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Abstract 

This paper aims at analysing market power, defined as market share and 

measured through the Herfindahl-Hirschmann Index (HHI), in the audit 

oligopoly in the European Union. More specifically, it is hypothesised that 

large audit companies differentiate themselves from competitors by 

offering specialised audit services to customer industries, allowing for 

differences in audit price and quality. On the other hand, it is suggested 

that specialisation might not be an effective differentiation tool in all 

industries, as privacy effects, especially in highly competitive industries, 

might impede client companies from choosing specialised auditors due to 

concerns of knowledge spill-over to industry rivals. Therefore, this paper 

assesses the relation between auditor specialisation and industry 

concentration in the European audit oligopoly through correlation and 

simple linear regression analysis, furthermore checking for the impact of 

other factors such as national economic development, industry risk, client 

risk and client size. The paper finds that, in fact, industry concentration 

does have a significant impact on auditor specialisation. Particularly 

concentrated industries inhibit higher specialisation patterns, whereas 

industries closer to perfectly competitive markets show less auditor 

specialisation, supporting the hypothesis for specialisation preferences in 

concentrated and for privacy concerns in competitive markets. In addition 

to that, industry risk, client risk and client size are also positively, yet less 

pronounced, associated with auditor specialisation. 

Keywords: Industry Specialisation, Industry Concentration, Big Four, 

Audit, Oligopoly, Competition, Market Power 
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Glossary and Definitions 

Big Four The four firms dominating today’s audit market, namely, 

KPMG PricewaterhouseCoopers (PwC), Ernst & Young 

(EY), and Deloitte Touche Tohmatsu (Deloitte), are known 

as the Big Four (Ascher, 2008). 

Ceteris 

paribus 

The “ceteris paribus” assumption means that all other 

variables, except for the analysed ones, are held equal 

(Mankiw et al., 2018). 

CR4 The four-firm concentration ratio (CR4) is calculated by 

adding the market shares of the four companies with the 

highest market shares (Naldi and Flamini, 2014). 

External 

audit 

"Periodic or specific purpose (ad hoc) audit conducted by 

external (independent) qualified accountant(s). Its 

objective is to determine, among other things, whether (1) 

the accounting records are accurate and complete, (2) 

prepared in accordance with the provisions of GAAP 

[accounting standards], and (3) the statements prepared 

from the accounts present fairly the organization's financial 

position, and the results of its financial operations" 

(WebFinance, 2020). 



VI 

GDP "Gross domestic product is an aggregate measure of 

production equal to the sum of the gross values added of 

all resident institutional units engaged in production (plus 

any taxes, and minus any subsidies, on products not 

included in the value of their outputs). The sum of the final 

uses of goods and services (all uses except intermediate 

consumption) measured in purchasers' prices, less the 

value of imports of goods and services, or the sum of 

primary incomes distributed by resident producer units" 

(OECD Statistics, 2020). 

GDP per 

capita 

GDP per capita reflects how much of the national 

economic output can be attributed to each citizen, giving 

information about the available resources for each person 

in the country (Acemoglu et al., 2019). 

Globalisation The term globalisation describes "the increasing 

integration of national markets that were previously much 

more segmented from one another" (Begg, 2011, p. 164). 

HHI HHI measures industry concentration by adding the 

squares of each of the N auditor’s market shares (si) in per 

cent (Norman and Chisholm, 2014). 

Industry 

Classification 

Benchmark 

(ICB) 

"Industry Classification Benchmark (ICB) is a globally 

utilized standard for the categorization and comparison of 

companies by industry and sector. It is the official sector 

classification used across FTSE Russell indexes for 

analysis, attribution and performance measurement" 

(FTSE Russell, 2020). 



VII 

Industry 

specialisation 

The extent to which audits in the respective industry are 

covered by one (or more) specific auditors, implying that 

industry specialisation is directly related to high auditor 

market shares (Cahan et al., 2006). 

Market 

capitalisation 

Market capitalisation denotes "the aggregate valuation of 

the company based on its current share price and the total 

number of outstanding stocks. It is calculated by 

multiplying the current market price of the company's 

share with the total outstanding shares of the company" 

(The Economic Times, 2020). 

Market 

power 

Typically, market power "refers to the ability of a firm (or 

group of firms) to raise and maintain price above the level 

that would prevail under competition" (OECD Statistics, 

2020), whereas this paper describes market power as 

market share covered by the respective companies. 

Oligopoly An oligopoly is characterised by few firms, a medium 

ability to affect prices and relatively big entry barriers 

(Begg, 2011). 
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1. Introduction 

Given political discussions about market power and the question of 

whether to regulate the audit industry, the topic of audit market 

concentration is highly relevant. Typically, market power "refers to the 

ability of a firm (or group of firms) to raise and maintain price above the 

level that would prevail under competition" (OECD Statistics, 2020). 

However, this paper uses a rather elementary definition and describes 

market power as market share covered by the respective company. 

1.1 Problem Background 

In line with the aforementioned definition, market power in the audit 

industry can be considered as very high, with the four biggest companies, 

Deloitte, PricewaterhouseCoopers, Ernst & Young and KPMG, covering 

98 per cent of the audits for companies listed in European large and mid-

cap indices as of 2017 (Dixon, 2018). Even though the full audit market 

consists of many more companies, the Big Four are virtually the only ones 

capable of auditing clients of such magnitude (Marrian and Pong, 2007). 

Smaller auditors are forced to focus on unlisted and smaller client firms 

(Velte and Stiglbauer, 2012). Amongst others, Cziffra et al. (2018), 

Dekeyser et al. (2016) and Simons and Zein (2007) classify the audit 

industry as an oligopoly due to the limited number of firms and the 

“barriers prevent[ing] the entry of new firms” (Parkin et al., 2014, p. 751). 

However, there is consensus amongst scholars that the audit market 

features a special market structure, de facto containing two separate 

markets (Marrian and Pong, 2007). On the one hand, mostly smaller 

auditors serve the lower tiers of the market, composed of smaller, unlisted 

and less internationalised clients, whereas on the other hand, the Big Four 
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supply nearly all large, listed and global customer firms (Ascher, 2008; 

Guo et al., 2017). Looking only at the last partial audit market, namely, the 

upper-tier market, competition amongst market participants does exist as 

the Big Four compete amongst themselves for clients in the capital market 

(Ascher, 2008; Marrian and Pong, 2007). This competitive nature of the 

upper market segment implies that each of the Big Four auditors attempts 

to gain market share on their rivals’ cost (Begg, 2011). 

1.2 Problem Development 

This observation raises the question on how the Big Four arrive at gaining 

market power in their market segment. In order to obtain a competitive 

advantage, a firm has to differentiate itself from other market participants. 

This can either be done through price discrimination or through product 

differentiation (Pindyck and Rubinfeld, 2018). In the audit industry, it is well 

analysed that prices do not differ significantly between the Big Four 

(Štager, 2018). However, the fact whether audit services differ amongst 

the Big Four is researched less extensively. It is hypothesised that 

auditors differentiate themselves from their rivals by providing specialised 

services for specific industries, thereby obtaining a competitive advantage 

due to their expertise and thus, high quality audits (Numan and Willekens, 

2009; Simons and Zein, 2007). On the other hand, some researchers also 

suggest that industry specialisation may not be an effective tool to 

differentiate services from other companies, the reason being privacy 

concerns of the clients. Since auditors get a broad insight into their 

customers’ businesses, fear of the auditor revealing insider information 

might impede clients from choosing auditors that also work for their 

industry rivals (Dey, 2013). 
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1.3 Problem Formulation 

Hence, clients’ auditor choice is characterised by the two following 

conflicting motivations. On the one hand, client companies aim at 

achieving the highest possible financial credibility towards externals 

through highly specialised audit services (Mazza et al., 2018; Mueller et 

al., 2015; Zerni, 2012), while they are on the other hand concerned with 

the negative effects of knowledge spill-over on their competitive market 

position (Dey, 2010; Dunn et al., 2008). Therefore, the purpose of this 

thesis is to identify factors driving clients’ auditor decision, determining 

market and company factors stimulating companies’ trade-off decisions for 

specialised or non-specialised audit services. 
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2. Previous Research 

In light of the research problem, the following paragraphs aim at identifying 

the respective research gap by conducting a literature review (Section 2.1 

to 2.2). This process leads to the specific purpose of the paper (Section 

2.3). 

2.1 Literature Research 

With the intention of getting an overview of previous research in the field of 

the European audit market and of identifying a research gap for the thesis, 

a literature research was conducted. For that, established research 

platforms such as Social Science Research Network (SSRN), 

ScienceDirect Elsevier, Wiley Online Library, SAGE Publications, Springer 

Science+Business Media, EBSCO Business Source Complete, Emerald 

Insight and Google Scholar were used, applying keywords such as “audit”, 

“audit market”, “audit oligopoly” and “Big Four”, in combination with 

“market power”, “competition”, “market structure”, “auditor choice” and 

“Europe”. The regarded time for the research was 2002 to 2020 due to 

reasons of homogeneity of the audit market. As explained in the further 

course of this paper (cf. Section 4.1), the Big Four, and thus today’s audit 

market structure, only exist since 2002, when the last big competitor, 

namely Arthur Anderson, collapsed and left the audit market (Ballas and 

Fafaliou, 2008; Barton, 2005; Cziffra et al., 2018). 

The first, elementary research yielded the necessary insights into the audit 

industry and revealed the research gap of client industry concentration, as 

previous literature does not establish conclusive evidence in this field. 

Several papers are found to state that clients choose auditors that are 

captivating due to their industry expertise, implying a tendency of industry 
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specialisation amongst auditors (Numan and Willekens, 2009; Simons and 

Zein, 2007). Yet, Dey (2013) and others claim that privacy effects impel 

customers to opt for auditors other than those working with competitive 

firms in the industry, indicating a preference for non-specialised auditors. 

Therefore, it was decided to investigate this research gap of auditor’s 

client industry specialisation further. Hence, more literature was 

researched on the same platforms and for the same time frame, now using 

more specific keywords such as “industry specialisation”, “industry 

concentration”, “industry expertise”, “industry knowledge”, “industry 

differentiation” and “client structure”. 

The second research generated a selection of literature dealing more 

profoundly with the desired topic. Relevant papers were identified based 

upon the extent to which they related to the Big Four companies’ degree of 

specialisation in different client industries as well as on their geographical 

reference to the European Union. 

In addition to that, literature on the methodology was searched with the 

keywords “industry concentration” and “industry specialisation”, combined 

with “index” or “measure”. The time frame for that research was not 

restricted. The completeness of considered papers (listed and 

summarised in Appendix A – Literature Classification) was screened for 

possible factors influencing auditors’ industry specialisation. The most 

important and most relevant variables found in the literature were then 

selected as variables for the statistical analyses (see Section 3). 

