes – in particular those between and to non-Big 4 auditors – are
more likely to be a consequence of the EU audit reform.
Thus far, our main results show (1) a decreasing market concentration as measured by
HHI based on audit fees in the EU-regulated segments in the UK and Germany, (2) that this
decrease appears to be mainly driven by increasing auditor changes and (3) within this context,
that large clients paying high audit fees and switching within the group of Big 4 auditors play
an important role in driving our key result. In the next step, we will examine how sensitive these
results are to our audit market definition (see section 3.2.1).
3.3.3 Sensitivity Analysis
So far, we have defined relevant markets at the level of stock market segments. While
this definition is in line with one stream of audit research (e.g., Willekens, Dekeyser, and Simac
2019), it is inconsistent with other studies that apply a more granular definition at the industry
level (e.g., Chang, Chen, and Chan 2009; Francis, Michas, and Seavey 2012; Gunn, Kawada,
and Michas 2019). In this section, we follow these other studies by distinguishing between
financial and non-financial firms, respectively. This dichotomy is based on two reasons. First,
the financial industry requires specific auditing skills that differ substantially from those
required in other industries (e.g., Stefani 2006; Bigus and Zimmermann 2008). Second, the
financial industry is relatively large, especially in the Main Market as indicated by the statistics
on client characteristics in Panel B of Table 3.
The financial segment comprises all clients from the finance, insurance and real estate
industry included in our sample (see Table 3, Panel B).65 Pre- and post-reform results regarding
the HHI based on audit fees (HHI: All) for both segments are presented in Panel A of Table 6.
[Table 6 about here.]
While half of the Main Market sample consists of financial firms (financial
segment: 3,696 versus non-financial segment: 3,305 client years), the Prime and General
Standard sample only consists of approximately 20% financial firms (financial segment: 571
versus non-financial segment: 2,833 client years). Although audit markets are differently
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In the following, we will refer to these firms as financial firms, the financial industry or financial segment.
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segmented in the EU-regulated segments in Germany and the UK, we find HHI levels within
the financial segment to be generally higher than in the non-financial segment. This gives
indication of a more concentrated audit market within the financial industry which is consistent
with the notion that audits in this industry require specific skills that only a small group of
specialists is able to offer.
However, we find substantially different patterns of HHIs across financial and nonfinancial segments in both countries. To begin with the Main Market, Panel A of Table 6 shows
that the decline in HHI by approximately 13% for the full sample (as documented Table 5,
Panel A1) is mainly driven by non-financial firms. While the HHI for non-financial firms
decreases by 16%, the HHI for financial firms mildly increases by 2%. This becomes
particularly obvious when plotting the HHI for the full sample of non-financial firms and
financial firms over time from 2011 to 2020 (Figure 4).
[Figure 4 about here.]
Figure 4A1 shows that the evolution of market concentration in the non-financial industry
(measured by HHI based on audit fees) follows a very similar trend to that documented for the
entire Main Market across all sample types (full sample, balanced sample and the manipulated
samples, see Figure 2A)66. This is not the case for the financial industry (see Figure 4A2). These
results suggests that the non-financial industry appears to drive the main result, i.e., the result
of decreasing market concentration for the Main Market as a whole.
Within the financial segment there is a noteworthy peak of HHI around 2014 and 2017
(Figure 4A2). This appears to be mainly driven by the five largest clients (20% of the full
sample) which exclusively are financial institutions with HSBC Holding Plc as the largest client
in the EU-regulated segment at LSE. The entity switches from KPMG to the market leader PwC
in 2015. Due to its substantial market share (6% based on audit fees) 67, HBSC Holding Plc
influences the upward trend in HHI from 2014 to 2015 within the financial segment to a large
extend (Figure 4A2). The subsequent sharp downward trend from 2016 to 2017 may be traced
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For details on the assumptions with regard to the balanced sample and the manipulated samples see section
3.3.1.
67
Not tabulated.
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back to the auditor change from the market leader PwC to KPMG of the second largest client,
Barclays Plc (share of 5.35% based on audit fees)68.
These specific cases raise the question to what extent very large clients drive our key
results. Thus, we further explore HHI developments (based on audit fees) from the pre- to the
post-reform period by stepwise exclusion of the 50, 20, 10 and five largest clients (based on
total assets). As documented in Panel B of Table 6, it appears as if the decrease in HHI is
relatively little driven by particularly large clients because the HHI proxy continues to decrease
when stepwise excluding the largest clients.
Looking at the EU-regulated segment of FSE in Germany, a very different image emerges
as opposed to the UK. Panel A of Table 6 shows that the decline in HHI at the Prime and
General Standard by approximately 12% for the full sample (as documented Table 5, Panel B1)
is mainly driven by financial firms. While the HHI for financial firms decreases by 35%, the
HHI for non-financial firms only declines by 3%. Figure 4 confirms this impression. Within the
non-financial segment, a marginal decline in HHI (full sample) is noticeable over time
(Figure 4B1), whereas a sharply decreasing HHI is shown within the financial segment in 2018
(Figure 4B2). Moreover, Figure 4B2 shows that, within the financial segment, the HHI (based
on audit fees) follows a very similar trend to that documented for the entire Prime and General
Standard across all sample types (full sample, balanced sample and the manipulated samples,
see Figure 2B). These results suggests that the financial industry appears to drive the main
result, i.e., the result of decreasing market concentration for the Prime and General Standard as
a whole.
With regard to the client base, Panel B of Table 6 shows that the decrease in HHI is
predominantly driven by the largest clients within financial segment. While the HHI for a
subsample without the 50 largest clients increases by 9%, it slowly starts to decrease when the
10 largest clients are excluded (by 1%). Even for a subsample without the largest five clients
(21% of the full sample), HHI only decreases by 3%. When more precisely examining the five
largest clients, it reveals that these are primarily financial institutions with Deutsche Bank AG
as (by far) the largest client (9% audit fee share of Prime/General Standard)69. Hence, besides
68
69

Not tabulated.
Not tabulated.
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a highly concentrated auditor market, the market is tremendously concentrated on the client
side.
Moreover, it turns out that all five largest clients changed from a Big 4 auditor to another
Big 4 auditor between 2018 and 2020, whereas three of them switched from KPMG – the
market leader until 2019 – to PWC or EY.70 All that reflects in the increasing within Big 4
auditor changes in the second half of the sample period as shown earlier in Figure 3B1 and 3B2
as well as in the development of the individual Big 4 market shares shown in Figure 1B2. It
becomes obvious, for example, that the peak in within Big 4 auditor changes in 2020 eminently
bases on the auditor change of Deutsche Bank AG from KPMG to EY (as a result of a public
tender announcement in 2018) which, in turn, is consistent with the dramatic decline in
KPMG’s market share in 2020 and the EY market share increase.
Overall, results suggest that the key result of decreasing market concentration in the EUregulated segment at FSE can be traced back to within Big 4 auditor changes of a few large
financial clients paying high audit fees. Since the decline in market concentration particularly
emerges towards the end of the sample period (approximately 2018/2019) and due to auditor
changes being a result of public tender processes71, the decreasing market concentration may
be attributed to the EU audit reform.
In sum, the declining HHI by 13% in the Main Market at the LSE and 12% in the Prime
and General Standard at the FSE in the post-reform period, respectively, suggest a relatively
similar decrease in market concentration in both countries after the EU audit reform came into
force. However, it has shown that the drivers are completely different in the UK and Germany.
3.4

Additional Analysis – Audit fees around the EU Audit Reform
In the main analysis, we provide evidence that (a) market concentration decreases

following the EU audit reform and (b) this decrease is not driven by changes in audit pricing.
However, our main analysis does not speak to how the EU audit reform affects audit pricing in
the first place. In this section, we attempt to provide some evidence on this question.

