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Audit Market Concentration, Audit Fees, and Audit Quality:  

A Cross-Country Analysis of Complex Audit Clients 
 

 
Abstract 

 

Regulators around the world are concerned about the potentially harmful effects of high audit market 
concentration on audit pricing and quality. However, results in the overall literature have failed to reach 

consensus on this issue. We contribute to this debate by arguing that the audit market is segmented and that 

concentration in the Big 4 segment of the market leads to higher audit pricing. Accordingly, our analyses 
use international data and focus on concentration within the Big 4 group of firms across countries. We find 

that audit fees are increasing in our concentration measure for clients where the barriers to entry by 

competing auditors are higher, as proxied by client size, international operations, and IFRS use. Finally, we 

find evidence that audit quality is decreasing in Big 4 market concentration for these types of engagements. 
This indicates a wealth transfer from shareholders to audit firms when auditor concentration is high because 

these complex clients are charged more, but receive audits that are of lower quality.  

 
 

Keywords: audit market concentration; audit fees; audit pricing; cross-country audit fees; global audit 

fees; International Financial Reporting Standards; client complexity 
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Audit Market Concentration, Audit Fees, and Audit Quality:  

A Cross-Country Analysis of Complex Audit Clients 

 

1. Introduction 

The purpose of this study is to investigate the effects of Big 4 audit market concentration around 

the world on audit fees, as well as its corresponding effects on audit quality. Because of mergers in the 

1980s and 1990s, and the collapse of Arthur Andersen in 2002, there has been continued consolidation of 

the largest public accounting firms that are capable of auditing large public companies. Studies exist that 

have focused on specific mergers among the Big N group of audit firms and provide evidence on their 

subsequent events.  For example, using U.K. data, Ding and Jia (2012) look at the specific merger of Price 

Waterhouse and Coopers and Lybrand in 1998, and find audit fees increased both for the merged firm as 

well as other Big N auditors, but that audit quality also increased.  More recently, Choi et al. (2017) also 

focus on this 1998 merger and find an increase in combined audit firm-level audit quality, along with an 

increase in office-level audit quality in those cities where offices of both audit firms existed prior to the 

merger.  The aforementioned studies look specifically at the effects of a merger within the Big N group of 

audit firms (which represents a shock to the market).  We contribute to this line of research from a different 

angle by investigating cross-sectional variation in existing concentration within the Big 4 set of auditors 

and its effect on audit pricing and quality. Further, we also investigate this effect on relatively complex 

clients which, for the most part, require the services that Big 4 audit firms are able to supply and who are 

for all intents and purposes ‘locked into’ the Big 4 audit market. 

Regulators around the world are concerned with the concentration of supply by the Big 4 firms, 

and the possible consequences of such concentration to competition, audit pricing, and audit quality. Several 

prominent reports highlight the potential effects of audit market concentration in their respective legal 

jurisdictions.1 For example, passage of the Sarbanes-Oxley Act in 2002 mandated studies on the 

consolidation and concentration of the audit market by the General Accounting Office (GAO). Despite the 

                                                
1 Francis et al. (2013) emphasize the importance of legal jurisdictions due to audit markets being country-specific in nature, with 
the right to practice granted at the country level.  While the Big 4 public accounting firms are comprised of global networks, a 
firm’s presence in each country represents a separate practice in the specific audit market and a legally autonomous partnership. 
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aforementioned concerns by regulators, the GAO (2003) and (2008)2 found no evidence of negative 

consequences from high audit market concentration in the U.S., and concluded that a better explanation for 

rising audit fees was expanding accounting and auditing requirements, and the costs of accounting firm 

personnel. Furthermore, in response to general concerns about the auditing profession, the U.S. Treasury 

appointed an Advisory Committee in the late 2000s to examine the condition and future sustainability of 

the profession. In its final report, the Committee echoed the sentiments of GAO (2003) and GAO (2008) 

that higher market concentration has not been associated with higher fees, attributing the increase in fees to 

the increased requirements of Sarbanes-Oxley, the complexity of accounting and financial reporting 

standards, hiring and retaining qualified staff, and stricter independence requirements (United States 

Treasury 2008). 

However, academic research reaches different conclusions as several studies (e.g. Pearson and 

Trompeter, 1994; Feldman, 2006; Huang et al., 2016; Eshelman and Lawson, 2017) have provided evidence 

of a positive association between audit market concentration and audit fees.  In addition, Numan and 

Willekens (2012) examine spatial competition in the audit market, and find that audit fees increase with 

higher audit-client industry alignment and greater industry market share distance to its nearest competitor. 