For theoretical reference on market structure and market power, economic 

course books such as Begg (2011) or Parkin et al. (2014) were consulted. 

Dictionaries such as the OECD Glossary of Statistical Terms (OECD 

Statistics, 2020) Encyclopedia of Finance (Lee and Lee, 2013), and the 

BusinessDictionary from WebFinance (2020), as well as theoretical 
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explanations available from The Economic Times (2020) and the 

Corporate Finance Institute (2020) were used for clarification. 

2.2 Literature Review 

The literature research showed that various studies, which are mostly 

focused on the U.S. or Canadian setting, deal with the audit industry, 

covering questions such as the competitive structure of the audit market1, 

specifically audit price and quality2 or audit market regulation3, as well as 

the evolution of the audit market4 (cf. Appendix A – Literature 

Classification). Some papers cover industry specialisation by auditors5, but 

they yield contradictory results (cf. Appendix B – Literature on Industry 

Specialisation). On the one hand, Ettredge et al. (2009), Numan and 

Willekens (2009), Cabán-García and Cammack (2011), Carrera et al. 

(2003) and Dunn and Mayhew (2004) claim that client companies tend to 

opt for specialist auditors in their industry. It is suggested that specialised 

audit is a sign of audit quality and a sign of honesty and trustworthiness 

towards investors6, supporting product differentiation. On the other hand, 

                                            
1 See Ahn (2018); Aobdia et al. (2015); Ascher (2008); Ballas and Fafaliou (2008); Ciconte et al. 

(2014); Cziffra et al. (2018); Dekeyser et al. (2016); Francis et al. (2013); Ghosh and Lustgarten 
(2006); Guha ; Guo et al. (2017); Hamilton et al. (2008); Kitto (2019); Marrian and Pong (2007); 

Numan and Willekens (2009); Simons and Zein (2007); Velte and Stiglbauer (2012); White 
(2018); Dunn et al. (2008); Toscano Moctezuma and García Benau (2017). 

2 See Ahn (2018); Ascher (2008); Bae and Lee (2013); Bandyopadhyay and Kao (2004); 
Chotruangprasert (2006); Cziffra et al. (2018); Dey (2013); Ghosh and Lustgarten (2006); 

Hoang (2013); Ireland and Lennox (2002); Öhman et al. (2012); Saxby et al. (2011); Schrank 
(2018); Sirois et al. (2016); Velte and Azibi (2015); Velte and Stiglbauer (2012); White (2018); 

Cahan et al. (2015); Carrera et al. (2003); Dunn and Mayhew (2004); Dutillieux and Willekens 

(2009); Fuentes and Sierra (2015); Karjalainen (2011); Zerni (2012). 
3 See Ascher (2008); Ascher and Foer (2010); El Ghoul et al. (2007); Guo et al. (2017); Hess et al. 

(2014); Schrank (2018). 
4 See Ballas and Fafaliou (2008); Barton (2005); Hamilton et al. (2008); Mueller et al. (2015); Shore 

and Wright (2018); Dunn et al. (2008). 
5 See Dey (2013); Ettredge et al. (2009); Guedhami et al. (2014); Numan and Willekens (2009); 

Cabán-García and Cammack (2011); Cahan et al. (2006); Carrera et al. (2003); Dunn et al. 

(2008); Dunn and Mayhew (2004); Dutillieux and Willekens (2009); Fuentes and Sierra (2015); 
Krishnan (2005); Mazza et al. (2018); Dey (2010); Eichenseher and Danos (1981). 

6 See Guedhami et al. (2014); Numan and Willekens (2009); Dunn and Mayhew (2004). 
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Dey (2013) and Dunn et al. (2008) also find that clients may be concerned 

about privacy, indicating that customers prefer auditors that are non-

specialists out of fear of sensitive knowledge transfer to rival companies in 

the industry. The preference for specialists or non-specialists furthermore 

depends on various factors, such as the client firm’s position on the 

market7, client industry structure8, and the client’s business location9. As 

most of these results are not tested for the EU setting, but rather for the 

U.S10, individual EU-country audit markets11 or in a large, international 

setting12, and all of the studies are based on data from before 2010, most 

even from before and during the demise of Arthur Andersen in 200213, the 

topic needs further research. Therefore, this paper aims at closing the 

respective research gap of analysing the industry client structure of 

auditors with regard to industry specialisation patterns of the Big Four. 

2.3 Purpose 

Given the identified research gap, the purpose of this paper is to analyse 

whether the Big Four audit providers show patterns of product 

differentiation via industry specialisation in the core industries of listed 

companies on the European capital market. This is supposed to clarify the 

conflict between client preferences for privacy or specialisation in the 

different industries. In addition to that, factors interfering with auditors’ 

client industry structure are identified and tested. 

                                            
7 See Ettredge et al. (2009); Guedhami et al. (2014); Carrera et al. (2003); Dunn et al. (2008). 
8 See Cabán-García and Cammack (2011); Cahan et al. (2006); Carrera et al. (2003); Dey (2010). 
9 See Ettredge et al. (2009); Cabán-García and Cammack (2011); Carrera et al. (2003). 
10 See Cabán-García and Cammack (2011); Numan and Willekens (2009). 
11 See Carrera et al. (2003); Dutillieux and Willekens (2009). 
12 See Ettredge et al. (2009); Guedhami et al. (2014). 
13 See Dey (2013); Ettredge et al. (2009); Guedhami et al. (2014); Cabán-García and Cammack 

(2011); Cahan et al. (2006); Carrera et al. (2003); Dunn et al. (2008); Dunn and Mayhew (2004); 

Dey (2010). 
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2.4 Further Disposition of the Paper 

In the further course of this study, the two contrasting scenarios of privacy 

concerns and the demand for differentiation are examined more closely, 

identifying factors impacting client preferences and relating them to the 

selection process for auditors. On these grounds, the remainder of this 

paper is organised as follows: The hypotheses are developed in Section 3, 

followed by an introduction into the theoretical framework in Section 4. The 

methodology used to explore the hypotheses is described in Section 5. 

Then, Section 6 states the empirical results, whereupon the results are 

explained and interpreted in Section 7. Section 8 concludes. 
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3. Development of the Hypotheses 

Based on findings from previous literature, this part develops the 

hypotheses tested in the further course of the study with own empirical 

methods. 

3.1 Differentiation and Privacy Hypotheses 

In accordance with the assumption that auditor choice is either determined 

by customer needs for industry expertise or by privacy effects (Dey, 2010), 

it can be reasoned that auditor concentration in supersectors has to be 

impacted by industry-specific factors. In particular, the level of competition 

in the respective supersector is supposed to play an important role in the 

client’s selection of auditor, as suggested by Cabán-García and Cammack 

(2011), Dey (2010), Dunn et al. (2008), Eichenseher and Danos (1981), 

Ettredge et al. (2009) and Simons and Zein (2007). 

Inspecting the relationship between auditor concentration and industry 

concentration, two possible outcomes can be determined. If the 

differentiation hypothesis holds true, client companies would employ the 

best auditor, i.e. the industry specialist, in order to obtain a competitive 

advantage over their rivals through high-quality financial reporting (Mazza 

et al., 2018; Mueller et al., 2015; Zerni, 2012). As higher industry 

concentration levels are associated with lower competitiveness (Pavic et 

al., 2016), specialisation behaviour would yield higher auditor 

concentration ratios in more competitive industries, resulting in a negative 

relationship between auditor specialisation and industry concentration. If, 

on the other hand, the privacy hypothesis holds true, client companies 

would be reluctant to employ industry specialists out of concern for 

knowledge spill-over to competitors (Dey, 2010; Dunn et al., 2008). In that 
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case, highly competitive supersectors, i.e. supersectors with low industry 

concentration, would exhibit lower levels of auditor specialisation, whereas 

supersectors with less competitive pressure would apply specialised audit, 

generating a positive association between industry concentration and 

auditor specialisation. For that reason, the two contradicting hypotheses 

can be formulated as follows: 

Differentiation Hypothesis: 

Industries with lower levels of industry concentration tend to exhibit higher 

industry specialisation of auditors. 

Privacy Hypothesis: 

Industries with higher levels of industry concentration tend to exhibit higher 

industry specialisation of auditors. 

3.2 Structural Hypotheses 

Apart from the degree of competition in the regarded industry, auditor 

concentration can also be related to other factors, for example, variables 

impacting auditors’ market share or clients’ choice of auditor. In total, this 

paper identifies four categories of variables that might exhibit a relation 

with auditor specialisation. 

First, the wealth of the nation a company is located in directly impacts the 

company’s status (Ettredge et al., 2009). The variable used to measure 

this factor is GDP per capita, as it reflects how much of the national 

economic output can be attributed to each citizen, giving information about 

the available resources for each individual in the country (Acemoglu et al., 

2019). It is assumed in this paper that firms in countries with good 

standards of living also possess more resources to employ the best 

auditor available, which is believed to lead to higher industry concentration 
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the higher average GDP per capita in the supersector is (Ettredge et al., 

2009; Ireland and Lennox, 2002). Therefore, the first hypothesis is 

formulated as follows: 

H 1: Industries with higher GDP per capita tend to exhibit higher industry 

specialisation of auditors. 

A second factor influencing the concentration index is industry risk (Aobdia 

et al., 2015; Ascher, 2008; White, 2018; Dunn et al., 2008). As the firms in 

the sample are all listed companies, the volatility of the industry sector’s 

stocks on the capital market can be used as a proxy to assess the risk 

incumbent in the supersector. For industries with lower free float market 

capitalisation, it holds that there are less buyers and sellers trading the 

stocks on the market, implying that small amounts of trading already 

impact stock prices to a large extent (Mirchandani, 2017). Hence, in order 

to decrease industry risk, companies have to incentivise investors to 

participate in trading their stock. As investors are more likely to buy stocks 

of companies they can trust, capital market actors have to increase this 

trust. This can be done by relying on the best auditors, indicating credibility 

of the company’s financial statements and thereby boosting the 

performance of their stocks on the capital market (Barton, 2005). For that 

reason, the second hypothesis states the following: 

H 2: Industries with higher industry risk tend to exhibit higher industry 

specialisation of auditors. 

H 2a: Industries with lower free float market capitalisation tend to 

exhibit higher industry specialisation of auditors. 