70
71

Not tabulated.
We provide an exemplary public tender announcement for two of the largest five clients in Appendix 3.
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The impact of MAR on audit pricing is not clear ex-ante. The EC acknowledges that
MAR leads to additional (learning) costs for auditors when dealing with regular rotation
processes and acquiring new clients (e.g., initial costs to gather sufficient knowledge about new
clients) (e.g., EC 2016).72 Thus, audit fees may increase if new auditors pass on these additional
costs to their clients as suggested by prior empirical research (e.g., Kwon, Lim, and Simnett
2014). However, although the audit should be most expensive in the first year, audit fees are
usually the lowest (e.g., DeAngelo 1981). Explaining lower fees by “low-balling”, i.e., auditors
offer a discount in order to gain more clients, DeAngelo (1981) documents that auditors align
audit fees with the audit costs in the following year. She claims that auditors earn client-specific
quasi-rents in subsequent years, i.e., audit fees exceed audit costs.73 Prior empirical research
which specifically examines MAR effects on audit pricing confirm that new incoming auditors
initially charge lower fees (e.g., Cameran et al. 2013), indicating that MAR just as well may
lead to decreasing audit fees, at least in the short-term.
We provide three pieces of evidence. In doing so, we compare audit fee trends in the EUregulated with audit fee trends in the exchange-regulated segments. Potential differences in
these trends can be attributed to the EU audit reform to the extent that trends in exchangeregulated segments represent the counterfactual. We acknowledge that this assumption is strong
given our earlier evidence that these segments are fundamentally different, both on the client
and on the auditor side.
First, as presented in Panel A (Panel B) in Table 5, we observe aggregate audit fees in the
Main Market (Prime/General Standard) to be 23.21% (28.59%) larger in the first five years
after the EU audit reform than in the five years beforehand. Moreover, we find an even stronger
increase of aggregate audit fees in the AIM and the Open Market (see Table 10 in Appendix 2).
Taken at face value, these aggregate pre- and post-reform statistics across all segments suggest
that the EU audit reform does not lead to a relative increase in audit fees. However, to better
understand these developments, we further examine time series patterns of audit fees within the
pre- and post-reform period on client-year level.

72

See Ewelt-Knauer, Gold, and Pott (2013) for a summary of pros and cons of MAR as perceived by different
stakeholders, i.e., regulators, auditors, clients and shareholders.
73
In general, empirical findings on “low-balling” are mixed (see overview provided by DeFond and Zhang (2014)).
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As to the second piece of evidence, we illustrate the mean and median of audit fees on
client-year level as well as the mean of the natural logarithm of audit fees (ln(Audit fees)) across
segments over time in Figure 5.
[Figure 5 about here.]
Not surprisingly, Figure 5A shows a rising mean of audit fees across years which is in
line with the aggregate statistics. However, these increases are notably pronounced towards the
end of the sample period in both the Main Market and the Prime and General Standard. We
observe similar increases across years in the mean of ln(Audit fees) in the Main Market, but
much stronger increases in the Prime and General Standard (Figure 5C). Such trends are also
apparent for the median of audit fees across years. This, once more – just like in the market
concentration analysis – illustrates that outliers, i.e., some very large clients, affect average
outcomes substantially.
Furthermore, since concurrent changes in audit fee determinants at the client and auditor
level are not accounted for, we perform a regression analysis to provide a further piece of
evidence with regard to audit pricing around the EU audit reform.
In the first step, we follow Willekens, Dekeyser, and Simac (2019) by using the following
pre-post audit fee model to separately analyse the post-reform effect on audit fees around the
EU audit reform in the EU-regulated and exchange-regulated segments:
Ln(Audit fees) = ß0 + ß1 Post-reform + Σ ßi Controls+ 𝜀,
where Ln(Audit fees) is the natural logarithm of audit fees. The variable Post-reform is a
binary variable coded 1 for audit fees paid after the implementation of the EU audit reform (i.e.,
during financial years 2016 to 2020) and 0 otherwise (i.e., during financial years 2011 to 2015).
Similar to Willekens, Dekeyser, and Simac (2019), we include the control variables Ln(Total
assets), Leverage, Return on assets, Loss, Big 4, Year-end audit, Joint audit and Auditor
change. For detailed variable definitions see Table 2. We run this model including industryand client-fixed effects to control for time-invariant unobservables at the industry or client level.
Standard errors are adjusted for heteroscedasticity and clustered by client in all regressions.
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In a second step, we use a difference-in-differences design to study the differences in
audit pricing between Main Market versus AIM and Prime and General Standard versus Open
Market, respectively.
Table 7 summarises descriptive statistics (on client-year level) for audit fees and all
control variables across stock market segments used in the regression analysis. Our regression
analysis is based on the subsample with non-missing Capital IQ data (see section 3.1).
Descriptive statistics at the client-year level are similar to those presented in Panel C of Table 3,
which are computed at the client level. Once more, descriptive statistics stress that the
distinction between EU-regulated and exchange-regulated segments is important due to
different client characteristics across stock market segments. Further, we note that most German
firms have fiscal-year end audits in December, while fiscal years in the UK predominantly end
during the year, especially in March. Additionally, joint audits do not seem to be prevalent in
both countries. Untabulated statistics show that the proportion of joint audits does not vary
systematically over time in all four stock market exchanges.
[Table 7 about here.]
Table 8 summarises the regression results of the pre-post audit fee models (Panel A
including industry-fixed effects and Panel B including firm-fixed effects) across all stock
market segments and respective difference-in-difference analysis results.
[Table 8 about here.]
Since we do not observe substantial differences in the results between industry- and firmfixed effects models, we focus the following discussion on results of the industry-fixed effects
model which are presented in Panel A of Table 8.
At large, we find comparable results with regard to the development of audit fees in the
post-reform period within the EU-regulated segments in the UK and Germany.74 The positively
statistically significant coefficients for Post-reform at a 1% level in both EU-regulated segment
models suggest significantly increasing audit fees of approximately 11% and 12% in the postreform period within the Main Market and the Prime and General Standard, respectively.

74

The increasing audit fee trend in both Germany and the UK are in line with descriptive results documented by
Willekens, Dekeyser, and Simac (2019). Based on relatively shorter sample period (2013-2017) and confined to
aggregate statistics across all EU countries, the authors find a modest increase in audit fees of 3.2% after the EU
audit reform within the context of their regression analysis.
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When comparing results for the Main Market with those for the AIM, we find the
coefficients for Post-reform to be very similar and positively statistically significant at the 1%
level. We do not find statistically significant results for Post-reform in our difference-indifference analysis. These results suggest increasing audit fees paid by clients in the post-reform
period in the UK in both segments. Thus, audit fees paid by Main Market clients and AIM
clients in the post-reform period do not systematically differ on client base. Consequently, since
the AIM is not subject to the EU audit reform, increasing audit fees may not be directly
attributed to the EU audit reform. However, there have been concurrent regulatory changes in
the AIM concerning audit practices that may have affected the change in audit fees (e.g.,
Gutierrez et al. 2021).75
As compared to the UK, a slightly different picture emerges for Germany. Results reveal
a stronger increase of audit fees at the Prime and General Standard then in the Open Market.
Furthermore, while we do not find a positively statistically significant coefficient for Postreform in the Open Market model, we do so in our difference-in-difference analysis (at the 1%
level). In contrast to the UK, we are not aware of any concurrent regulatory changes regarding
audit practices in the Open Market. Thus, one might interpret the increasing audit fee trend to
be an effect of the EU audit reform, at least in Germany.
Taken together, we observe an audit fee increase of about 10% in both Main Market and
Prime and General Standard in the period after the EU audit reform, even when controlling for
concurrent changes in other audit fee determinants at client and auditor level. In a sense, these
relatively similar trends concerning audit fees in both EU-regulated segments correspond to our
findings within our market concentration analysis which also reveal very similar trends in both
EU-regulated segments. However, given the lack of a counterfactual, it is difficult to attribute
these changes to the reform.
Ultimately, our additional analysis confirms that also for audit fee analyses it is important
to take the institutional aspect of different stock market segments into account.