Governmental reports in the United Kingdom present a more negative depiction of the 

consequences of increased audit market concentration that are somewhat consistent with the academic 

studies discussed above. For example, in a report commissioned by and prepared for the Department of 

Trade and Industry and the Financial Reporting Council, Oxera (2006) provides evidence of a statistically 

significant link between market concentration and audit fees. Following the Oxera (2006) report, the 

Economic Affairs Committee of the House of Lords (2010) issued a call for evidence related to “auditors: 

market concentration and their role.” In this inquiry, the House of Lords specifically asked the question, 

“Does a lack of competition mean clients are charged extra fees?” The final report based on this inquiry 

states that the Committee observed some evidence of high audit fees, but they still were not able to address 

                                                
2 Between 2003 and 2008, the Government Accounting Office changed its name to the Government Accountability Office, but they 
are otherwise the same entity. We use the abbreviation GAO to refer to both names to ease exposition.  
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fully the complex issues stemming from market concentration, including whether audit fees are higher than 

in a more competitive market.  

In addition to the audit pricing issues related to audit market concentration, the issue of its 

consequences on audit quality has led to research offering mixed evidence.  Some studies (Kallapur et al., 

Newton et al., 2013; Francis et al., 2013; Huang et al., 2016) have shown a positive association between 

overall (including Big 4 and non-Big 4) audit market concentration and audit quality, somewhat consistent 

with the sentiments of the GAO (2003, 2008) reports that increased concentration does not lead to decreased 

audit quality. Other studies, however, have provided evidence of a negative association between 

concentration and audit quality, and are consistent with the concerns of regulators (Boone et al., 2012). 

Furthermore, in addition to their findings on audit market concentration in general, Francis et al. (2013) 

also find a negative association between concentration within the Big 4 and audit quality. Overall, the 

inconclusive U.S. and U.K. based reports, as well as the conflicting evidence in the academic literature, 

highlight the need for further academic research on the association between audit market concentration and 

the pricing and quality of audit engagements. 

One explanation for the conflicting empirical evidence is that pricing in an oligopoly, such as the 

audit market, does not necessarily lead to higher prices. Economic theory suggests that pricing decisions in 

an oligopoly can fall anywhere between the extremes of perfect competition and monopoly pricing 

(Nicholson and Snyder 2008). We contribute to the debate on audit market concentration by specifically 

focusing on the Big 4 segment of the audit market in a cross-country setting.  

In any study of market concentration, the definition of the market is critically important, and we 

argue that if concentration in the audit market leads to an increase in audit fees, the Big 4 audit market is 

the setting where we will be most likely to detect it because of the limited number of suppliers. It is difficult 

for smaller, non-Big 4 audit firms to compete in the audit market for large and more complex clients because 

they simply do not have the resources and networks to conduct these engagements. This view of the market 

is similar to Simunic (1980) who also argues that the audit market for smaller companies is more 

competitive than the market for larger companies. Therefore, we argue that concentration is more likely to 
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lead to increased audit fees in the segment of the market where the Big 4 firms operate (i.e. the “Big 4 audit 

market”). Accordingly, we focus on concentration within the group of Big 4 auditors in this segment of the 

market for relatively complex clients. Further, we focus our analysis on a cross-country setting because 

regulators around the world are concerned about audit market concentration, and the results from one 

country many not generalize to other countries.  

Based on these considerations, we utilize a cross-country sample of audit client firms from 28 

countries and find evidence of a positive association between Big 4 audit market concentration and audit 

fees for clients where the barriers to entry by competing auditors are likely higher (i.e. complex clients). 

The Big 4 serve a wide range of clients, some of which can more easily be audited by non-Big 4 auditors. 

Thus, we divide client firms by characteristics that make it relatively more difficult for non-Big 4 auditors 

to compete effectively with Big 4 auditors, and therefore whose audit firm choices are naturally more 

limited to the Big 4. These characteristics include client size, international operations, and the use of 

International Financial Reporting Standards (IFRS) as these represent barriers to being audited by a non-

Big 4 auditor. Consequently, as concentration within the Big 4 group rises, we expect they will be able to 

charge higher fees as clients are less able to find a substitute non-Big 4 auditor. Consistent with our 

expectations, we find that a positive association between Big 4 market concentration and audit fees exists 

for subsets of clients that are larger, exhibit international operations, and use IFRS.  