Still, not only the risk incumbent in the industry, but also the risk attributed 

to the clients themselves may be an important determinant of auditor 

specialisation (Ciconte et al., 2014; Ireland and Lennox, 2002), 
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necessitating the employment of client risk indicators as a third category of 

test variables. Cahan et al. (2015) and Karjalainen (2011) propose net 

debt as one possible way of measuring the auditee’s risk. Net debt is 

calculated by subtracting the client’s cash and cash equivalents from its 

total liabilities. It is thus a measure of liquidity as it shows the firm’s 

capability of paying all its debts in the case where they were due right now 

(Corporate Finance Institute, 2020). It follows that the higher net debt, the 

higher the client company’s business risk and the higher the pressure to 

prove credibility and trustworthiness to its investors (Barton, 2005; 

Guedhami et al., 2014). In accordance with this thought of debt reflecting 

business risk, Barton (2005), Ettredge et al. (2009), and others apply 

financial leverage as another measure to estimate the "likelihood of the 

borrowing entity facing difficulties in meeting its debt obligations" 

(Corporate Finance Institute, 2020), displaying the capital structure risk of 

the respective firm. In the case of this paper, financial leverage is 

calculated as the ratio of total debt to total equity (Corporate Finance 

Institute, 2020). In line with previous arguing, a higher debt-to-equity ratio 

increases client risk, calling for more specialised audits (Barton, 2005; 

Guedhami et al., 2014). As a final measure of client risk, literature 

introduces the quick ratio (Cahan et al., 2015), defined as the ratio of a 

company’s current assets less its inventories to its current liabilities. This 

indicator shows the extent to which the firm will be able to pay its short-

term debt with its most liquid assets, which are accessible on short notice 

(Corporate Finance Institute, 2020). Here, because the ratio gives 

information on how much of the existing short-term debt can be covered 

by quickly accessible assets, a low value of the variable reflects high 

business risk. Therefore, the hypotheses regarding client risk are 

formulated as follows: 
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H 3: Industries with higher risk attached to the incumbent companies 

tend to inhibit higher industry specialisation of auditors. 

H 3a: Industries with higher net debt of the incumbent companies 

tend to inhibit higher industry specialisation of auditors. 

H 3b: Industries with higher financial leverage of the incumbent 

companies tend to inhibit higher industry specialisation of 

auditors. 

H 3c: Industries with a lower quick ratio of the incumbent 

companies tend to inhibit higher industry specialisation of 

auditors. 

Lastly, Barton (2005), Chotruangprasert (2006) and others suggest that 

client company size impacts auditor specialisation in industry sectors. The 

literature suggests different measurements for the size factor. Amongst 

the most important ones, one can find the client company’s total assets 

(Cabán-García and Cammack, 2011; Cahan et al., 2015), the client 

company’s total revenue or turnover (Cabán-García and Cammack, 2011; 

Eichenseher and Danos, 1981), and the client company’s total annual 

income or loss (Bandyopadhyay and Kao, 2004; Barton, 2005; Cahan et 

al., 2015; Chotruangprasert, 2006; Ciconte et al., 2014; Dunn et al., 2008). 

For all three measures, it holds that the higher the value, the bigger the 

company. In addition to that, a client’s revenue informs investors on how 

much income is generated in its core business, showing the turnover the 

company achieves (WebFinance, 2020), while the company’s total annual 

income reflects its profitability in terms of relating all generated profits to all 

expenses (WebFinance, 2020). In line with the previous assumption that 

companies with more resources, i.e. bigger companies, opt for more 

specialised auditors (Ireland and Lennox, 2002), it is hypothesised that: 
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H 4: Industries with bigger companies tend to inhibit higher industry 

specialisation of auditors. 

H 4a: Industries with more total assets of the incumbent companies 

tend to inhibit higher industry specialisation of auditors. 

H 4b: Industries with higher revenues of the incumbent companies 

tend to inhibit higher industry specialisation of auditors. 

H 4c: Industries with higher total income of the incumbent 

companies tend to inhibit higher industry specialisation of 

auditors. 
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4. Theoretical Framework 

The following paragraphs explain the core concepts and theories 

regarding the establishment of the Big Four (Section 4.1) and the 

development of the oligopolistic structure in the audit industry (Section 

4.2). 

4.1 Background 

In order to protect investors and creditors, companies on the capital 

market have to report their annual financial position. This is supposed to 

enable investors to assess the company’s capability of generating profits 

and thus to come to investment decisions (Pellens et al., 2017). Although 

financial reporting is generally based on objectivity criteria (Pellens et al., 

2017), managers do have a tendency of overstating the company’s 

performance in order to attract investors (Barton, 2005). Therefore, 

external and independent audit serves the purpose of preventing such 

overstatements, ensuring representativeness and credibility of the client’s 

annual reports and protecting investors and creditors, incorporating the 

role of a gatekeeper to the capital market (Velte and Azibi, 2015; Hess et 

al., 2014; Mueller et al., 2015). Because of that, auditors’ expertise and 

reputation are driving factors for the selection of the appropriate auditor 

(Ascher, 2008). When companies and investors lose trust in their assigned 

gatekeeper, audit companies are quickly faced with reputation loss and 

decreasing market share. Furthermore, due to the high responsibility of 

auditors for their client’s misstatements, they are vulnerable to lawsuits 

filed against them (Ascher and Foer, 2010). 

This risk incumbent in the audit business already drove several audit firms 

out of the market. Combined with the pressure of acquiring expertise and 
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a prominent market position, leading to mergers between providers, 

generated today’s audit market (Shore and Wright, 2018; Cziffra et al., 

2018). 

 

Figure 1: The Development of the Audit Market. Source: following Velte and Stiglbauer, 

2012, p. 147 

As illustrated in Figure 1, today’s audit market is dominated by four firms, 

KPMG PricewaterhouseCoopers (PwC), Ernst & Young (EY), and Deloitte 

Touche Tohmatsu (Deloitte), also known as the Big Four (Ascher, 2008). 

The fact that those four companies are essentially the only auditors 

capable of providing services to large international companies listed in the 

capital market makes the audit industry a special oligopolistic market 

(Ascher, 2008; Ahn, 2018). Despite the dominant position of the Big Four, 

competition amongst them still exists. They compete for clients in the 

upper tier of the audit market, applying strategies to grow and capture 

larger shares of the market by differentiating themselves from rivals 

(Marrian and Pong, 2007). 
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4.2 The Audit Oligopoly 

Distinguishing markets for goods and services by evaluating their level of 

competition (Parkin et al., 2014), they can be divided into four main market 

forms: In perfectly competitive markets, there are many firms that cannot 

affect prices individually and that are not faced with any barriers to entry. 

The other market segment contains imperfectly competitive markets, 

namely, monopolistic competition, oligopoly and monopoly (Begg, 2011; 

Ballas and Fafaliou, 2008). Using the above mentioned criteria to assess 

competition, an oligopoly is characterised by few firms, a medium ability to 

affect prices and relatively big entry barriers (Begg, 2011). 

The aforementioned principles to evaluate the competitive structure in a 

certain market can also be applied to the audit industry. It is important to 

note that, according to previous literature, the audit market can be divided 

into two separate markets: the market for listed, public companies with the 

Big Four as the only suppliers, competing amongst each other (Marrian 

and Pong, 2007; Simons and Zein, 2007), and the market for smaller 

companies with various suppliers, including the Big Four, but also many 

other audit firms (Ascher, 2008; Marrian and Pong, 2007; Hamilton et al., 

2008). This paper deals with the former market segment and thus applies 

the theoretical framework to the upper-tier market of listed client 

companies in Europe. 

4.2.1 Number of Firms 

As the upper audit client segment, consisting of large, mostly 

internationalised and listed corporations, is dominated by only a few 

auditors, namely, the Big Four, the oligopolistic market structure is 

apparent (Velte and Stiglbauer, 2012; Ghosh and Lustgarten, 2006). The 

development of this oligopoly was only possible due to a series of mergers 
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and acquisitions, allowing existing auditors to grow and capture larger 

parts of the international audit market (Cziffra et al., 2018). Due to their 

significant market power and their resultant access to resources (White, 

2018), the leading auditors are able to impact market conditions (Dekeyser 

et al., 2016), pushing smaller suppliers out of the listed company market 

(Velte and Azibi, 2015). The only firms other than Big Four large enough to 

capture insignificant parts of the upper tier market are Grant Thornton, 

BDO, Crowe Hoewath, and BKD (Bae and Lee, 2013). Yet, they do not 

impose a serious competitive threat to the four market leaders and are 

thus disregarded for the analysis (Ascher, 2008). 

4.2.2 Entry Barriers 

In order for a steady-state oligopoly with a constant small number of 

dominant firms to develop, new market entrants have to be faced with 

barriers of entry (Begg, 2011). In fact, the audit market, especially the 

large public corporation segment, does impose such barriers to smaller 

companies (Velte and Stiglbauer, 2012; Cziffra et al., 2018), amongst 

which are the "lack of adequate staff, technical expertise, access to capital 

and global reach" (Ascher, 2008, p. 19). In addition to that, high business 

risk, caused by the auditor’s liability for reporting errors and 

misstatements, can only be defeated through auditor size and effective 

insurance mechanisms, enabling firms to withstand expensive lawsuits 

(Hess et al., 2014). Hence, the size and resources of the Big Four 

constitute unique features which allow them to keep their market position 

in the long term (Ascher, 2008; Carrera et al., 2003). 
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4.2.3 Product Differentiation and Ability to Affect Price 

Lastly, it remains to analyse how active firms differentiate their services 

from their competitors (Begg, 2011). In the audit market, this can be done 

through audit quality (Dekeyser et al., 2016), which can in turn be 

achieved through specialisation of auditors, particularly in specific industry 

fields (Ciconte et al., 2014; Ettredge et al., 2009). Toscano Moctezuma 

and García Benau (2017) call this development of a heterogeneous audit 

market due to specialisation patterns of auditors the “audit service 

differentiation hypothesis”. 

In line with this hypothesis, industry differentiation not only affects auditors 

directly through "benefits from economies of scope and economies of 

scale" (Simons and Zein, 2007, p. 7). It also impacts client’s demand 

(Cahan et al., 2006), allowing auditors to capture larger parts of the market 

(Dunn et al., 2008), and moreover increases customer’s willingness to pay 

higher fees (Karjalainen, 2011). Dunn and Mayhew (2004) explain that 

industry specialisation satisfies client needs by directly impacting the client 

company’s reporting, as industry expertise allows for more accuracy and 

for a higher chance of detecting misstatements and incomplete 

compositions, expanding credibility and trustworthiness of the client’s 

financial statements (Mazza et al., 2018; Zerni, 2012; Mueller et al., 2015). 

Only if the audit firm succeeds in convincing its clients from those benefits, 

and thus arrives at positioning itself at the top of the industry market 

(Saxby et al., 2011), will it be able to charge higher fees than their 

competitors, because clients will only be inclined to pay higher prices if 

they receive the best service available (Numan and Willekens, 2009; Guo 

et al., 2017). 