75

Around the EU audit reform, in 2013 and 2017 respectively, the UK FRC mandated the adoption of expanded
audit report rules affecting two different groups of firms at different times. Initially, the expanded report rules
were addressed only to firms listed at the Main Market. Then, this was extended to Aim firms.
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4.

Conclusion
This study examines whether the EU audit reform achieved its goal of reducing audit

market concentration by introducing MAR. Our empirical analysis focuses on the two largest
stock exchanges in Europe, i.e., the LSE in the UK and the FSE in Germany. To disentangle
potential effects of the EU audit reform from secular trends, we use the institutional feature of
both stock exchanges, i.e., that they have large exchange-regulated and EU-regulated segments,
of which only the latter is subject to the EU audit reform.
By analysing a sample of 17,649 firm (or client) years over the period 2011 to 2020, we
provide evidence that (a) market concentration at both the LSE and the FSE decreases by about
12% following the EU audit reform and (b) the underlying drivers of this decrease vary across
both exchanges. Our findings suggest that changes in the client composition and changes in
audit pricing are not major drivers of the decreasing market concentration. Instead, this decrease
in our HHI proxy for market concentration is due to large clients that change from one Big 4
auditor to another. Our other proxy for market concentration, the aggregate market share of
Big 4 auditing firms, thus, hardly changes around the EU audit reform in both countries.
Moreover, we provide evidence on substantial differences across both countries in the type of
clients that drive the reduction in the HHI by changing auditors. In the UK, this reduction is
due to clients from non-financial industries only. In Germany, the decrease in the HHI goes
back to a handful of banks and insurance firms that change their auditors following a public
tender. With these public tenders being a result of the EU audit reform, we conclude that at least
part of the decrease in the HHI in Germany can be attributed to this regulatory measure.
While we rule out changes in audit pricing as a major driver of the decrease in the HHI,
our main analysis does not speak to how the EU audit reform affects audit pricing in the first
place. In an additional analysis, we provide evidence that audit fees of clients in EU-regulated
segments increase by approximately 10% following the EU audit reform. At the same time,
clients in the exchange-regulated segment at LSE experience a similar increase casting doubt
that the EU audit reform had a meaningful impact on audit fees, at least in the UK.
Our study contributes to the streams of literature on (1) the economic consequences of
the EU audit reform (with a particular focus on market concentration), (2) the economic
consequences of MAR and (3) exchange-regulated segments in the EU. Additionally, we
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complement recent efforts by the EU to evaluate the impact of the EU audit reform on market
concentration. Moreover, our findings may also be helpful for regulators outside the EU that
think about introducing MAR to tackle high concentration in audit markets.
Our research is subject to certain limitations. Even though our proxies are only raw
indicators of the evolution of market concentration at LSE and FSE, these market concentration
proxies are commonly used in the related literature (see EC (2021) for Big 4 market share and
EU (2004) for HHI). However, these proxies are subject to strict assumptions which are
criticised in the literature (e.g., Willekens and Achmadi 2003; Numan and Willekens 2012;
Willekens et al. 2020). Further, while we document auditor changes and how this affects our
market concentration proxy, we cannot speak to the causes of auditor changes from one auditor
to another Big 4 or non-Big 4 auditor. Finally, although we analyse a relatively long postreform period, this evidence is still preliminary. For example, only 135 of 407 clients listed at
the Prime and General Standard announced a public tender process by the end of March 2020.
Thus, at least for at the FSE it can be noted that the majority of the clients were not mandated
to react to the EU audit reform yet. However, they will be soon. Hence, it remains to be seen
how the EU audit reform affects market concentration in the long-term.
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Tables
Table 1: Member State Option Implementation of the EU Audit Reform
Countries

Austria
Belgium

PIEs as per EU
definition

Additional
entities
Additional
entities
Additional
entities
Additional
entities
yes

Mandatory audit firm rotation (MAR)
Minimum initial
Maximum
Tender
duration of
initial duration
extension
engagement
of engagement
(years)
(years)
1
10
No

Joint audit
extension

Prohibited non-audit services (NAS)
Additional
Derogation of
Fee-cap
prohibitions
tax and/or
valuation

No1

No

Tax & valuation

70 %

Yes
(15 years)
No2

No

Tax & valuation

70 %

No

Tax

70 %

3

9

1

7

Yes
(9 years)
No

1

7-9 years

No

No

No

Tax & valuation

70 %

1

103

Tax & valuation

70 %

1

10

Yes4
(14 years)
No

No

Additional
entities
yes

No

Tax & valuation

70 %

1

10

Tax & valuation

70 %

yes

2

10

Yes
(14 years)
No

No

Estonia

No

Tax & valuation

70 %

Finland

yes

1

10

Tax & valuation

70 %

Additional
entities
yes

6

10

No

No

70 %

1

10

No

Tax & valuation

70 %

yes

1

107

Yes
(14 years)
Yes
(14 years)5
Yes
(14 years)
No

No

France

Yes
(10 years)
Yes
(10 years)
Yes
(10 years)
Yes
(10 years)
Yes
(10 years)
Yes
(6 years)
Yes
(10 years6,
Yes
(10 years)

No

Tax & valuation

70 %

Bulgaria
Croatia
Cyprus
Czech Republic
Denmark

Germany
Greece

Continued on next page
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Continued from previous page
Countries
PIEs as per EU
definition

Hungary
Iceland
Ireland
Italy
Latvia
Lithuania
Luxembourg
Malta
The Netherlands

Additional
entities
Additional
entities
yes
Additional
entities
Additional
entities
Additional
entities
yes
Additional
entities
yes

Norway

yes

Poland

Additional
entities
Additional
entities
Additional
entities
Additional
entities

Portugal
Romania
Slovakia

Minimum initial
duration of
engagement
(years)
1

Mandatory audit firm rotation (MAR)
Maximum
Tender
initial duration
extension
of engagement
(years)
10
No
10

1
9

10
9

1

10

2

10

1

10

1

10

1

10
10

2

10

2

8 or 9

1

10

2

10

Joint audit
extension

Prohibited non-audit services (NAS)
Additional
Derogation of
Fee-cap
prohibitions
tax and/or
valuation

No

No

Tax & valuation

70 %

Yes
(10 years)
No
No

Yes
(14 years)
No
No

No

Tax & valuation

70 %

No
No

Tax & valuation
No

70 %
70 %

Yes
(10 years)
No

No

No

Tax & valuation

70 %

No

No

Tax

70 %

Yes
(10 years)
Yes
(10 years)
No

No

No

Tax & valuation

70 %

No

No

Tax & valuation

70 %

No

No

70 %

Yes
(10 years)
No

Yes
(14 years)
No

Yes
(white list)
No

Tax

70 %

No

70 %

Yes
(1-2 years)8
Yes
(10 years)
Yes
(10 years)

No

Yes
(white list)
No

No

70 %

No

No

Tax & valuation

70 %

No

No

Tax & valuation

70 %

Continued on next page
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Continued from previous page
Countries
PIEs as per EU
definition

Slovenia
Spain
Sweden

Additional
entities
Additional
entities
Additional
entities
yes

Mandatory audit firm rotation (MAR)
Minimum initial
Maximum
Tender
duration of
initial duration
extension
engagement
of engagement
(years)
(years)
3
10
No
3

10

1

10

No

Joint audit
extension

Prohibited non-audit services (NAS)
Additional
Derogation of
Fee-cap
prohibitions
tax and/or
valuation