 We also investigate whether within-Big 4 concentration is associated with audit quality. This is 

important because higher audit fees could indicate a higher-quality auditor successfully capturing market 

share and being compensated for additional effort or a deadweight loss caused by less competitive audit 

pricing in highly concentrated markets. Using absolute abnormal accruals, income-increasing accruals, and 

the probability of reporting a profit as proxies for audit quality, we find that increased within-Big 4 market 

concentration is associated with lower audit quality for subsets of clients that are larger, exhibit international 

operations, and use IFRS. This echoes the finding of Francis et al. (2013) who draw a similar conclusion 

(also in a cross-country setting), albeit they do not separate client firms based on complexity.  
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The two results taken together are striking because it indicates that Big 4 auditors are able, in some 

cases, to charge higher audit prices while providing audits of lower quality. The level of competition in 

audit markets is a “first-order” concern in the empirical auditing literature (Gerakos and Syverson 2017). 

Our results suggest that a ‘deadweight loss’ in audit markets with high concentration is possible, as audit 

firms capture higher audit fees from shareholders and shareholders suffer the additional burden of more 

opaque financial reporting stemming from lower audit quality. It is impossible to conclude a “deadweight 

loss’ by only studying audit quality or audit fees separately because there exists the possibility that 

concentration is in some way correlated with client demand for auditing (Francis et al. 2013). However, 

increasing audit fees, in combination with decreasing audit quality, cannot be explained by variation in 

client demand for auditing. 

Our study contributes to the stream of research on audit market concentration by examining its 

effect on audit pricing in a cross-country setting. This is important because extrapolating the results of such 

an association from studies that confine the analysis to one country’s market is limited in scope. In contrast, 

we provide evidence that concentration within the Big 4 group of audit firms is a global phenomenon (after 

controlling for multiple country-level characteristics that could affect audit pricing, and measuring the 

effects within countries by including country fixed effects). 

Our results also document the types of audit clients that experience increased audit pricing in more 

highly concentrated Big 4 audit markets. Early studies of audit concentration focus on the overall audit 

market in the U.S. and generally conclude that the audit market is characterized by price competition and 

concentration within the Big N group of auditors (Danos and Eichenseher 1982; Doogar and Easley 1998; 

Pearson and Trompeter 1994). However, these studies use sample periods during the “Big 8” era, before 

mergers and audit firm failures consolidated the largest audit firms into the Big 4. Furthermore, Tonge and 

Wootton (1991) conclude that competition between large audit firms depends on the few large firms seeking 

larger market shares partially through price cutting, and that audit firm mergers may result in increased 

competition for large clients. However, these studies investigate audit market changes in the 1980s when 

the “Big 8” audit firms merged into the “Big 6” firms whereas our study includes some markets that are 
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served by only one “Big 4” audit firm.  Unlike prior concentration studies, our study focuses on larger and 

more complex client engagements, which present greater barriers to entry by competing auditors.  We 

provide evidence of such clients experiencing increased audit pricing while also experiencing lower quality 

in higher concentrated Big 4 audit markets. 

Our study can aid regulators who are struggling to draw conclusions about the potential 

consequences of audit market concentration. While results from research on the relation between market 

concentration and audit quality are unclear overall, our results suggest that concentration is associated with 

higher audit fees for larger and more complex audit engagements, at least within the Big 4 segment of the 

audit market. Further, as fee premiums approach excessive levels, a ‘deadweight loss’ could exist within 

audit markets that may place a drag on overall economic development at the margin. This may influence 

regulators to implement policies that encourage more competition within the Big 4 group of audit firms. 

Client companies’ boards and audit committees, as well as investors, should be interested in our 

findings because they can better understand the overall costs of auditing in global markets and better 

understand the incentives to seek greater competition among the Big 4 group of audit firms. We introduce 

evidence to the literature that a further reduction in the number of Big 4 firms operating in a market in the 

future may induce negative pricing and quality consequences. This is an important contribution to the 

debate on whether further consolidation in the large audit firm market (i.e. a possible reduction from Big 4 

to Big 3, etc.) could have negative pricing and quality consequences. 