Despite the evident advantages of industry specialisation, this 

differentiation strategy also brings about problems. Some clients might be 
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concerned about privacy rather than specialised audits, implying that there 

exists a trade-off between privacy and industry expertise (Dey, 2010; 

Dunn et al., 2008). Especially clients in highly competitive or knowledge 

intensive industries might therefore rather opt for auditors other than 

industry leaders in order to prevent a leakage of sensitive proprietary 

information to rivals that are customers of the same auditor (Dey, 2013). 

Hence, these conflicting considerations with regard to auditor choice result 

in diverging auditor concentration structures in different industries (Dunn 

and Mayhew, 2004). 

In summary, the market structure of the audit oligopoly thus offers two 

possible scenarios for auditors’ differentiation strategies: In the first 

scenario, which can be referred to as the differentiation hypothesis, client 

companies favour audit expertise in their business field, and therefore 

choose industry specialists (Toscano Moctezuma and García Benau, 

2017). The second scenario describes the case where client companies 

are concerned about knowledge transfer to industry rivals and thus prefer 

auditors that are not engaged with their competitors (Ettredge et al., 2009). 

This second scenario is called the privacy hypothesis (cf. Section 3.1). 
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5. Methodology 

In this part, the methodology used to explore the introduced purpose and 

test the developed hypotheses is elaborated, including a description of the 

collection and composition of the data sample (Section 5.1), the 

measurement of variables (Section 5.2), and the statistical models used to 

answer the hypotheses (Section 5.3). The section concludes with a 

discussion about possible shortcomings that have to be kept in mind when 

reading and assessing the empirical study (Section 5.4). 

5.1 Data Collection 

In order to explore the above-mentioned hypotheses (cf. Section 3), data 

on industry sectors, auditors, and several control variables for a specific 

set of firms was collected. 

Due to the focus of the paper on the upper tier market segment of the 

audit oligopoly, composed by the Big Four audit firms, the data was 

collected from client companies of these auditors. As explained in the 

background (cf. Section 4.1), only the Big Four auditors possess the 

necessary expertise and resources to serve the upper tier of customers in 

the market, which consists of large, listed companies (Ascher, 2008; Zerni, 

2012). Hence, for the purpose of this paper, the selected companies were 

restricted to listed firms. This also brings about the advantage that the 

information can be deduced from a homogeneous sample with regard to 

audit suppliers. Due to the similarity of the Big Four auditors in terms of 

size and reputation, results obtained from the analysis clearly reflect 

customers’ auditor choices with regard to industry expertise and privacy 

considerations, instead of concerns about differences in auditor reputation 

or brand name (Krishnan, 2005). 
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The chosen sample of client companies was collected from firms listed in 

the STOXX Europe 600 index for the following reasons. First, the selected 

enterprises are large enough to be forced to use big audit firms such as 

the Big Four, as these are virtually the only companies capable of auditing 

clients of that size and complexity (Ascher, 2008; Zerni, 2012). Second, 

the listed companies are also large enough to be eligible to publishing and 

auditing their balance sheets (Pellens et al., 2017), meaning that data is 

easily accessible. Third, the clients are part of the core industries in 

Europe, reflecting a representative sample of industry sectors (FTSE 

Russell, 2020). 

However, not all of the STOXX Europe 600 companies were taken into 

account for the analysis. The sample was restricted to companies listed in 

EU member states, i.e. excluding companies from Switzerland, Norway 

and the United Kingdom. The restriction to EU-only companies contributes 

to reliability and accuracy of the study since the considered market is more 

homogeneous, especially concerning company and industry law as well as 

market regulations (Velte and Stiglbauer, 2012). Furthermore, El Ghoul et 

al. (2007) discover that UK firms behave differently from members of the 

Western EU with regard to auditor choice, making samples including UK 

clients prone to errors. Therefore, a restriction to companies in the EU was 

the best solution to achieve a representative dataset. In addition to that, 

French firms were excluded from the sample as well, the reason being 

special audit laws in the country. The regulation of dual auditing in France, 

obligating each company to appoint two external auditors, whereas all 

other European countries stipulate only one independent auditor, would 

distort the result with regard to market share of auditors in the respective 

industries (Velte and Azibi, 2015). Thus, entries from French companies 

were also deleted to ensure accuracy and reliability of the results. 
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Furthermore, data accessibility reasons as well as the complexity and the 

specific audit laws and requirements of the banking and insurance sector 

(Ettredge et al., 2009; Velte and Azibi, 2015) led to the decision to include 

neither of those industries in the analysis. Some companies of the sample 

also had to be excluded due to other reasons. Three companies 

voluntarily appointed two auditors, two companies relied on other than Big 

Four auditors, for six companies, complete balance sheet information from 

2018 was not available, and one company was listed twice in the file. 

These twelve companies were hence deleted from the dataset as well, 

yielding a final sample of 243 companies, active in 17 supersectors (FTSE 

Russell, 2020). 

5.2 Data Measurement 

The company sample was then, as explained in the following paragraphs, 

expanded with further company and industry specific variables for the 

analyses. 

5.2.1 Industry Specialisation Data 

With regard to the purpose, an indicator for industry specialisation of audit 

companies was needed in a first step. Following the approach of Cahan et 

al. (2006), which is also discussed by Dutillieux and Willekens (2009), 

auditor concentration in a certain industry is used as a proxy for industry 

specialisation. Hence, this paper defines industry specialisation as the 

extent to which audits in the respective industry are covered by one (or 

more) specific auditor(s), implying that industry specialisation is directly 

related to high auditor market shares. Thereby, the defined measure for 

industry specialisation also contains information about the level of 

competition in the respective market segment (Naldi and Flamini, 2014). 
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As the basic structure of the audit market, i.e. the concentration of 

auditors, does not change significantly over time in the regarded upper-tier 

market segment, where the Big Four are market leaders and auditor 

switches are rare (Ghosh and Lustgarten, 2006; Ascher, 2008), a static 

industry concentration measure is the appropriate choice for this analysis. 

There are various ways to calculate industry concentration (Dutillieux and 

Willekens, 2009), amongst which the four-firm concentration ratio (CR4) 

and the Herfindahl-Hirschmann Index (HHI) are the most popular ones, as 

explored, amongst others, by Anbarci and Katzman (2015), Cabán-García 

and Cammack (2011), Pavic et al. (2016). 

The CR4 is calculated by adding the market shares (si) of the four auditors 

with the highest market shares (Naldi and Flamini, 2014): 

CR4 =  � s�
	

�
�
 

On the other hand, the HHI measures industry concentration by adding the 

squares of each of the N auditor’s market shares (si) in per cent (Norman 

and Chisholm, 2014): 

HHI =  � s��
�

�
�
 

The HHI yields a positive result in the interval 0 < HHI ≤ 10,000, with the 

minimum value representing a market with perfect competition, and the 

maximum value representing the case of a perfect monopoly, where one 

firm is in possession of 100 per cent of the market share (Naldi and 

Flamini, 2014). The following classification of competition levels, based on 

the 2010 Horizontal Merger Guidelines, are proposed by Norman and 

Chisholm (2014) and Pavic et al. (2016). 
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Table 1: Classification of Competition Levels by HHI. Reference: Pavic et al. (2016), p. 7 

HHI 
Level of 
Concentration 

Type of Market Market Power 

< 1,500 
Non-concentrated 
market 

Efficient competition, part of 
monopolistic competition 

Low, if any 

1,500 – 2,500 
Moderately 
concentrated market 

Part of monopolistic 
competition, loose oligopoly 

Moderate 

> 2,500 
Highly concentrated 
market 

Tight oligopoly, dominant firm High 

Because HHI takes into consideration all companies in the market, it is 

said to be more precise than the CR4 (Pavic et al., 2016). However, 

comparing the two indices for this sample of Big Four auditors, where the 

number of firms active in the industry is equal to four, the HHI only differs 

from the CR4 with regard to its use of squared market shares. Because of 

that, the HHI is sensitive to both the number of auditors active in the 

regarded industry and to their market share in this sector, meaning that it 

yields extraordinarily high values in the case of higher market shares by 

the auditors (Cabán-García and Cammack, 2011; Eichenseher and 

Danos, 1981; Naldi and Flamini, 2014; Pavic et al., 2016). This specific 

feature of the HHI is one of its biggest advantages in comparison with the 

CR4 since it indicates auditor concentration more clearly (Grossack, 

1965). 

Due to this superiority of the HHI and its use by numerous authors, such 

as Bandyopadhyay and Kao (2004), Cabán-García and Cammack (2011), 

Grossack (1965) and Pavic et al. (2016), this paper also employs HHI as a 

measure for industry concentration. 

For that, the industry sector for each of the companies in the file is added 

to the dataset, using the internationally recognised Industry Classification 



36 

Benchmark (ICB), introduced by FTSE Russell (2020) and used in the 

STOXX Europe 600 index. Using that benchmark, the companies in the 

dataset are divided into 17 so-called supersectors, representing the 

analysed industries of the paper (see Appendix C – Industry Sectors). In 

addition to that, the name of each firm’s auditor is deduced from the 

companies’ annual reports from the year 2018, obtained through company 

websites. This data makes it possible to calculate each auditor’s market 

share in the 17 industry sectors as a fraction of the number of audits by 

the respective auditor to the number of firms audited. From that, the 

squared market shares can be added, producing the auditor-HHI for each 

supersector. 

5.2.2 Industry Concentration Data 

In order to test the first set of hypotheses (cf. Section 3.1), data on 

industry concentration levels is needed. 

The level of competition in the client industry is also measured by applying 

the HHI concentration measure. For that, the market share of each client 

company is calculated as a fraction of the individual firm’s turnover to the 

cumulated turnover achieved in the supersector. Then, market shares are 

squared and added, yielding the industry-HHI for each of the 17 

supersectors. The values of this variable can be interpreted according to 

the 2010 Horizontal Merger Guidelines (cf. Table 1). In industries 

exhibiting high concentration levels, competition is less pronounced, 

whereas industries with low concentration levels are closer to perfect 

competition, and thus incur more rivalry amongst industry member 

companies. Consequently, the higher HHI, the lower competition, and vice 

versa (Pavic et al., 2016). 
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5.2.3 Structural Data 

Data on company and industry structure is needed to test the relationships 

proposed in the structural hypotheses (cf. Section 3.2). 

Data on the wealth of the nation a company is located in is assessed 

through GDP per capita. The data on that variable was collected for the 

year of 2018 for each country via Eurostat (2020). 

The second factor, namely industry risk, was assessed through the 

volatility of the industry sector’s stocks on the capital market and thus 

through each supersector’s free float market capitalisation. The data on 

that was obtained on the website of Stoxx (2020). 