No

No

No

70 %

Yes
(4 years)
Yes
(14 years)10
No

No

Tax & valuation

70 %

Yes
No
Tax & valuation
70 %
(10 years)9
UK
1
10
Yes
Yes
Tax & valuation
70 %
(10 years)
(white list)
Notes: The table presents an overview of Member State options permitted by the EU Audit Reform that are relevant for this study and summarises how each EU Member State,
Iceland, Norway and the UK implemented these Member State options into national law as of July 2020. The information included in this table bases on an overview of the European
Contact Group (2020), taken from (1) https://8cld.eu/Pages/Index.aspx and (2) https://www.accountancyeurope.eu/wp-content/uploads/Audit-policy-implementation-state-ofplay_July-2020-1-1.pdf.
1)
Up to 14 years with for existing engagements with first appointment between 2003-2014.
2)
Mandatory joint audits for pension funds, banks, and insurances.
3)
9 years for banks.
4) Not for banks.
5) Mandatory joint audits.
6) Not for banks and insurances.
7) 5 years for Systematically Important, Financial Institutions.
8)
Extendable up to 10 years.
9) Not for pension funds, banks, insurances.
10) Not for pension funds, banks, and insurances.
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Table 2: Variable Definitions
Definition
Source
Firm Characteristic Variables (Statistics based on Client-level Averages)1
Ln(Total assets)
Natural logarithm of total assets.
Capital IQ
Leverage
Total liabilities divided by total assets.
Capital IQ
Return on assets
Net income divided by total assets.
Capital IQ
Loss
Binary variable coded 1 if net income is less
Capital IQ
than 0, 0 otherwise.
Market Concentration Variables
Market share
Market share (based on number of clients) is
the number of clients that are audited by
auditing firm i in period t divided by the total
number of clients in the market in period t.
Market share (based on audit fees) is the
aggregate amount of audit fees paid by
Audit Analytics (Audit
clients to auditing firm i in period t divided
Fee Europe database)
by the aggregate amount of audit fees paid
by clients to any auditing firm in the market
in period t.
Market shares are either computed for
individual auditing firms, combined for
Big 4 auditors or largest 4 auditors.
Herfindahl-Hirschman index Sum of the squared market share (based on
(HHI)
either number of clients or audit fees) of each
auditing firm in the market or for the Big 4
or largest 4 auditors. Market share as defined
above.
Variables Additional (Audit Fee) Analysis (Statistics based on Client-year Level)
Ln(Audit fees)
Natural logarithm of audit fees (in Euro) at Audit Analytics (Audit
financial year-end.
Fee Europe database)
Post-reform
Binary variable coded 1 for audit fees paid
after the implementation of the EU audit
reform (2016-2020), 0 otherwise.
Ln(Total assets)
Natural logarithm of total assets.
Capital IQ
Leverage
Total liabilities divided by total assets.
Capital IQ
Return on assets
Net income divided by total assets.
Capital IQ
Loss
Binary variable coded 1 if net income is less
Capital IQ
than 0, 0 otherwise.
Big 4
Binary variable coded 1 if a firm is audited Audit Analytics (Audit
by a Big 4 auditor, 0 otherwise.
Fee Europe database)
Year-end audit
Binary variable coded 1 if a firm’s financial Audit Analytics (Audit
year-end is December 31, 0 otherwise.
Fee Europe database
Joint audit
Binary variable coded 1 if a firm is audited
Audit Analytics (Audit
by more than one auditing firm in period t,
Fee Europe database)
0 otherwise.
Auditor change
Binary variable coded 1 in period t if a firm Audit Analytics
changed its auditor in period t-1, (Auditor Changes
0 otherwise.
Europe database)
Notes: 1) For client-level averages we first compute the mean total across all years for each client and then
the mean/median across all clients. i and t denote firm and period respectively.
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Table 3: Sample Composition
Panel A: Number of Clients by Financial Year
Financial year

Total

2011
1,613
2012
1,663
2013
1,734
Pre-reform
2014
1,797
2015
1,789
Total
8,596
2016
1,804
2017
1,811
Post-reform
2018
1,856
2019
1,840
2020
1,742
Total
9,053
Client years
17,649
Total
Clients
2,196
Panel B: Share of Clients by Industry
Industry
Agriculture, Forestry & Fishing
Construction
Finance, Insurance & Real Estate
Manufacturing
Mining
Public Administration
Retail Trade
Services
Transportation & Public Utilities
Wholesale Trade
Share
Total
Clients

Total
0.73%
1.87%
33.20%
21.45%
7.19%
0.14%
4.42%
21.31%
6.24%
3.46%
100.00%
2,196

Total
1,154
1,189
1,245
1,300
1,305
6,193
1,329
1,336
1,366
1,358
1,280
6,669
12,862
1,611

Total
0.68%
1.99%
36.93%
16.57%
9.44%
0.19%
4.78%
21.17%
5.28%
2.98%
100.00%
1,611

United Kingdom (LSE)
EU-regulated
not EU-regulated
(Main Market)
(AIM)
656
498
666
523
679
566
692
608
702
603
3,395
2,798
714
615
716
620
733
633
742
616
701
579
3,606
3,063
7,001
5,861
860
751
United Kingdom (LSE)
EU-regulated
not EU-regulated
(Main Market)
(AIM)
0.35%
1.07%
2.21%
1.73%
53.95%
17.44%
14.30%
19.17%
5.58%
13.85%
0.40%
5.00%
4.53%
11.28%
32.49%
5.35%
5.19%
1.98%
4.13%
100.00%
100.00%
860
751
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Total
459
474
489
497
484
2,403
475
475
490
482
462
2,384
4,787
585

Total
0.85%
1.54%
22.91%
34.87%
1.03%
3.42%
21.71%
8.89%
4.79%
100.00%
585

Germany (FSE)
EU-regulated
not EU-regulated
(Prime/General) (Open Market)
331
128
341
133
349
140
344
153
334
150
1,699
704
335
140
339
136
349
141
346
136
336
126
1,705
679
3,404
1,383
407
178
Germany (FSE)
EU-regulated
not EU-regulated
(Prime/General) (Open Market)
0.74%
1.12%
1.72%
1.12%
17.20%
35.96%
40.29%
22.47%
0.74%
1.69%
4.42%
1.12%
21.38%
22.47%
9.34%
7.87%
4.18%
6.18%
100.00%
100.00%
407
178
Continued on next page

Continued from previous page
Panel C: Other Client Characteristics
United Kingdom (LSE)
Germany (FSE)
EU-regulated
not EU-regulated
EU-regulated
not EU-regulated
(Main Market)
(AIM)
(Prime/General)
(Open Market)
Mean
15,318
98
15,751
1,611
Total assets (in m €)
Median
469
30
333
67
Mean
40.62%
42.58%
57.38%
55.25%
Leverage
Median
39.38%
39.37%
56.57%
54.25%
Mean
0.30%
-16.60%
-0.78%
-0.57%
Return on assets
Median
4.31%
-3.77%
2.48%
1.56%
Loss
Mean
25.40%
53.81%
27.60%
32.15%
Total
Clients
812
738
407
174
Notes: The table presents the sample composition. Panel A presents the number of firms over time and across stock market segments of the LSE
in the UK and the FSE in Germany (i.e., EU-regulated and not EU-regulated segments). The analysis focuses on financial years with complete
data coverage in Audit Analytics, i.e., the pre-reform period includes financial years from 2011 to 2015, the post-reform period includes financial
years from 2016 to 2020. Panel B presents the number of firms by industry across stock market exchange. Industry classification is based on fourdigit SIC industry codes. Panel C presents descriptive statistics on client characteristics across stock market segments. These statistics are based
on client-level averages (e.g., we first compute the mean total assets across all years for each client and then compute the mean/median across all
clients). Data for total assets is reported in million Euros at financial year-end. All variables are defined in Table 2. Clients that switch stock
market segments during the sample period are assigned to the segment they belong to at the end of the sample period.
Variable
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Table 4: Audit market(s) in the UK and Germany – Total Sample Period (2011-2020)
Market shares and HHI based on audit fees
United Kingdom (LSE)
Germany (FSE)