2. Background and Hypotheses Development 

2.1 Background on Audit Market Concentration, Audit Fees and Audit Quality 

Research examining audit market concentration has primarily focused on its association with audit 

quality. For the most part, these studies have focused on single country settings in order to hold institutional 

factors constant, but have provided mixed results. For example, the study of U.S. audit market concentration 

conducted by the General Accounting Office in 2003 found no evidence of detrimental consequences to 

audit quality because of Big 4 market consolidation. However, some academic research has provided 

evidence that market concentration leads to higher audit quality in the United States. For example, Kallapur 
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et al. (2010) find a positive association between market concentration in local industry markets, as measured 

by metropolitan statistical areas (MSAs), and audit quality, as measured by discretionary accruals and 

accruals quality. Similarly, Newton et al. (2013) find that the likelihood of financial statement restatements 

due to GAAP failures decreases as a Herfindahl Index of audit market concentration at the MSA-level in 

the United States increases, also implying a positive association between audit quality and audit market 

concentration.  

Conversely, regulators have argued that the current concentration of supply of Big 4 auditors in the 

market can have adverse effects on the quality of audits, and some research supports this. For example, 

based on the likelihood of clients using income-increasing discretionary accruals to meet or beat analysts’ 

consensus earnings forecasts, Boone et al. (2012) find that higher market concentration is associated with 

lower audit quality at the local (MSA) level in the U.S. Further, Francis et al. (2013) examine the association 

between market concentration and audit quality in a cross-country setting (the only study to do so) and find 

that greater market domination by Big 4 auditors (over non-Big 4 auditors) may be reflective of an 

underlying market demand for higher quality audits in a country. However, when the market supply is more 

concentrated within the Big 4 group itself, the evidence indicates that audit quality is lower. Their 

conclusion is that regulators should be concerned not with the overall dominance of the Big 4 group of 

auditors in a market or country, but with situations where one or two of the Big 4 firms exhibit dominance 

in a particular market (instead of there being robust competition among all four Big 4 firms).  

However, Francis et al. (2013) only study audit quality, not audit pricing. Evidence on audit pricing, 

in addition to audit quality, is important to conclude whether concentration in the audit market leads to a 

lack of competition and associated implications for audit pricing without a concurrent shift in audit quality. 

For example, if concentration leads to lower audit quality, but shows a negative or no association with audit 

fees, the association with audit quality could be explained by lower demand for audit quality in those 

markets and would be less indicative of the deadweight loss transfer from shareholders to audit firms. 

However, lower audit quality coupled with higher fees cannot be explained by an overall demand for lower 
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audit quality, on average. Thus, evidence about audit pricing is important because it provides stronger 

evidence of concentration leading to a lack of competition compared to evidence about quality alone.  

Research on possible audit fee consequences of audit market concentration is more limited. Early 

studies focus on the United States and generally conclude that the audit market is characterized by price 

competition. For example, Danos and Eichenseher (1982) infer that the audit market is driven by price 

competition by showing that the market shares of market-leading audit firms erode over time in non-

regulated industries. Doogar and Easley (1998) find that a model of undifferentiated price competition 

explains the level of audit market concentration within the United States. Pearson and Trompeter (1994) 

address the association between market concentration and audit fees over a narrow scope covering 

insurance companies authorized to do business in the state of Wisconsin between 1982 and 1986. Their 

findings suggest that higher levels of market concentration lead to higher levels of price competition (i.e. 

lower audit fees). 

However, the sample periods used in these studies are during the era of the Big 8 public accounting 

firms, and it is possible, or even likely, that the existence of twice as many Big N firms compared to today 

reflected a fundamentally different audit market during that period in time.3 Since 1989, mergers and the 

fallout from the Enron scandal have reduced the number of Big N public accounting firms to four, which 

has altered the global audit market substantially. Consequently, the results of these older studies may not 

be generalizable to the current audit market. Related to this point, Carson et al. (2012) find that the Big N 

fee premium in Australia has increased as the audit market transitioned from the Big 6 era to the Big 5 and 

Big 4 eras. Similarly, Feldman (2006) finds that the change in audit market concentration after the demise 

of Andersen was followed by an increase in fees in those industries where Andersen had a larger presence.  

More recently, Dunn et al. (2011) approach the issue from one of Big 4 market share equality. They 

find that Big 4 market shares were more equal after the demise of Andersen, although overall audit market 

concentration increased. Dunn et al. (2013) follow up on this result and find that Big 4 market share equality 

                                                
3 The Big 8 public accounting firms included Arthur Andersen, Arthur Young & Co., Coopers & Lybrand, Ernst &Whinney, 
Deloitte Haskins & Sells, Peat Marwick Mitchell, Price Waterhouse, and Touche Ross. 
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measured at the national level is associated with lower fees and higher quality, whereas equality at the city 

level is associated with higher fees but is not associated with quality. 