For the variables related to the client companies’ risk and size, balance 

sheet data was used. The calculations are based on 2018 annual 

consolidated financial statements, accessed through the Amadeus 

database from Bureau van Dijk (2020). Data missing on the platform was 

added from the original 2018 annual reports, obtained from company 

websites. When necessary, data in foreign currencies was converted in 

euro values with the exchange rate at the corresponding balance sheet 

date 2018, derived from exchange-rates.org (2020). Detailed information 

about all the variables used, their calculations, and the consulted sources 

are listed in Appendix D – Variables. 

5.3 Data Analysis 

In order to be able to reject or confirm the above stated hypotheses, 

several statistical analyses are conducted using auditor-HHI as a 

dependent variable. 
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5.3.1 Concentration Analysis 

In a first step, auditor-HHI values of the supersectors are compared in 

order to be able to identify the industries with the highest and lowest 

auditor concentration. Then, these results are put into relation with 

industry-HHI so patterns in the data can be detected. 

5.3.2 Correlation Analysis 

Next, auditor-HHI and industry-HHI are correlated to verify the observed 

industry patterns. Furthermore, other test variables are included in the 

correlation table so that one may recognise relationships between auditor-

HHI and other variables and explain client companies’ selection behaviour 

for audit providers. These further variables include, as developed in 

Section 3.2, GDP per capita, the supersector’s free float market 

capitalisation, client net debt, client financial leverage, client quick ratio, 

client total assets, client total revenue, and client total income for the 

financial year 2018. 

The correlation analysis is conducted by first calculating auditor-HHI for 

each industry sector, as described above (cf. Section 5.2.1), and then 

calculating the correlation coefficients for each of the other variables using 

the programme SPSS. Checking for the direction of the relationship 

between the variables the developed hypotheses are tested at a 

significance level of 5 per cent (Hair et al., 2019). 

5.3.3 Simple Linear Regression Analysis 

In an additional step, a simple linear regression analysis is applied with the 

purpose of enabling a more profound explanation of the output generated 

in the correlation analysis, especially regarding the differentiation and 

privacy hypotheses (cf. Section 3.1). For that, the variables for the model 
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are determined in a first step. As auditor-HHI is considered to be impacted 

by several test variables, the former is used as the dependent variable of 

the model. The independent variable in the regression model is industry-

HHI for the following reasons. Excluding variables that do not incur 

significant correlations with the dependent variable, and excluding 

variables where multicollinearity is a problem, i.e. where the correlation 

coefficient between independent variables is higher than 0.7 (Hair et al., 

2019), leads to a sample of independent variables including industry-HHI, 

supersector’s free float market capitalisation, and client’s total income or 

loss. Testing the impact of these variables on auditor-HHI through multiple 

linear regression analysis shows that the impact of supersector’s free float 

market capitalisation and client’s total income or loss is, yet significant, 

only barely noticeable since coefficients are close to zero. Thus, it is 

justifiable to exclude those variables in order to obtain more precise 

information on the relation between auditor-HHI and industry-HHI, 

enabling inferences regarding the differentiation and privacy hypotheses. 

Hence, the simple linear regression model can be expressed as follows: 

HHI� = a + b���� ∗ HHI�  

where HHI� and HHI� denote auditor-HHI and industry-HHI, respectively, a 

denotes the constant and b���� denotes the factor for industry-HHI (Hair et 

al., 2019). 

The regression is calculated and analysed with SPSS, using the same 

input dataset as for the correlation analysis, excluding the above-

mentioned variables. 
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5.4 Validity and Reliability 

Since "good research is reliable and valid" (Braun, 2013, p. 279), the 

following paragraphs aim at analysing these two concepts in more detail. 

The concept of reliability "refers to the possibility of generating the same 

results when the same measures are administered by different 

researchers [...]" (Braun, 2013, p. 279). In the specific case of this thesis, 

reliability is thus given for researchers conducting a correlation and 

regression analysis on industry specialisation of the Big Four, obtaining 

the same results and enabling inferences on privacy and differentiation 

effects in the respective industries. However, one should mention that the 

evaluation of results could in fact look different when using data with a 

different geographical focus, from different industry sectors, or from 

different market sectors, just naming a few of the factors impacting the 

inferences regarding auditor choice (Toscano Moctezuma and García 

Benau, 2017). 

The second concept, namely validity, is a measurement on how accurately 

the research represents reality (Braun, 2013). It can be measured in three 

different forms. Construct validity "is concerned with whether a data 

collection measure measures what it aims to measure" (Braun, 2013, p. 

280). In the case of this thesis, the application of a regression analysis 

makes sure to investigate the relationship between auditor specialisation 

and industry concentration, which constitutes the intention of the study. 

However, like all models in economic theory, the analysis in this paper is 

based on the “ceteris paribus” assumption, meaning that all other 

variables, except for the analysed ones, are held equal (Mankiw, 2001). In 

practise, this is not the case, and moreover, it is not possible to correct 

real world data for all influences of other variables, since most of them are 
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highly interdependent. As the applied regression model only explains 31.5 

per cent of the variation in auditor specialisation, it is apparent that there 

are other factors than industry concentration playing an important role in 

the determination of the auditor. Even though this thesis aims at 

increasing internal validity, i.e. the correctness of the assumptions about 

cause and effect of variables (Braun, 2013), by accounting for the 

influence of other variables such as the national economic development, 

industry risk, client risk, and client size, not all variation in auditor 

specialisation can be explained through that. Despite the fact that most of 

the applied factors were found to be significant, multicollinearity problems 

prevented an inclusion of all selected variables in the regression model. 

Thus, further research on a broader set of variables, referring to industry 

and company specific factors, needs to be done to completely assess the 

determinants of clients’ auditor choice. In particular, it would be interesting 

to explore a larger set of industry-specific factors, such as the knowledge 

intensity in a particular industry, industry regulation or industry size, in 

relation with auditor specialisation (Dunn et al., 2008; Ettredge et al., 

2009). Additionally, different measures to assess the competitive structure 

in the particular industry sectors could be used, as HHI, despite measuring 

industry concentration, can lack in explanatory power for collusive 

behaviour and is thus prone to misinterpretations of the actual competitive 

structure in a market (Bos et al., 2017). 

The reader also ought to keep in mind that the goal of the study was to 

identify auditor specialisation in the upper tier of the audit market (cf. 

Section 2.3), only taking into account the Big Four auditors (Marrian and 

Pong, 2007; Simons and Zein, 2007). For that reason, the results of this 

study are only generalizable in a limited way, meaning that external 

validity does have its limitations (Braun, 2013). Due to the specific 
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conditions in the upper tier audit market, the findings of this study can only 

be applied to that specific market segment and are thus not representative 

for the audit market in whole. The results of this paper need to be 

assessed in light of this particular focus on the Big Four auditors, without 

making assumptions about generalizability for all audit market segments. 
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6. Results 

This section provides a comprehensive overview of the conducted 

analyses and presents data on the output. 

6.1 Concentration Results 

Calculating the auditor-HHI for each of the respective industry sectors as 

squared market shares of the four auditors (Norman and Chisholm, 2014) 

allows for a quantitative analysis of industry specialisation as a 

differentiation strategy (Ciconte et al., 2014; Ettredge et al., 2009). 

Table 2: Auditor Concentration and Industry Concentration in the Supersectors. 

Supersector Auditor-HHI Industry-HHI 

Travel & Leisure 5,000.00 4,853.05 

Oil & Gas 4,437.87 1,774.72 

Automobiles & Parts 4,285.71 2,346.11 

Food & Beverage 3,750.00 3,097.01 

Telecommunications 3,611.11 2,879.75 

Chemicals 3,367.35 1,650.86 

Media 3,333.33 3,958.37 

Retail 3,194.44 1,959.64 

Personal & Household Goods 3,163.27 1,860.57 

Real Estate 3,150.00 1,806.73 

Basic Resources 3,125.00 4,032.18 

Utilities 3,046.88 1,695.45 

Construction & Materials 2,892.56 1,545.82 

Financial Services 2,800.00 2,913.12 

Technology 2,734.38 1,587.07 

Industrial Goods & Services 2,711.11 748.83 

Health Care 2,711.11 1,277.91 
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The index values for auditor-HHI lie in a range between 2,711.11 and 

5,000.00, which indicates generally very high concentration in the audit 

market (Pavic et al., 2016). Examining the differences between industries, 

the data shows that “Travel & Leisure” yields the highest concentration, 

with an auditor-HHI of 5,000, followed closely by “Oil & Gas” (4,437.87) 

and “Automobiles & Parts” (4,285.71). On the other hand, the sectors 

“Industrial Goods & Services” and “Health Care” incur the lowest values, 

both with an auditor-HHI of 2,711.11. “Technology” and “Financial 

Services” lie only slightly above, with auditor-HHI values of 2,734.38 and 

2,800.00, respectively. The other sectors are located in between those 

values within a range from 2,892.56 (“Construction & Materials”) to 

3,750.00 (“Food & Beverage”), displaying moderate concentration levels 

compared to the two extreme ends (cf. Table 2). 

The industry structure itself exhibits less pronounced concentration ratios 

for all of the selected industries, ranging from 748.83 to 4,853.05 as 

industry-HHI values, covering all market forms from perfect competition to 

tight oligopoly. The industry with the highest concentration ratio is “Travel 

& Leisure”, which also shows the highest auditor concentration ratio. 

Generally, the data in Table 2 shows higher industry concentration values 

for industries with high auditor-HHI, whereas industries with a lower 

concentration are rather found at the lower end of auditor specialisation. 

6.2 Correlation Results 

The correlation analysis entails the direction of the relationship between 

the variables (Hair et al., 2019). The focus of this analysis lies upon 

explaining auditor concentration in the different supersectors in order to 

identify determinants of client’s auditor choice (cf. Section 5.3.2). 

Therefore, the relationship between auditor-HHI and the other variables of 
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the model is interpreted, and coefficients among other variables are 

disregarded for the analysis. 

Table 3: Correlation Table. 