Market shares and HHI based on number of clients
United Kingdom (LSE)
Germany (FSE)
not EUVariable
not EUEU-regulated
not EUnot EUEU-regulated
EU-regulated
EU-regulated
regulated
regulated
(Prime/
regulated
regulated
(Prime/
(Main Market)
(Main Market)
(Open
(AIM)
General)
(Open Market)
(AIM)
General)
Market)
Aggregate audit fees (in €)
9,361,300,769 598,910,274 6,300,595,286
252,514,325
9,361,300,769 598,910,274 6,300,595,286 252,514,325
Client years
7,001
5,861
3,404
1,383
7,001
5,861
3,404
1,383
Auditing firms
42
63
66
97
42
63
66
97
Market share: Big 4
98.54%
51.89%
96.95%
60.35%
78.22%
30.10%
66.92%
31.16%
Market share: Largest 4
98.54%
62.00%
96.95%
60.35%
78.22%
49.65%
66.92%
33.12%
KPMG
22.93%
14.62%
46.32%
12.66%
21.03%
10.20%
20.36%
8.82%
PwC
38.42%
20.43%
31.39%
31.47%
24.30%
10.48%
21.12%
6.00%
EY
16.31%
6.74%
16.12%
7.19%
15.27%
3.99%
17.36%
11.42%
Deloitte
20.88%
10.09%
3.11%
9.03%
17.63%
5.43%
8.08%
4.92%
BDO
0.64%
14.30%
0.77%
6.93%
7.41%
14.74%
5.35%
5.35%
Grant Thornton
0.39%
12.65%
0.30%
3.09%
5.20%
14.23%
2.67%
2.53%
Nexia
0.01%
2.61%
0.66%
3.87%
0.31%
4.37%
6.14%
6.87%
Baker Tilly
0.00%
0.12%
0.17%
3.67%
0.01%
0.15%
2.44%
5.86%
HHI: Big 4
2,704
779
3,401
1,284
1,576
259
1,227
269
2,704
HHI: Largest 4
996
3,401
1,284
1,576
634
1,227
292
2,704
HHI: All
1,190
3,402
1,389
1,655
804
1,322
443
Notes: The table presents descriptive statistics on the structure of the audit markets at the LSE in the UK and the FSE in Germany across stock market segments (i.e., EU-regulated
and not EU-regulated segments) for the total sample period (2011-2020). This includes aggregate statistics about audit fees (in Euro) and number of individual auditing firms as
well as descriptive statistics about market concentration. The proxies for market concentration are market shares and Herfindahl-Hirschman index (HHI). Details on the calculation
of both market share and HHI variants (i.e., based on audit fees and number clients) are provided in Table 2. Market shares are computed for groups of auditing firms such as
Big 4 (market share: Big 4) and largest 4 auditors (market share: largest 4) as well as for individual auditing firms. HHIs are computed for groups of auditing firms such as Big 4
(HHI: Big 4) and largest 4 auditors (HHI: Largest 4) as well as across all auditing firms in the market (HHI: All). Grey highlighted percentages indicate the highest percentages
of auditing firms.
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Table 5: Market Concentration in EU-regulated Segments around the EU Audit Reform
Panel A: United Kingdom – Main Market
Panel A1: Market Shares and HHI
Market shares and HHI based on audit fees
Variable
Pre-reform
Post-reform
Change
Aggregate audit fees (in €)
4,193,992,893
5,167,307,876
23.21%
Client years
3,395
3,606
6.22%
Auditing firms
30
36
20.00%
Market share: Big 4
98.98%
98.18%
-0.80%
PwC
42.97%
34.74%
-8.23%
KPMG
21.77%
23.87%
2.10%
Deloitte
22.22%
19.78%
-2.44%
EY
12.02%
19.79%
7.76%
Grant Thornton
0.41%
0.37%
-0.04%
BDO
0.29%
0.92%
0.63%
Nexia
0.01%
0.01%
0.00%
Baker Tilly
0.00%
0.00%
0.00%
-399
HHI: Big 4
2,958
2,559
-13.49%
-398
HHI: All
2,959
2,560
-13.46%
Panel A2: Average Audit Fees per Client (in €)
Variable
Pre-reform
Big 4
1,529,557
PwC
2,160,728
KPMG
1,223,826
Deloitte
1,444,970
EY
1,031,064
Grant Thornton
73,585
BDO
76,464
Nexia
40,420
Baker Tilly
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Market shares and HHI based on number of clients
Pre-reform
Post-reform
Change
4,193,992,893
5,167,307,876
23.21%
3,395
3,606
6.22%
30
36
20.00%
79.94%
76.59%
-3.35%
24.57%
24.04%
-0.52%
21.97%
20.13%
-1.84%
19.00%
16.33%
-2.66%
14.40%
16.08%
1.68%
6.83%
3.66%
-3.17%
4.71%
9.96%
5.24%
0.24%
0.39%
0.15%
0.00%
0.03%
0.03%
-146
1,655
1,509
-8.81%
-101
1,731
1,630
-5.85%
Post-reform
1,836,767
2,070,207
1,699,133
1,735,659
1,762,772
145,393
132,947
30,377
22,427

Change
20.08%
-4.19%
38.84%
20.12%
70.97%
97.59%
73.87%
-24.85%
100.00%
Continued on next page

Panel B: Germany – Prime/General Standard
Panel B1: Market Shares and HHI
Market shares and HHI based on audit fees
Variable
Pre-reform
Post-reform
Change
Aggregate audit fees (in €)
2,756,286,710
3,544,308,576
28.59%
Client years
1,699
1,705
0.35%
Auditing firms
56
40
-28.57%
Market share: Big 4
96.73%
97.12%
0.39%
KPMG
51.67%
42.16%
-9.51%
PwC
28.34%
33.77%
5.44%
EY
13.83%
17.90%
4.07%
Deloitte
2.89%
3.28%
0.39%
BDO
1.00%
0.59%
-0.41%
Nexia
0.60%
0.70%
0.09%
Grant Thornton
0.20%
0.37%
0.18%
Baker Tilly
0.11%
0.23%
0.12%
-423
HHI: Big 4
3,672
3,249
-11.51%
-423
HHI: All
3,674
3,251
-11.52%
Panel B2: Average Audit Fees per Client (in €)
Variable
Pre-reform
Big 4
2,344,864
KPMG
4,104,267
PwC
2,388,469
EY
1,287,569
Deloitte
477,726
BDO
257,118
Nexia
175,030
Grant Thornton
132,705
Baker Tilly
102,153
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Market shares and HHI based on number of clients
Pre-reform
Post-reform
Change
2,756,286,710
3,544,308,576
28.59%
1,699
1,705
0.35%
56
40
-28.57%
66.92%
66.92%
0.00%
20.42%
20.29%
-0.13%
19.25%
22.99%
3.74%
17.42%
17.30%
-0.12%
9.83%
6.33%
-3.50%
6.30%
4.40%
-1.90%
5.59%
6.69%
1.09%
2.41%
2.93%
0.52%
1.71%
3.17%
1.46%
92
1,188
1,280
7.76%
101
1,282
1,383
7.86%
Post-reform
3,016,783
4,318,969
3,053,631
2,150,656
1,077,030
278,965
216,218
264,313
149,222

Change
28.65%
5.23%
27.85%
67.03%
125.45%
8.50%
23.53%
99.17%
46.08%
Continued on next page