Other recent studies have focused on the potential effects of audit market concentration in a variety 

of other contexts.  Huang et al. (2016) examine the direct and indirect effects of audit market concentration 

in China and find a positive relation between concentration and audit fees, as well as in improvement in 

audit quality. The authors argue that audit quality is improved indirectly through increased audit fees, which 

offsets any negative direct effect of concentration on audit quality.  Eshelman and Lawson (2017) show a 

positive association between concentration and audit fees in the U.S., and that increased concentration is 

associated with fewer discounts on initial engagements (i.e. reduced lowballing).  In addition, they find a 

positive association between concentration and audit quality, and that this positive association holds for 

first-year engagements only if there is no lowballing by the auditor. 

Finally, Numan and Willekens (2012) investigate spatial competition in the audit market. They find 

that audit fees for North American companies increase when there is higher auditor-client industry 

alignment and when there is more spatial distance in the local industry market between the incumbent 

auditor and its nearest competitor.4 Therefore, their study focuses more specifically on the pricing 

consequences of audit product-market differentiation among the Big 4 audit firms, and not concentration.  

Conversely, Chu et al. (2018) argue that a market’s audit pricing is driven by the largest audit firm in the 

market rather than from firms of similar size or smaller firms.  They find that U.S. audit fees decrease when 

the difference in size between the largest audit firm and other audit firms in a given market increases, which 

suggests that smaller firms charge lower audit fees due to their competitive disadvantage. 

In terms of competition between individual Big 4 firms, a Big 4 firm from a different country is a 

worse substitute for a Big 4 firm from the same country. By defining audit markets at the country-level, the 

                                                
4 We note that while Numan and Willekens find a negative association between their audit market Herfindahl index (a measure of 
concentration) and audit fees, suggesting that increased concentration across U.S. audit markets decreases audit fees, we point out 
that four other studies in our overall discussion on page two above that find a positive association between audit market 

concentration and audit fees (Pearson and Trompeter, 1994; Feldman, 2006; Huang et al., 2016; Eshelman and Lawson, 2017). 
Indeed, we frame our contribution as investigating this issue, which is still unresolved in the literature, by providing a di fferent 
perspective on the evidence from a cross-country point of view. 
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range of potential substitutes for the incumbent auditor is effectively limited to auditors operating within 

that country. There are practical constraints to moving audit staff across international boundaries. Even 

though the Big 4 advertise themselves internationally as “one firm,” they are actually networks of country-

specific affiliates operating as separate legal entities within individual countries (Doty 2011). Francis et al. 

(2013) emphasize the importance of legal jurisdictions due to audit markets being country-specific in 

nature, with the right to practice granted at the country level. While the Big 4 public accounting firms are 

comprised of global networks, a firm’s presence in each country represents a separate practice in the specific 

audit market and a legally autonomous partnership.  

We also acknowledge the deep literature on auditor industry specialization. This literature argues 

that auditors develop industry-specific knowledge that allows them a particular competitive advantage 

when auditing a client within their industry of specialization. Therefore, we predict an interplay between 

auditor concentration and industry experience. Consequently, we investigate concentration at the country-

industry level in our analyses because we believe audit firms are inherently competing for clients within 

industries (as well as within the country).5 

2.2 Hypotheses 

2.2.1 Big 4 Market Concentration and Audit Fees for Complex Clients 

Given the conflicting and unclear set of results in the literature we describe above, our goal is to 

contribute to the overall debate on audit market concentration by investigating the association between audit 

fees and concentration within the Big 4 group of auditors in a cross-country setting. Given the conflicting 

empirical evidence on audit market concentration, there are several reasons that we believe this analysis 