 
Auditor-HHI Industry-HHI 

Auditor-HHI 

Pearson Correlation 1 ,561** 

Sig. (2-tailed) 
 

0.000 

N 243 243 

Industry-HHI 

Pearson Correlation ,561** 1 

Sig. (2-tailed) 0.000 
 

N 243 243 

GDP per capita 2018 [EUR] 

Pearson Correlation -0.071 0.074 

Sig. (2-tailed) 0.267 0.251 

N 243 243 

Supersector's free float 
market cap 
[TSD EUR 2020] 

Pearson Correlation -,540** -,609** 

Sig. (2-tailed) 0.000 0.000 

N 243 243 

Client's Net Debt 
[TSD EUR 2018] 

Pearson Correlation ,221** 0.078 

Sig. (2-tailed) 0.001 0.227 

N 243 243 

Client's debt-to-equity ratio 

Pearson Correlation 0.025 -0.012 

Sig. (2-tailed) 0.694 0.855 

N 243 243 

Client's quick ratio 

Pearson Correlation 0.056 0.077 

Sig. (2-tailed) 0.382 0.234 

N 243 243 

Client's total assets 
[TSD EUR 2018] 

Pearson Correlation ,241** 0.081 

Sig. (2-tailed) 0.000 0.211 

N 243 243 

Client's total revenue 
[TSD EUR 2018] 

Pearson Correlation ,285** 0.047 

Sig. (2-tailed) 0.000 0.470 

N 242 242 
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Client's total income or loss 
[TSD EUR 2018] 

Pearson Correlation ,222** 0.037 

Sig. (2-tailed) 0.001 0.573 

N 241 241 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

Table 3 reveals significant correlations on the 0.01 level for the relation 

between auditor-HHI and industry-HHI, supersector’s free float market 

capitalisation, client’s net debt, client’s total assets, client’s total revenue, 

and client’s total income. As for the direction of the relationship, 

supersector’s free float market capitalisation is negatively associated with 

auditor-HHI values, whereas the other variables all incur positive 

correlation coefficients with regard to auditor-HHI. 

For GDP per capita, client’s debt-to-equity ratio, and client’s quick ratio, 

the model did not yield significant results, neither at the 0.01 nor at the 

0.05 level (cf. Table 3). 

6.3 Simple Linear Regression Results 

The next step of the statistical analysis is the application of the simple 

linear regression model (cf. Section 5.3.3). 

Table 4: ANOVA. 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression 21,981,730.158 1.000 21,981,730.158 110.702 ,000b 

Residual 47,854,582.672 241.000 198,566.733     

Total 69,836,312.831 242.000       

a. Dependent Variable: Auditor-HHI 

b. Predictors: (Constant), Industry-HHI 
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Table 4 shows that the model itself is significant, as the p-value lies below 

the chosen significance level of 0.05 (Sig. = 0.000), implying that there is a 

0 per cent probability that the prediction for auditor-HHI is based on 

random chance (Hair et al., 2019). 

Table 5: Model Summary. 

Model R R Square 
Adjusted R 
Square 

Std. Error of the 
Estimate 

1 ,561a 0.315 0.312 445.608 

a. Predictors: (Constant), Industry-HHI 

More specifically, the model has an explanatory power of 0.315 (R 

square), meaning that 31.5 per cent of the variation in auditor-HHI can be 

explained by variations in industry-HHI (cf. Table 5). 

Table 6: Coefficients. 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

B Std. Error Beta 

1 
(Constant) 2,532.404 64.934   39.000 0.000 

Industry-HHI 0.337 0.032 0.561 10.522 0.000 

a. Dependent Variable: Auditor-HHI 

Table 6 shows that not only the model itself, but also the independent 

variable is found to be significant at a level of 0.05, since the significance 

level lies below the value of 0.05 (Sig. = 0.000). The coefficient for the 

impact of industry-HHI on auditor-HHI is 0.337, and the constant 

2,532.404. 
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7. Analysis 

In this section, the output obtained in the empirical analyses is examined, 

relating the different outcomes to each other and interpreting the findings. 

On the basis of that, the hypotheses developed in Section 3 are answered. 

7.1 Concentration Analysis 

Table 2 reveals that the auditor-HHI values for all industries exceed the 

2,500 point benchmark of tight oligopoly structure (Pavic et al., 2016), but 

are still significantly below the maximum value of 10,000, which would 

indicate a pure monopoly (Naldi and Flamini, 2014). Hence, it can be 

inferred that the audit market is in fact a tight oligopoly that uses 

specialisation patterns as a means of product differentiation. These results 

are also confirmed by broad consensus amongst researchers, such as 

Ascher (2008), Ciconte et al. (2014), Cziffra et al. (2018), Dekeyser et al. 

(2016), Dunn et al. (2008), Dunn and Mayhew (2004), Mazza et al. (2018), 

Simons and Zein (2007), Toscano Moctezuma and García Benau (2017), 

Zerni (2012), and others. 

Regarding industry structure itself in the respective supersectors, the data 

shows that the markets for “Industrial Goods & Services” and “Health 

Care” can, according to the 2010 Horizontal Merger Guidelines, be 

classified as perfectly competitive (Pavic et al., 2016). The other 

supersectors inhibit higher levels of concentration, speaking for moderate 

to high concentration in those sectors. Generally, the results seem to 

support the privacy hypothesis, after which industry-HHI is positively 

associated with auditor-HHI. This becomes especially clear when looking 

at the two extremes, because the most concentrated industry, namely 

“Travel & Leisure”, displays the highest auditor specialisation, whereas the 
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two supersectors with the lowest industry-HHI, respectively, “Industrial 

Goods & Services” and “Health Care”, present the lowest auditor 

concentration. In contrast to the studies conducted by Dey (2010) and 

Ettredge et al. (2009), who claim a negative relation between industry 

concentration and auditor concentration, the results of this paper confirm 

that industry concentration is positively associated with auditor 

specialisation. This coincides with the findings of Cabán-García and 

Cammack (2011). 

7.2 Correlation Analysis 

The observations stated above can be verified by correlating auditor-HHI 

and industry-HHI. As expected, the correlation results in Table 3 confirm 

the positive relation between industry concentration and auditor 

concentration. The correlation coefficient is positive and significant, 

indicating that higher industry-HHI values are associated with higher 

auditor-HHI values. Contrasting Dey (2010) and Ettredge et al. (2009), this 

means that industries with higher concentration levels prefer specialised 

audit, while industries that are closer to perfectly competitive markets 

rather opt for auditors other than their competitors in order to prevent 

knowledge spill-over. Hence, the correlation results support the privacy 

hypothesis and consequently lead to a rejection of the differentiation 

hypothesis. 

However, the above-stated relation between differentiation and privacy 

effects might also be impacted by other factors, which are tested in the 

correlation analysis. This analysis allows for inferences regarding the 

developed structural hypotheses (cf. Section 3.2). 

The first hypothesis deals with the wealth of a nation by examining GDP 

per capita. A positive correlation was expected, since companies in 
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wealthier countries are believed to have more resources to engage into 

high-quality, but also more expensive audits by industry specialists 

(Ettredge et al., 2009; Ireland and Lennox, 2002). Yet, the coefficient in 

the model is not significant, suggesting that GDP per capita does not have 

a large impact on auditor choice, opposing the findings of Ettredge et al. 

(2009). One possible explanation for this observation is that the regarded 

companies are active on a global market, meaning that production is 

internationalised, income is generated all across the world, and resources 

are obtained in various countries. Hence, globalisation results in a loss of 

influence of the country of origin on the company’s resources and thereby 

on their auditor decision (Begg, 2011). 

The second hypothesis, evaluating industry risk, suggests a negative 

association between the supersector’s free float market capitalisation and 

auditor’s industry specialisation. The results confirm this hypothesis, 

implying that companies in high-risk industries employ specialised auditors 

in order to achieve higher quality financial reporting and thus increase 

credibility towards investors (Barton, 2005). This strategy is in accordance 

with Ballas and Fafaliou (2008), Mazza et al. (2018), Mueller et al. (2015) 

and Zerni (2012), who argue that relying on specialised audits contributes 

to reporting quality and reliability by preventing misstatements and 

irregularities in the client’s financial statements. 

As not only industry structure but also the companies inherent in the 

industry bring about risks, that benchmark is also measured with three 

different variables. The first variable, client’s quick ratio, is believed to be 

negatively associated with industry concentration, as client firms at high 

financial risk are believed to employ specialised auditors in order to 

increase credibility and thus incentivise investments on the capital market 

(Barton, 2005). However, this variable is not found to be significant, 
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suggesting that auditor choice is not impacted by the company’s quick 

ratio. Short-term liquidity does not seem to play a role in auditor choice, 

supposedly because auditor choice is a long-term decision (Ghosh and 

Lustgarten, 2006), while quick ratios can fluctuate significantly between 

years, depending on the current business situation (Corporate Finance 

Institute, 2020). The same goes for the client’s financial leverage, 

measured as debt-to-equity ratio, as the correlation does not exhibit a 

significant relation between financial leverage and auditor-HHI. This 

corresponds with the findings of Ettredge et al. (2009), who only finds 

weak, if any, correlation between financial leverage and auditor choice as 

well. Despite the low explanatory power of the model with regard to the 

two measures for the client’s ability to service its debt, it is still possible to 

assess the role of client risk for auditor choice. The correlation coefficient 

for client net debt is, as expected, significant and positive, suggesting that 

companies with higher net debt tend to employ specialised auditors. This 

confirms the hypothesis that firms try to make up for their unfavourable 

financial position by increasing credibility and trustworthiness of their 

balance sheets through specialised audit (Mazza et al., 2018; Mueller et 

al., 2015; Zerni, 2012). This is supposed to attract externals’ trust and 

thereby encourage investments (Barton, 2005). These findings are also in 

line with Cahan et al. (2015) and Karjalainen (2011). Considering these 

results, it can be deduced that clients with higher business risk generally 

tend to opt for specialised auditors. The assumption is that this behaviour 

is motivated by the inference of specialised audits being of higher quality 

and less prone to error, offsetting business risk through increased 

reporting credibility, as Mazza et al. (2018), Mueller et al. (2015) and Zerni 

(2012) explain. 
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The last regarded determinant of auditor-HHI is company size, evaluated 

through the client’s total assets, its total revenue as well as its total income 

at the end of the financial year. For all three measures, correlation 

coefficients are positive and significant with regard to auditor-HHI, implying 

that bigger companies tend to choose specialised auditors. As it was 

hypothesised that companies in possession of a larger set of resources 

will engage into specialised, and thereby higher-quality, more 

individualised, but also more expensive, audit (Numan and Willekens, 

2009; Dutillieux and Willekens, 2009; Zerni, 2012), the outcome coincides 

with the prediction made in this paper as well as by Ballas and Fafaliou 

(2008), Cabán-García and Cammack (2011) and Ettredge et al. (2009) 

and opposes the findings of Dunn et al. (2008), who claimed that big 

clients preferred non-specialist auditors. 

In summary, the findings from the correlation analysis suggest that 

industry risk, client risk, and client size are related to the client company’s 

decision for a specific auditor, whereas temporary or geographical factors 

(namely, GDP per capita, the client’s quick ratio and the client’s financial 

leverage) do not have a significant impact on auditor structure. It can be 

inferred from the results that industry specialists will primarily be chosen 

by companies active in high-risk industries, companies with a high 

business risk, as well as by large companies. 