Continued from previous page
Notes: The table presents descriptive statistics on the structure of the audit markets (with a focus on changes in market concentration) at the EU-regulated
segments of the LSE in the UK (Panel A) and the FSE in Germany (Panel B) around the EU audit reform. The period before the EU reform (pre-reform)
comprises financial years from 2011-2015. The period after the EU reform (post-reform) comprises financial years from 2016-2020. The proxies for
market concentration are market shares and Herfindahl-Hirschman index (HHI). Details on calculation of both market share and HHI variants (i.e., based
on audit fees and number of clients) are provided in Table 2. Panel A1 (B1) shows the descriptive statistics on the structure of the audit markets at the LSE
in the UK (FSE in Germany) for the period before and after the EU reform as well as respective changes from one period to the other (in percentages).
The statistics presented include, first, aggregate statistics about audit fees (in Euro), number of client years and number of individual auditing firms, second,
market shares computed for Big 4 auditors (market share: Big 4) as well as for individual auditing firms, and third, HHIs computed for Big 4 auditors
(HHI: Big 4) and across all auditing firms in the market (HHI: All). Grey highlighted percentages indicate the highest percentages of auditing firms. Panel
A2 (B2) presents another component of the market concentration proxies, i.e., average audit fees at the auditor level (per client year), for the LSE in the
UK (FSE in Germany) for the period before and after the EU reform as well as respective changes from one period to the other (in percentages). Average
audit fees per client year are computed for the Big 4 auditors and for individual auditing firms. Client years represent client-auditor-year observations.
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Figure 1: Market Concentration around the EU Audit Reform
(A1) HHI: United Kingdom – Main Market

(A2) Market Share: United Kingdom – Main Market

(B1) HHI: Germany – Prime/General Standard

(B2) Market Share: Germany – Prime/General Standard

Notes: This figure shows market concentration at the EU-regulated segments of LSE in the UK (Figure 1A1 and A2) and FSE in Germany (Figure 1B1
and B2) for the full sample, i.e., 7,001 client years at the LSE and 3,404 client years at the FSE, for each year of the sample period (2011-2020). The
proxies for market concentration are Herfindahl-Hirschman index (HHI: All) and market shares based on audit fees. Details on calculation of HHI and
market share are provided in Table 2. Figure 1A1 (B1) shows HHIs for different groups of auditing firms at the LSE in the UK (FSE in Germany).
Figure 1A2 (B2) shows market shares for different groups of auditing firms at LSE in the UK (FSE in Germany).
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Figure 2: Potential Drivers of Market Concentration around the EU Audit Reform
(A) HHI: United Kingdom – Main Market

(B) HHI: Germany – Prime/General Standard

Notes: This figure shows the development of HHIs based on audit fees across all auditing firms (HHI: All) at the EU-regulated segments of LSE in the
UK (Figure 2A) and FSE in Germany (Figure 2B) for the full sample (grey line) as well as samples under different assumptions (balanced sample, same
fee, same auditors) over time, i.e., aggregate statistics of HHI for each year of the sample period (2011-2020). Each dot presents average HHIs per year.
Details on calculation of HHI is provided in Table 2. The orange line balanced sample represents HHI for a subset of clients that are part of the sample
throughout the sample period, i.e., 5,100 client years at LSE in the UK and 2,610 client years at the FSE in Germany. The blue line same fees represents
HHI for a manipulated sample under the assumption that audit fees at the client level are constant throughout the sample period (based on audit fees that
clients paid in the first year of inclusion in the sample). The yellow line same auditors represents HHI for a manipulated sample under the assumption
that the auditor at client level is constant throughout the sample period (based on client’s auditor of its first-time inclusion in the sample).
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Figure 3: Auditor Changes around the EU Audit Reform
(A1) Auditor
Changes:
UnitedUnited
Kingdom
– Main– Market
(A1) Auditor
Changes
(Audit Fees):
Kingdom
Main Market

(B1) Auditor Changes (Audit Fees): Germany – Prime/General Standard

(A2) Auditor Changes (Clients): United Kingdom – Main Market

(B2) Auditor Changes (Clients): Germany – Prime/General Standard

Notes: This figure shows proportions of different types of auditor changes at the EU-regulated segments of LSE in the UK (Figure 3A1 and A2) and
FSE in Germany (Figure 3B1 and B2) for the full sample, i.e., 7,001 client years at the LSE and 3,404 client years at the FSE, for each year of the sample
period (2011-2020). Different types of auditor changes include switches from Big 4 auditor to another Big 4 auditor, from and to Big 4 auditors as well
as from non-Big 4 auditor to another non-Big 4 auditor, i.e., beyond Big 4 auditors. Figure 3A1 (B1) shows proportions of auditor changes based on
audit fees at the LSE in the UK (FSE in Germany). These proportions use the fees paid to the new auditor (i.e., after the auditor change) as the weight.
Figure 3A2 (B2) shows proportions of auditor changes based on number of clients at LSE in the UK (FSE in Germany).
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Table 6: Sensitivity Analysis – Market Concentration around the EU Audit Reform
Panel A: HHI based on Audit Fees by Segment (Financial versus Non-financial)
United Kingdom – Main Market
Germany – Prime/General Standard
Variable
Pre-reform
Post-reform
Change
Pre-reform
Post-reform
Change
Non-financial clients only
-481
-82
HHI: All
2,942
2,462
3,163
3,081
-16.33%
-2.59%
Financial clients only
73
-2,123
HHI: All
3,023
3,096
6,134
4,011
2.42%
-34.61%
Panel B: HHI by Clients Size (by Total Assets)
United Kingdom – Main Market
Germany – Prime/General Standard
Variable
Pre-reform
Post-reform
Change
Pre-reform
Post-reform
Change
Full sample without 50 largest clients
-177
181
HHI: All
2,569
2,392
1,935
2,116
-6.90%
9.36%
Full sample without 20 largest clients
-210
73
HHI: All
2,696
2,486
2,836
2,909
-7.80%
2.56%
Full sample without 10 largest clients
-145
-29
HHI: All
2,628
2,483
2,906
2,877
-5.51%
-0.98%
Full sample without 10 largest clients
-338
-92
HHI: All
2,770
2,432
3,172
3,080
-12.19%
-2.89%
Notes: The table presents HHIs based on audit fees across all auditing firms (HHI: All) at the EU-regulated segments of the LSE in the UK and the FSE in Germany around
the EU audit reform across financial versus non-financial clients (Panel A) and by client size based on total assets (Panel B). Besides the pre-reform and post-reform period,
the table presents changes from one period to the other (absolute and in percentages). The period before the EU reform (pre-reform) comprises financial years from 20112015. The period after the EU reform (post-reform) comprises financial years from 2016-2020. Details on calculation of HHI is provided in Table 2. The financial-client
sample at the LSE in the UK (FSE in Germany) comprises 3,696 (571) client years and the non-financial-client sample at the LSE in the UK (FSE in Germany) 3,305
(2,833) client years.
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Figure 4: Market Concentration around the EU Audit Reform – Financial versus Non-financial Segment
(A1) HHI Non-Financial Clients: United Kingdom – Main Market