                                                
5 We offer the following specific example to highlight our more general arguments: A large biotechnology company located in 
Uruguay wants their audit performed by a Big 4 auditor because they are a relatively large company. While all Big 4 audit firms 
operate in Uruguay, only three of these firms audit client companies in the biotechnology sector. Therefore, if the client company 
believes it is being overcharged, it can receive bids from the other two auditors that possess experience auditing biotechnology 
firms. However, if the client company’s auditor is the only auditor in Uruguay that has any experience auditing biotechnology firms 
(a high concentration setting within the industry), it will be difficult for that client company to switch away from their current Big 
4 auditor and find another Big 4 auditor in Uruguay who can successfully audit the company. Although each of the Big 4 have 
international networks and experience in most, if not all, industries, extant research consistently documents the importance of 

industry expertise and knowledge to audit outcomes (e.g. Craswell et al. 1995; Ferguson et al. 2003; Francis et al. 2005). Further, 
switching to a Big 4 auditor that does not possess experience auditing biotechnology firms will send a negative signal to the market 
about the quality of the audit being performed. Therefore, the company’s current auditor is able to charge a fee premium because 
they know the client possesses limited options to ‘shop around’ for an auditor that can provide the same quality of service. 
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contributes to the literature. First, regulators’ concerns about audit market concentration are primarily 

driven by concerns that high levels of concentration will lead to reduced competition in the audit market, 

which could potentially lead to higher audit fees and lower audit quality. However, concentration does not 

necessarily lead to reduced competition (Dedman and Lennox 2009). Nicholson and Snyder (2008) point 

out that pricing in oligopolies can fall anywhere between the two extremes of perfect competition and 

monopoly pricing. The “Bertrand Paradox” is the situation where oligopoly pricing leads to the same 

outcome as that under perfect competition, and is generally consistent with early studies of concentration 

and audit pricing in the United States (Danos and Eichenseher 1982; Doogar and Easley 1998; Pearson and 

Trompeter 1994).   

Nonetheless, economic theory predicts that audit firms in an oligopoly will be able to avoid the 

Bertrand Paradox and enjoy higher audit pricing when certain conditions are present. Of particular interest 

to our study is the situation where different suppliers of a good or service are not perfect substitutes for 

each other (Nicholson and Snyder 2008). The Big 4 segment of the market is characterized by larger, more 

sophisticated and complex clients, and among this client group, the Big 4 firms are the only true 

competitors. In contrast, smaller audit firms can, and do, compete for less complex clients. In other words, 

small audit firms are less credible substitutes when it comes to auditing highly complex clients than they 

are in the market for less complex clients. This means that there are a limited number of audit firms that 

can credibly compete for engagements of complex clients, which makes it more likely that concentration 

will affect pricing and quality for these clients.  

 We argue that the mixed evidence in the extant literature of the effects of audit market concentration 

on audit pricing and quality are due to relatively generalized settings in prior studies that do not consider 

client characteristics to the extent necessary. Therefore, our study focuses on more complex audit 

engagements for which smaller (i.e. non-Big 4) auditors are not likely to be able to compete, thus creating 

a situation where Big 4 auditors may be able to increase audit fees for complex clients when these clients 

have fewer Big 4 auditors to choose from (i.e. when Big 4 concentration is high). Specifically, we focus on 
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more complex engagements as measured by client size, international operations, and the use of IFRS, and 

now turn to our discussion of these characteristics in detail. 

 

2.2.2 Client Size 

Our discussion above suggests several cross-sectional tests based on client characteristics where 

we can reasonably expect the relationship between audit market concentration and audit fees to be strongest. 

The Big 4 group of auditors serve a wide range of clientele, and non-Big 4 auditors are likely better able to 

compete within the market for smaller clients. Therefore, we expect the effects of audit market 

concentration will be more pronounced when clients are larger because there will be fewer audit firms that 

can effectively compete for these clients given the inability of most or all non-Big 4 auditors to serve large 

clients. In other words, variation in client characteristics will make it more or less likely that a particular 

client can even consider the use of a non-Big 4 audit firm as a credible alternative. Therefore, larger, more 

complex clients only have the Big 4 firms as credible options, whereas smaller clients can potentially choose 

between either a Big 4 or a non-Big 4 auditor. When this is the case for a large client, and there are also a 

very limited number of Big 4 auditors to choose from (e.g. only one or two), these Big 4 auditors may be 

able to behave in an oligopolistic (or in very extreme cases even monopoly) fashion. Based on these 

considerations, we expect Big 4 market concentration to have a pronounced effect for relatively large Big 

4 clients.  

However, as we discuss at length above, some studies on fee consequences of increased 

concentration suggest that concentration can actually result in lower audit fees. Conversely, regulator 

concerns of oligopolistic behavior suggest higher audit pricing occurs in response to increased audit market 

concentration.  Given these conflicting concerns, and that a main goal of our study is to shed light on this 

issue, we state our hypothesis regarding an overall effect of concentration on pricing for relatively larger 

clients in the null form: 

H1a: There is no association between Big 4 audit market concentration and audit fees for 
engagements of relatively large clients. 