7.3 Simple Linear Regression Analysis 

Since the simple linear regression model is significant (cf. Table 4) and 

has a relatively high explanatory power of 31.5 per cent (cf. Table 5), it 

can be used to validate the hypotheses regarding the relation between 

auditor-HHI and industry-HHI (cf. Section 3.1). 
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As the coefficient of industry-HHI is also found to be significant (cf. Table 

6) it can be confirmed that there is a significant impact of industry-HHI on 

auditor-HHI. The simple linear regression model can thus be formulated as 

follows: 

HHI� = a + b���� ∗ HHI� 

⇔ HHI� = 2,532.404 + 0.337 ∗ HHI� 

This expresses that, in the case of perfect competition, where industry-HHI 

is equal to zero, auditor concentration will incur auditor-HHI values of 

2,532.404. As industry-HHI is increased, auditor-HHI will increase further 

as well, growing by 0.337 units for every one unit increase of industry-HHI. 

As expected, this confirms the privacy hypothesis, which yields a positive 

relation between auditor-HHI and industry-HHI (Cabán-García and 

Cammack, 2011). More specifically, it can be concluded that 31.5 per cent 

of the fluctuations in auditor-HHI can be attributed to differences in 

industry-HHI, meaning that industry concentration impacts auditor 

specialisation to an extent of 31.5 per cent (cf. Table 5). 

All these findings are in accordance with the results obtained in the 

concentration analysis and the correlation analysis as well as with Cabán-

García and Cammack (2011) as they all confirm the positive association 

between industry concentration and auditor specialisation (privacy 

hypothesis). The assumption that clients in highly competitive industries, 

i.e. industries with low concentration indices (Pavic et al., 2016), are more 

concerned about knowledge spill-over effects (Dey, 2010; Dunn et al., 

2008), whereas companies in market segments inhibiting higher 

concentration and thus lower competition levels prefer specialised audit 

services (Ciconte et al., 2014; Ettredge et al., 2009), is supported. 
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8. Conclusion 

Given discussions about the concentration of the audit oligopoly, in 

particular of the Big Four-dominated upper tier market segment, this paper 

aims at analysing the competitive structure amongst clients in the 

European capital market, thereby taking a step towards closing the 

research gap regarding auditors’ industry concentration strategies in the 

EU. 

As a company’s market share can only be increased by differentiating 

products and prices from competitors, and audit pricing strategies are 

already researched extensively, the Big Four’s product differentiation 

strategies in the respective industries are assessed through correlation 

and regression analyses. 

It is hypothesised that privacy concerns and the demand for specialised 

audit induce conflicts of interest for client’s auditor choice, leading to two 

opposing hypotheses. The differentiation hypothesis claims that 

companies opt for specialised auditors in order to obtain a competitive 

advantage through high-quality audits, irrespective of the industry 

structure. In contrast to that, the privacy hypothesis purports that concerns 

about knowledge transfer to competitors outweigh the demand for 

specialised audit, inducing a decision for auditors other than those 

engaged with industry rivals. 

The findings from the empirical analysis of the 243 STOXX Europe 600 

companies confirm the second hypothesis, suggesting that highly 

competitive industries exhibit lower auditor specialisation than industries 

incurring higher concentration levels. Hence, the results imply that, the 

closer industry structure approaches perfect competition, the stronger 
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privacy concerns of member companies become, incentivising them to 

choose auditors different from their rivals. On the other hand, industries 

incurring higher concentration levels appear to be less concerned about 

such knowledge spill-over, supposedly because their market power is 

already significant and competition is thus less pronounced. Companies 

incumbent in such markets search to differentiate themselves from their 

rivals through high-quality audit, thereby increasing credibility of the firm’s 

balance sheets and hence deepening investors’ trust. 

In line with this arguing, companies active in high-risk industries as well as 

companies with high business risk and of large size are also found to 

prefer specialised audit. However, temporary or geographical factors such 

as financial leverage, quick ratio or GDP per capita are not found to impact 

a client’s auditor choice significantly, displaying the fact that auditor 

decisions are made for long-term prospects and for the whole 

internationalised corporation, disregarding locational or temporary factors. 

Despite the analysis of various factors and the confirmation of a large 

amount of developed hypotheses in this paper, research in the field of 

auditors’ client industry specialisation is far from exhaustive. Future 

research could reinvestigate the relation between industry structure and 

auditor concentration by applying a more comprehensive set of variables, 

including knowledge intensity, industry regulation, or industry size, as well 

as further company-specific variables. 
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Appendix 

Appendix A – Literature Classification 

Paper Purpose Topic 

Ahn (2018) 
Examine the effect of monopolist auditors 
in a city-industry market on price structure 
and audit quality 

The (non-)competitive 
market structure of the 
audit industry 

Audit price and quality 

Aobdia et al. 
(2015) 

Predict changes in the audit industry 
structure given the transformation of the 
nature of publicly traded companies 

The (non-) competitive 
market structure of the 
audit industry 

Ascher (2008) 

Review the impact of the competitive 
structure of the audit industry on audit 
fees, audit quality and governmental 
regulation 

The (non-)competitive 
market structure of the 
audit industry 

Audit price and quality 

Audit market regulation 

Ascher and Foer 
(2010) 

Review the level of audit regulation and 
policy proposals 

Audit market regulation 

Bae and Lee 
(2013) 

Examine the relation between audit size, 
audit quality and audit fees 

Audit price and quality 

Ballas and 
Fafaliou (2008) 

Describe and analyse audit market 
concentration and its changes through the 
market exit of Arthur Andersen in 2002 

The (non-)competitive 
market structure of the 
audit industry 

The evolution of the 
audit market 

Bandyopadhyay 
and Kao (2004) 

Analyse the impact of the auditor’s local 
office, the auditor’s (local) market position 
and the influencing power of the client on 
audit fees 

Audit price and quality 

Barton (2005) 
Examine the demise of Arthur Andersen 
and how Andersen clients chose new 
auditors 

The evolution of the 
audit market 

Chotruangprasert 
(2006) 

Examine the impact of client satisfaction 
and other factors on audit fees 

Audit price and quality 

Ciconte et al. 
(2014) 

Investigate the effects of audit market 
concentration on audit profitability 

The (non-) competitive 
market structure of the 
audit industry 
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Cziffra et al. 
(2018) 

Investigate the impact of audit market 
concentration and auditor reputation on 
audit quality 

The (non-) competitive 
market structure of the 
audit industry 

Audit price and quality 

Dekeyser et al. 
(2016) 

Examine determinants of competition 
between auditors 

The (non-) competitive 
market structure of the 
audit industry 

Dey (2013) 
Test the relation between audit fee 
premium and client’s privacy preference 

Audit price and quality 

Client auditor choice 
(auditor specialisation 
vs. privacy effects) 

El Ghoul et al. 
(2007) 

Examine the effect of auditor regulation 
on agency problems caused by 
concentrated ownership structures in 
Western European firms 

Audit market regulation 

Ettredge et al. 
(2009) 

Investigate client’s demand for auditor 
industry specialisation 

Client auditor choice 
(auditor specialisation 
vs. privacy effects) 

Francis et al. 
(2013) 

Investigate the impact of audit market 
concentration in different countries on 
overall audit quality 

The (non-) competitive 
market structure of the 
audit industry 

Ghosh and 
Lustgarten (2006) 

Investigate the degree of price 
competition with regard to auditor 
switches and fee discounting on internal 
audit engagements 

The (non-) competitive 
market structure of the 
audit industry 

Audit price and quality 

Guedhami et al. 
(2014) 

Examine the role of auditor choice when it 
comes to political connections and 
financial reporting 

Client auditor choice 

Guha 
Examine the impact of collusion 
possibilities on audit market concentration 

The (non-) competitive 
market structure of the 
audit industry 

Guo et al. (2017) 
Investigate the impact of a joint audit 
policy on the structure of the audit market 
and on consumer surplus 

The (non-) competitive 
market structure of the 
audit industry 

Audit market regulation 

Hamilton et al. 
(2008) 

Investigate the competitiveness of the 
audit market after the market exit of Arthur 
Andersen 

The (non-) competitive 
market structure of the 
audit industry 

The evolution of the 
audit market 

Hess et al. (2014) 
Analyse audit market regulation measures 
and their effectiveness 

Audit market regulation 



58 

Hoang (2013) 
Examine the level of client satisfaction 
and audit profitability for the case of a 
specific Big Four auditor 

Audit price and quality 

Ireland and 
Lennox (2002) 

Analyse the impact of auditor selection 
bias on audit fees 

Audit price and quality 

Kitto (2019) 
Examine the competitive structure of the 
audit market and how it is influenced by 
small and midsize accounting mergers 

The (non-) competitive 
market structure of the 
audit industry 

Marrian and Pong 
(2007) 

Raise awareness about the necessity to 
extensively explore the competitive 
structure of the audit market 

The (non-) competitive 
market structure of the 
audit industry 

Mueller et al. 
(2015) 

Explore whether and how systemic trust in 
the audit industry has been impacted by 
audit failure and how it can be restored 

The evolution of the 
audit market 

Numan and 
Willekens (2009) 

Examine price competition in the audit 
industry in light of industry specialisation 

The (non-) competitive 
market structure of the 
audit industry 

Auditor specialisation 

Öhman et al. 
(2012) 

Test and improve an audit client 
satisfaction measurement 

Audit price and quality 

Saxby et al. 
(2011) 

Examine the relation of audit quality to 
client satisfaction as well as client conflict 

Audit price and quality 

Schrank (2018) 
Analyse the impact of auditor’s risk 
aversion on audit quality and legal 
liabilities 

Audit price and quality 

Audit market regulation 

Shore and Wright 
(2018) 

Examine the development of the audit 
industry with regard to audit culture and 
internationalisation 

The evolution of the 
audit market 

Simons and Zein 
(2007) 

Analysing the impact of mid-sized auditors 
on the competitive structure of the audit 
market with regard to audit market 
segmentation 

The (non-) competitive 
market structure of the 
audit industry 

Sirois et al. 
(2016) 

Investigate the relationship between audit 
quality and auditor size as well as audit 
industry structure 

Audit price and quality 

Velte and Azibi 
(2015) 

Analyse the impact of joint audits on audit 
market concentration and, thereby, on 
audit quality 

Audit price and quality 

Velte and 
Stiglbauer (2012) 

Analyse audit market concentration 
amongst listed companies and its impact 
on audit quality 

The (non-) competitive 
market structure of the 
audit industry 

Audit price and quality 
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White (2018) 
Examine how audit quality and spatial 
competition are related in local-industry 
markets 

The (non-) competitive 
market structure of the 
audit industry 

Audit price and quality 

Cabán-García 
and Cammack 
(2011) 

Examine audit competitiveness through 
industry concentration before and after 
the PwC and Coopers & Lybrand merger 
as well as after the market exit of Arthur 
Andersen 