(A2) HHI Financial Clients: United Kingdom – Main Market

(B1) HHI Non-Financial Clients: Germany – Prime/General Standard

(B2) HHI Financial Clients: Germany – Prime/General Standard

Continued on next page
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Continued from previous page
Notes: This figure shows the development of HHIs based on audit fees across all auditing firms (HHI: All) at the EU-regulated segments of LSE in the
UK (Figure 4A) and FSE in Germany (Figure 4B) for the full sample (grey line) of financial clients (Figure 4A1 and A2) and non-financial clients
(Figure 4B1 and B2) as well as samples under different assumptions (balanced sample, same fee, same auditors) for financial and non-financial clients
over time, i.e., aggregate statistics of HHI for each year of the sample period (2011-2020). Each dot presents average HHIs per year. Details on calculation
of HHI is provided in Table 2. The financial-client sample at the LSE in the UK (FSE in Germany) comprises 3,696 (571) client years and the nonfinancial-client sample at the LSE in the UK (FSE in Germany) 3,305 (2,833) client years. The orange line balanced sample represents HHI for a subset
of clients that are part of the sample throughout the sample period. The blue line same fees represents HHI for a manipulated sample under the assumption
that audit fees at the client level are constant throughout the sample period (based on audit fees that clients paid in the first year of inclusion in the
sample). The yellow line same auditors represents HHI for a manipulated sample under the assumption that the auditor at client level is constant
throughout the sample period (based on client’s auditor of its first-time inclusion in the sample).
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Table 7: Audit Fees around the EU Audit Reform – Descriptive Statistics
United Kingdom (LSE)
Germany (FSE)
EU-regulated
not EU-regulated
EU-regulated
not EU-regulated
(Main Market)
(AIM)
(Prime/General)
(Open Market)
Client years
6,628
5,631
3,354
1,330
Mean
1,323,970
103,661
1,858,253
186,808
Audit fees (in €)
Median
209,036
65,228
284,500
77,000
Mean
17,217
93
18,435
852
Total assets (in m €)
Median
492
28
357
66
Mean
40.02%
41.21%
57.73%
54.24%
Leverage
Median
38.16%
36.36%
57.09%
54.12%
Mean
2.66%
-14.96%
-0.12%
-0.01%
Return on assets
Median
4.59%
-0.88%
3.09%
1.98%
Loss
Mean
22.30%
52.28%
24.09%
30.98%
Big 4
Mean
79.19%
30.49%
67.32%
30.90%
Year-end audit
Mean
40.84%
46.05%
87.81%
89.17%
Joint audit
Mean
4.39%
3.59%
2.89%
1.35%
Auditor change
Mean
6.70%
7.90%
7.81%
6.54%
Notes: The table presents descriptive statistics for audit fees and all control variables. Data for audit fees is reported in Euros at
financial year end and total assets in million Euros at financial year end. Client-years represent client-auditor-year observations. All
variables are defined in Table 2.
Variable
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Table 8: Audit Fees around the EU Audit Reform – Regression Analysis
Panel A: Industry fixed effects
Dependent variable: Ln(Audit fees)
Independent Variables
Post-reform
Ln(Total assets)
Leverage
Return on assets
Loss
Big 4
Year-end audit
Joint audit
Auditor change
Fixed effects
Observations (client years)
R-squared

EU-regulated
(Main Market)
0.101***
(5.38)
0.507***
(30.08)
1.305***
(10.61)
-0.379***
(-2.70)
-0.021
(-0.54)
-0.186***
(-3.11)
0.290***
(4.93)
0.432***
(4.57)
-0.125***
(-3.97)
Industry
6,628
0.83

United Kingdom (LSE)
not EU-regulated
(AIM)
0.111***
(6.97)
0.409***
(34.34)
0.479***
(9.21)
-0.163***
(-4.39)
0.002
(0.07)
0.304***
(8.73)
0.113***
(3.84)
0.271***
(4.00)
-0.000
(-0.02)
Industry
5,631
0.70
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Difference
-0.010
(-0.42)
0.098***
(4.74)
0.826***
(6.19)
-0.215
(-1.48)
-0.022
(-0.49)
-0.490***
(-7.08)
0.177***
(2.69)
0.161
(1.39)
-0.125***
(-3.12)

EU-regulated
(Main Market)
0.109***
(4.35)
0.536***
(32.83)
0.560***
(4.46)
-0.593***
(-6.10)
0.162***
(3.87)
0.121**
(2.26)
0.061
(0.65)
0.383***
(3.59)
-0.208***
(-4.87)
Industry
3,354
0.85

Germany (FSE)
not EU-regulated
Difference
(AIM)
-0.057
0.167***
(-1.43)
(3.51)
0.451***
0.085**
(15.57)
(2.57)
0.591***
-0.031
(3.47)
(-0.15)
-0.190
-0.403**
(-1.16)
(-2.18)
0.023
0.139*
(0.33)
(1.71)
0.152
-0.031
(1.64)
(-0.29)
0.061
0.000
(0.35)
(0.00)
0.855***
-0.473**
(5.50)
(-2.52)
0.082
-0.290***
(1.58)
(-4.33)
Industry
1,330
0.67
Continued on next page
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Panel B: Firm fixed effects
Dependent variable: Ln(Audit fees)
United Kingdom (LSE)
Germany (FSE)
EU-regulated
not EU-regulated
EU-regulated
not EU-regulated
Difference
Difference
(Main Market)
(AIM)
(Main Market)
(AIM)
Post-reform
0.109***
0.131***
-0.023
0.159***
-0.015
0.174***
(9.17)
(9.58)
(-1.22)
(7.32)
(-0.51)
(4.47)
Ln(Total assets)
0.353***
0.382***
-0.029
0.341***
0.308***
0.033
(13.03)
(24.91)
(-0.90)
(8.82)
(6.72)
(0.53)
Leverage
0.177**
0.291***
-0.114
0.263***
0.459**
-0.196
(2.47)
(6.74)
(-1.32)
(3.26)
(2.16)
(-0.82)
Return on assets
-0.319***
-0.248***
-0.071
-0.299***
-0.173
-0.127
(-5.10)
(-8.74)
(-1.00)
(-3.43)
(-1.43)
(-0.81)
Loss
0.039***
0.034**
0.005
0.027
-0.022
0.048
(2.78)
(2.04)
(0.22)
(1.19)
(-0.63)
(1.13)
Big 4
0.004
0.161***
-0.157***
0.110*
0.199***
-0.090
(0.11)
(4.49)
(-3.17)
(1.84)
(2.96)
(-0.95)
Year-end audit
0.051
0.145**
-0.094
-0.206
0.142
-0.348*
(0.34)
(2.53)
(-0.56)
(-1.46)
(1.00)
(-1.67)
Joint audit
0.175***
0.194***
-0.019
0.443***
0.554***
-0.111
(4.52)
(3.11)
(-0.25)
(7.27)
(3.71)
(-0.66)
Auditor change
-0.045***
-0.020
-0.025
-0.127***
-0.002
-0.125***
(-3.02)
(-1.02)
(-0.99)
(-5.77)
(-0.05)
(-2.87)
Fixed effects
Firm
Firm
Firm
Firm
Observations (client years)
6,628
5,631
3,354
1,330
R-squared
0.98
0.90
0.97
0.92
Notes: The table presents results of the panel regression analysis for audit fees around the EU audit reform across stock market segments (i.e., EU-regulated and not
EU-regulated segments). Panel A (Panel B) reports results regarding the post-regulation effect on audit fees including industry-fixed effect (firm-fixed effects) across
both countries Germany and the UK (including both EU-regulated and exchange-regulated segments). In addition, both Panel A and B report results from a differencein-differences analysis (Main Market versus AIM, Prime and General Standard versus Open Market). All variables are defined in Table 2. Client-years represent clientauditor-year observations. All regressions are based on subsample with non-missing Captial IQ data (see Table 3, Panel C). The table reports t-statistics based on
heteroskedasticity robust standard errors that are clustered by client within the brackets below the coefficients. ***/**/* marks significance at the 1/5/10% level.
Independent Variables
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Figure 5: Audit Fees around the EU Audit Reform
(A) Mean of Audit Fees – UK versus Germany

(B) Median of Audit Fees – UK versus Germany

(C) Logarithm of Audit Fees – UK versus Germany

Notes: This figure shows the development of audit fees at the LSE in the UK and the FSE in Germany across stock market segments (i.e., EU-regulated
and not EU-regulated segments) for each year of the sample period (2011-2020). The Main Market (Prime and General Standard) sample comprises 6,628
(3,354) client years, the AIM (Open Market) sample comprises 5,631 (1,330) client years. Figure 5A shows the mean of audit fees across years, Figure 5B
shows the median of audit fees across time and Figure 5C shows the mean of the variable Ln(Audit fees) across time. Ln(Audit fees) is defined in Table 2.
Client-years represent client-auditor-year observations.