 

2.2.3 International Operations 
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Next, we consider clients that do and do not exhibit international operations. Clients with 

international operations are more complex and it is more difficult for non-Big 4 auditors to serve and 

compete for these clients as they do not possess the extensive experience and resources necessary to audit 

multinational clients. Further, although the Big 4 firms operate as separate legal entities across countries, 

their large global networks make it relatively easier for them to coordinate audits of clients with global 

operations across international borders. In highly concentrated audit markets, firms have less choice overall 

in selecting an ‘equivalent’ auditor. At the extreme, when only one Big 4 audit firm exists in a market, it is 

competing only with non-Big 4 auditors. Thus, if the client requires the knowledge and scale of a Big 4 

firm because it operates internationally, it has no choice but to hire the Big 4 auditor even if some of the 

fees charged can be considered ‘economic rents’ to the audit firm. This issue is especially problematic when 

that client firm needs to hire an auditor with the capacity to handle the coordination of audit work across 

international borders. Conversely, non-Big 4 firms are better able to compete with Big 4 firms when the 

client only operates in a single country. However, based on similar logic applied to H1a, we state the 

following hypothesis in null form: 

H1b: There is no association between Big 4 audit market concentration and audit fees for clients 

with international operations. 

 

2.2.4 Use of International Financial Reporting Standards 

Next, we consider clients’ use of International Financial Reporting Standards (IFRS). Although 

mandatory IFRS implementation has occurred in many countries around the world, there are still several 

that allow firms to use a set of domestic accounting standards. Further, some companies are allowed to 

decide whether to voluntarily adopt IFRS or use their country’s domestic standards. This creates a 

significant ‘split’ whereby audit firms that have invested in IFRS-specific knowledge and expertise in the 

past possess a competitive advantage over those that have not. In this case, we expect the Big 4 audit firms 

are especially well positioned in terms of being able to access IFRS expertise and implement this expertise 

on an audit for a client that uses IFRS. This is again the case because of Big 4 audit firms’ global networks. 

These networks allow for easier transfer of IFRS-specific knowledge across an audit firm operating in 
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multiple countries (Carson 2009). The alternative is an audit firm that operates only within the borders of a 

single country. In this case, the audit firm must generate its own internal knowledge about IFRS.  

Therefore, we expect non-Big 4 auditors are better able to compete with clients in the Big 4 segment 

of audit market that use domestic auditing standards, as opposed to IFRS. Companies that use domestic 

accounting standards likely possess more choice when it comes to selecting an auditor because local 

auditors are intimately familiar with that country’s domestic accounting standards. Consequently, for firms 

that use IFRS and thus possess incentives to hire a Big 4 audit firm, we predict these Big 4 firms will be 

able to charge economic rents when audit market concentration is high. However, consistent with our 

development of H1a and H1b above, we state the following null hypothesis:  

H1c: There is no association between Big 4 audit market concentration and audit fees for clients 

that use IFRS. 

 

2.2.5 Big 4 Market Concentration and Audit Quality 

As discussed above, the market for audit services has been characterized by some as oligopolistic 

(Hermanson et al. 1987; Ivancevich and Zardkoohi 2000). If this is the case, then we expect increased 

concentration will be positively associated with higher audit pricing accompanied by lower audit quality. 

However, a counterargument exists in that concentration may arise from certain audit firms developing 

expertise that allows them to provide higher quality audits, which in turn allows them to capture additional 

market share (e.g., Craswell et al. 1995). If this is the case, we expect a positive association between Big 4 

market concentration and audit quality. Therefore, the question of whether Big 4 market concentration 

reflects oligopolistic behavior by audit firms, or whether it simply reflects quasi-rents earned by these firms 

in response to developing specific expertise in terms of auditing complex clients, has so far been left 

unanswered in the literature.  