Auditor specialisation 

Cahan et al. 
(2015) 

Investigate the differences in audit fees 
and/or specialist fees within industries 

Audit price and quality 

Cahan et al. 
(2006) 

Explain differences in auditor 
specialisation across industries 

Auditor specialisation 

Carrera et al. 
(2003) 

Investigate the impact of specialisation on 
big auditees, industry specialisation and 
geographic diversification on audit quality 

Audit price and quality 

Auditor specialisation 

Dunn et al. 
(2008) 

Examine the consequences of the 
development from the Big Eight to the Big 
Four on industry concentration and 
thereby on auditor diversification of large 
companies within industries 

The evolution of the 
audit market 

The (non-) competitive 
market structure of the 
audit industry 

Auditor specialisation 

Dunn and 
Mayhew (2004) 

Examine the impact of specialised audit 
on audit quality 

Audit price and quality 

Auditor specialisation 

Dutillieux and 
Willekens (2009) 

Test how industry specialisation impacts 
audit prices 

Audit price and quality 

Auditor specialisation 

Fuentes and 
Sierra (2015) 

Review the literature dealing with the 
relation between industry specialisation 
and prices in the audit industry 

Audit price and quality 

Auditor specialisation 

Karjalainen 
(2011) 

Examine the link between the audit 
partner’s industry specialisation and the 
reported earnings quality for the auditee 

Audit price and quality 

Krishnan (2005) 
Examine the link between auditor industry 
specialisation an the auditee’s behaviour 
of reporting economic losses in earnings 

Auditor specialisation 

Mazza et al. 
(2018) 

Explore national, area and local audit 
industry specialisation in comparison to 
other countries and identify trends 

Auditor specialisation 

Dey (2010) 
Examine the contrast between audit 
client’s preference for privacy and industry 
concentration 

Auditor specialisation 
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Toscano 
Moctezuma and 
García Benau 
(2017) 

Conduct a literature review on research 
dealing with the question of why the Big 
Four are the audit market leaders 

The (non-) competitive 
market structure of the 
audit industry 

Zerni (2012) 

Examine the auditor specialisation and 
audit price for individual partners, as well 
as audit quality in light of brand name and 
engagement partner reputation 

Audit price and quality 

Eichenseher and 
Danos (1981) 

Provide a measurement for auditor’s 
industry concentration and explain its 
causes 

Auditor specialisation 

Appendix B – Literature on Industry Specialisation 

Paper 
Time Horizon 
(Sample 
Period) 

Core statement 

Dey (2013) 2001 – 2010 Privacy concerns impede clients to choose specialised 
auditors 

Ettredge et al. 
(2009) 

1993 – 2005 There is a negative relationship between industry 
concentration and choice of a specialised Big N 
auditor. 

Auditor specialisation is preferred by clients, and 
especially by large companies with high growth 
opportunities and capital intensity as well as by 
companies in countries with strong investor protection, 
high financial reporting standards and a good 
economic development 

Guedhami et 

al. (2014) 
2001 – 2005 Generally, public client firms with political connection 

tend to appoint Big Four auditors in order to increase 
transparency towards investors 

Numan and 
Willekens 
(2009) 

2005 – 2006 Price competition between auditors increases with 
industry specialisation, yet, clients are ready to pay 
higher audit fees for specialised audits, implying 
effective product differentiation via specialisation 

Cabán-García 
and Cammack 
(2011) 

1997 – 1999 
and 
2001 – 2003 

Concentration rose as a consequence of the merger 
between PwC and Coopers & Lybrand as well as after 
the demise of Arthur Andersen, and this rise in audit 
market concentration is related to industry size, 
industry concentration, city population, and the ratio of 
active audit firms to the number of company 
headquarters 

Cahan et al. 
(2006) 

1986 – 2004 The investment opportunity set (IOS) of an industry 
positively impacts auditor specialisation, whereas its 
variance negatively impacts auditor specialisation 
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Carrera et al. 
(2003) 

1999 Auditor’s performance is positively impacted by 
specialisation on big clients, client industries or 
geographical regions 

Dunn et al. 
(2008) 

1978 – 2006 Industry concentration levels of auditors increase after 
mergers, but large clients tend to choose auditors 
different from industry rivals 

Dunn and 
Mayhew 
(2004) 

1990 – 1996 Specialised audits lead to higher audit quality and 
reflect the client’s effort of appearing honest towards 
externals 

Dutillieux and 
Willekens 
(2009) 

2004 A fee premium for Big Four auditors as well as for 
industry specialisation can be observed, however, 
specialisation fee premia do not apply to large clients, 
supposedly due to their high bargaining power 

Dey (2010) 2002 Client companies in competitive industries rather opt 
for specialised auditors, whereas client companies in 
highly concentrated industries (i.e. in dominant form 
industries) prefer privacy 

Appendix C – Industry Sectors 

Industry Classification Benchmark (ICB) according to FTSE Russell 

(2020): 

Industry Supersector 

Oil & Gas Oil & Gas 

Basic Materials 
Chemicals 

Basic Resources 

Industrials 
Construction & Materials 

Industrial Goods & Services 

Consumer Goods 

Automobiles & Parts 

Food & Beverage 

Personal & Household Goods 

Health Care Health Care 

Consumer Services 

Retail 

Media 

Travel & Leisure 

Telecommunications Telecommunications 

Utilities Utilities 
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Financials 

Banks 

Insurance 

Real Estate 

Financial Services 

Technology Technology 

Appendix D – Variables 

Employed 

Variable 
Database Definition 

Suggested in 

Paper 

Auditor 

Name of 
auditor 

Company 
websites: 
annual 
reports 
(2018) 

/ / 

Country’s national economic development 

GDP per 
capita 

Eurostat 
(2020) 

GDP per capita reflects how much of 
the national economic output can be 
attributed to each citizen, giving 
information about the available 
resources for each person in the 
country (Acemoglu et al., 2019): 

GDP per capita = GDP
population 

Ettredge et al. 
(2009), 

Ireland and 
Lennox (2002) 

Industry sector 

Supersector 
Stoxx 
(2020) 

"Industry Classification Benchmark 
(ICB) is a globally utilized standard for 
the categorization and comparison of 
companies by industry and sector. It is 
the official sector classification used 
across FTSE Russell indexes for 
analysis, attribution and performance 
measurement" (FTSE Russell, 2020). 

Chotruangprasert 
(2006) 

Industry risk 
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Supersector’s 
free float 
market 
capitalisation 

Stoxx 
(2020) 

"Stocks that have small free float are 
likely to see higher price volatility as it 
takes fewer trades to move the share 
price. On the other hand, in the case of 
a larger free float, volatility is lower. In 
stocks with a large free float, the 
number of people buying and selling 
the shares is higher and so, a small 
amount of trading does not affect the 
price significantly" (Mirchandani, 
2017). Since the degree of volatility in 
a market can be used as a measure of 
risk, free float market capitalisation of 
the supersector indicates the industry 
risk. 

Aobdia et al. 
(2015), Ascher 
(2008), Ascher 
and Foer (2010), 
Dunn et al. 
(2008), White 
(2018) 

Client risk 

Net debt 

Bureau 
van Dijk 
(2020), 
annual 
reports 
(2018) 

"Net debt is a financial liquidity metric 
that measures a company’s ability to 
pay all its debts if they were due today. 
In other words, net debt compares a 
company’s total debt with its liquid 
assets. Net debt is the amount of debt 
that would remain after a company had 
paid off as much as debt as possible 
with its liquid assets. It is used to 
determine if a company can repay its 
obligations if they were all due today 
and whether the company is able to 
take on more debt" (Corporate Finance 
Institute, 2020): 

Net debt = short term debt
+ long term debt
−  cash and equivalents 

Bandyopadhyay 
and Kao (2004), 
Barton (2005), 
Cahan et al. 
(2015), 
Chotruangprasert 
(2006), Ciconte et 

al. (2014), Dunn 

et al. (2008), 
Ettredge et al. 
(2009), Francis et 

al. (2013), Ireland 
and Lennox 
(2002), 
Karjalainen 
(2011) 

Financial 
leverage 

Bureau 
van Dijk 
(2020), 
annual 
reports 
(2018) 

"The debt-to-equity ratio is used to 
determine the amount of financial 
leverage of an entity, and it shows the 
proportion of debt to the company’s 
equity. It helps the company’s 
management, lenders, shareholders, 
and other stakeholders understand the 
level of risk in the company’s capital 
structure. It shows the likelihood of the 
borrowing entity facing difficulties in 
meeting its debt obligations or if its 
levels of leverage are at healthy levels" 
(Corporate Finance Institute, 2020): 

Debt to equity ratio = total debt
total equity 
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Quick ratio 

Bureau 
van Dijk 
(2020), 
annual 
reports 
(2018) 

"Quick assets are those assets that 
can be converted into cash within a 
short period of time. The term is also 
used to refer to assets that are already 
in cash form. Usually, they are 
considered to be the most liquid assets 
that a company owns. [...] [They] are 
used to calculate the quick ratio. This 
metric is used to determine a 
company’s capability to address its 
financial expenses in the short term by 
utilizing its most liquid assets" 
(Corporate Finance Institute, 2020): 

Quick ratio
= Current assets − Inventory

Current Liabilities  

Client firm size 

Total assets 

Bureau 
van Dijk 
(2020), 
annual 
reports 
(2018) 

"The assets of a company or a person 
are all the things that they own" 
(Collins English Dictionary, 2020). 

Lee and Lee (2013): 

Total assets = fixed assets
+ current assets
= total liabilities
+ total equity 

Ballas and 
Fafaliou (2008), 
Bandyopadhyay 
and Kao (2004), 
Barton (2005), 
Cabán-García 
and Cammack 
(2011), Cahan et 

al. (2015), 
Chotruangprasert 
(2006), Dunn and 
Mayhew (2004), 
Eichenseher and 
Danos (1981), 
Ettredge et al. 
(2009), Guedhami 
et al. (2014), 
Ireland and 
Lennox (2002), 
Karjalainen 
(2011) 

Total revenue 
(= sales = 
turnover) 

Bureau 
van Dijk 
(2020), 
annual 
reports 
(2018) 

Revenue describes the "income 
generated from sale of goods or 
services, or any other use of capital or 
assets, associated with the main 
operations of an organization before 
any costs or expenses are deducted" 
(WebFinance, 2020) 

Total income 
or loss 

Bureau 
van Dijk 
(2020), 
annual 
reports 
(2018) 

Total income describes "the sum of all 
money received by an individual or 
organization, including income from 
employment or providing services, 
revenue from sales, payments from 
pension plans, income from dividends, 
or other sources" (WebFinance, 2020). 
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