181

Appendix

Appendix 1: Number of Firms Switching between EU- and Exchange-regulated Segments
Table 9: Number of Firms Switching Segments
United Kingdom (LSE)
Germany (FSE)
EU-regulated
not EU-regulated
EU-regulated
not EU-regulated
(Main Market)
(AIM)
(Prime/General)
(Open Market)
2011
0
0
0
0
2012
0
0
0
0
Pre-reform
2013
0
6
0
0
2014
0
4
0
2
2015
2
3
4
6
2016
1
1
2
2
2017
2
0
1
1
Post-reform
2018
1
2
0
0
2019
1
2
4
1
2020
1
2
1
0
Clients
8
20
12
12
Total
Client years
28
24
Notes: The table presents the number of firms that switch from one segment to the other (EU-regulated to exchange
regulated segment, or vice versa) at some point during the sample period (2011-2020). The table shows segments that the
firms switch to. The pre-reform period includes financial years from 2011 to 2015, the post-reform period includes financial
years from 2016 to 2020.
Variable
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Appendix 2: Market Concentration around the EU Audit Reform – Not EU-regulated Segments
Table 10: Market Concentration in not EU-regulated Segments around the EU Audit Reform
Panel A: United Kingdom – AIM
Panel A1: Market Shares and HHI
Variable
Aggregate audit fees (in €)
Client years
Auditing firms
Market share: Largest 4
PwC
KPMG
Deloitte
EY
Grant Thornton
BDO
Nexia
Baker Tilly
HHI: Largest 4
HHI: All
Panel A2: Average Audit Fees per Client (in €)
Variable
Largest 4
PwC
KPMG
Deloitte
EY
Grant Thornton
BDO
Nexia
Baker Tilly

Market shares and HHI based on audit fees
Pre-reform
Post-reform
Change
238,497,857
360,412,417
51.12%
2,798
3,063
9.47%
54
49
-9.26%
59.91%
63.39%
3.48%
19.13%
21.30%
2.16%
16.18%
13.59%
-2.59%
11.10%
9.43%
-1.67%
7.87%
6.00%
-1.87%
12.60%
12.68%
0.08%
11.99%
15.82%
3.83%
2.82%
2.47%
-0.35%
0.18%
0.09%
-0.10%
931
1,049
119
12.76%
67
1,158
1,225
5.80%
Pre-reform
102,793
162,396
124,084
153,001
140,061
69,104
78,785
56,906
108,438

Market shares and HHI based on number of clients
Pre-reform
Post-reform
Change
238,497,857
360,412,417
51.12%
2,798
3,063
9.47%
54
49
-9.26%
49.68%
49.62%
-0.05%
10.04%
10.87%
0.83%
11.12%
9.37%
-1.75%
6.18%
4.73%
-1.45%
4.79%
3.26%
-1.52%
15.55%
13.03%
-2.52%
12.97%
16.36%
3.38%
4.22%
4.51%
0.29%
0.14%
0.16%
0.02%
634
643
9
1.39%
29
799
828
3.61%
Post-reform
150,296
230,490
170,647
234,302
216,276
114,548
113,806
64,470
61,450
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Change
46.21%
41.93%
37.53%
53.14%
54.42%
65.76%
44.45%
13.29%
-43.33%
Continued on next page
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Panel B: Germany – Open Market
Panel B1: Market Shares and HHI
Variable
Aggregate audit fees (in €)
Client years
Auditing firms
Market share: Largest 4
KPMG
PwC|
EY
Deloitte
BDO
Nexia
Grant Thornton
Baker Tilly
HHI: Largest 4
HHI: All
Panel B2: Average Audit Fees per Client (in €)
Variable
Largest 4
KPMG
PwC
EY
Deloitte
BDO
Nexia
Grant Thornton
Baker Tilly

Market shares and HHI based on audit fees
Pre-reform
Post-reform
Change
103,746,696
148,767,629
43.40%
2,798
3,063
9.47%
81
67
-17.28%
55.56%
67.44%
11.88%
13.64%
11.97%
-1.67%
27.34%
34.35%
7.01%
8.83%
6.05%
-2.79%
3.78%
12.69%
8.91%
4.79%
8.43%
3.64%
5.75%
2.57%
-3.18%
3.09%
3.09%
0.00%
3.33%
3.90%
0.57%
511
1,045
1,555
48.89%
497
1,141
1,638
43.59%
Pre-reform
58,957
50,163
192,875
26,193
27,409
39,061
30,008
47,434
30,007

Market shares and HHI based on number of clients
Pre-reform
Post-reform
Change
103,746,696
148,767,629
43.40%
2,798
3,063
9.47%
81
67
-17.28%
34.94%
32.25%
-2.69%
10.09%
7.51%
-2.57%
5.26%
6.77%
1.52%
12.50%
10.31%
-2.19%
5.11%
4.71%
-0.40%
4.55%
6.19%
1.64%
7.10%
6.63%
-0.47%
2.41%
2.65%
0.24%
4.12%
7.66%
3.54%
-69
336
267
-20.47%
-21
466
446
-4.41%
Post-reform
101,553
77,431
246,255
28,479
130,746
66,179
18,802
56,527
24,764
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Change
72.25%
54.36%
27.68%
8.73%
377.01%
69.42%
-37.34%
19.17%
-17.47%
Continued on next page
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Notes: The table presents descriptive statistics on the structure of the audit markets (with a focus on changes in market concentration) at the not EU-regulated segments
of the LSE in the UK (Panel A) and the FSE in Germany (Panel B) around the EU audit reform. The period before the EU reform (pre-reform) comprises financial years
from 2011-2015. The period after the EU reform (post-reform) comprises financial years from 2016-2020. The proxies for market concentration are market shares and
Herfindahl-Hirschman index (HHI). Details on calculation of both market share and HHI variants (i.e., based on audit fees and number of clients) are provided in Table 2.
Panel A1 (B1) shows the descriptive statistics on the structure of the audit markets at the LSE in the UK (FSE in Germany) for the period before and after the EU reform
as well as respective changes from one period to the other. The statistics presented include, first, aggregate statistics about audit fees (in Euro), number of clients and
individual auditing firms, second, market shares computed for the largest 4 auditors (market share: Largest 4) as well as for individual auditor firms, and third, HHIs
computed for the largest 4 auditors (HHI: Largest 4) and across all auditing firms in the market (HHI: All). Grey highlighted percentages indicate the highest percentages
of auditing firms. Panel A2 (B2) presents another component of the market concentration proxies, i.e., average audit fees at the auditor level (per client year), for the
LSE in the UK (FSE in Germany) for the period before and after the EU reform as well as respective changes from one period to the other. Average audit fees per client
year are computed for the largest 4 auditors and for individual auditing firms. Client years represent client-auditor-year observations.
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Appendix 3: Exemplary Tender Announcement

Example of a public tender announcement of Commerzbank AG (ISIN: DE000CBK1001)
with reference to the EU audit reform. The firm switched from PwC to EY.

Continued on next page
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Continued from previous page
Example of a public tender announcement of Deutsche Bank AG (ISIN: DE0005140008) without
reference to the EU audit reform. The firm switched from KPMG to EY.
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