In a similar cross-country setting as ours, Francis et al. (2013) find a negative association between 

Big 4 concentration and audit quality overall as measured by absolute abnormal accruals, income-increasing 

abnormal accruals, and the probability of reporting a profit. This suggests that a Big 4 oligopoly exists 

overall. However, and importantly, in our setting we argue in H1 that concentration will lead to higher 
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prices, but only for complex clients where the barriers to entry for non-Big 4 auditors to compete are 

relatively high. Therefore, we expect that concentration will affect audit quality (one way or the other, either 

positively or negatively) only for our subsets of relatively high complexity firms (i.e. large firms, firms that 

have international operations, and firms that use IFRS). This is the case because we believe auditors may 

develop expertise in auditing relatively complex clients, which results in a predicted positive association 

between concentration and audit quality. The alternative is that auditors take advantage of their position in 

an oligopolistic market by charging higher fees to these complex clients due to barriers to entry for smaller 

auditors, while at the same time providing lower quality audits to these complex clients so that they can 

retain the quasi-rents that come along with operating in an oligopolistic audit market.6  

Given these competing predictions and because we cannot presume, a priori, that oligopolistic 

behavior exists in the audit market for relatively complex client firms, we state our second hypothesis in 

null form: 

H2: There is no association between Big 4 audit market concentration and audit quality for complex 
client firms that are relatively large, have international operations, or use IFRS. 

 

3. Empirical Model, Sample and Descriptive Statistics 

3.1 Empirical Model 

To measure the extent to which audit pricing across countries is affected by the concentration within 

the Big 4 group of audit firms, we examine the following model: 

 Ln_AUD_FEES or AUD_FEES_SC = f (Big 4 Audit Market Concentration, Large Client  

       Size, International Operations, IFRS Use, Client Controls, Auditor Controls, Country  

 Controls, Country / Industry/ Year Fixed Effects)            (1) 

 

where Ln_AUD_FEES is the natural log of total audit fees (in $U.S.) charged to a client firm in year t, and 

AUD_FEES_SC is the total audit fees charged to a client firm in year t scaled by the square root of total 

                                                
6 We do not believe these arguments apply to lower complexity clients because, again, non-Big 4 auditors serve as credible 
substitutes for these clients, and are thus able to directly compete with Big 4 auditors. Therefore, we do not believe Big 4 audit 
market concentration will affect audit quality for these less complex clients. Consequently, we focus our audit quality hypothesis 
on the predicted effects of Big 4 auditor concentration only for our relatively high complexity sample of client firms.  
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assets at the end of year t.7 We analyze the natural log of fees similar to a large body of research that 

examines audit fees (e.g. Bell et al. 2001; Krishnan and Wang 2015), as well as the scaled measure similar 

to Simunic (1980) to mitigate any concern that our results are driven by the transformation choice of our 

dependent variable. We cluster standard errors at the country-industry-year level in all analyses to mirror 

the level at which our test variable of interest is calculated. All results are virtually identical if we cluster at 

the firm level instead. 

We measure Big 4 audit market concentration using the variable BIG4_CONCEN, which is the 

Herfindahl index measure of market concentration, based on total client assets audited, for a client 

company’s audit firm in a given country-industry-year grouping as  

        H = Σ [a / A]2             (2) 

where ‘a’ is the dollar value of total client assets audited by one of the Big 4 auditors in a country-industry-

year group (based on 2-digit SIC codes), A is the total value of assets audited in that group by all Big 4 

auditors, and Σ is the summation over all Big 4 auditors that perform audits within that group. We measure 

our test variable within industries due to the inherent competition between companies within industries, as 

well as the competition for audits that occurs within industries. BIG4_CONCEN ranges from a theoretical 

high of 1.0 when a single Big 4 auditor possesses the entire Big 4 market share in a country-industry-year 

grouping, to a low of 0.25 when all Big 4 auditors in the market possess exactly equal market.  

For our tests of H1a that examine whether the audit fees of relatively large client companies are 

more affected by concentration compared to relatively small companies we use the variable LARGE_SIZE 

which is equal to 1 when a client firm’s total assets are greater than the 25th percentile value for all sample 

observations within the same country-industry-year grouping, and 0 otherwise. This assumes that non-Big 

4 auditors could reasonably compete for the smallest 25 percent of existing Big 4 clients. We expect Big 4 

audit market concentration will be associated with audit fees only for the large set of Big 4 clients due to 

                                                
7 We transform all currencies into $U.S. so as to be comparable across countries. We use the December 31 foreign exchange rate 
found in the Wharton Research Database Service FX rate data file (see https://wrds-www.wharton.upenn.edu/pages/support/data-
overview/foreign-exchange-rates-wrds-fx-database-documentation/#foreign-exchange-rates). 

https://wrds-www.wharton.upenn.edu/pages/support/data-overview/foreign-exchange-rates-wrds-fx-database-documentation/#foreign-exchange-rates
https://wrds-www.wharton.upenn.edu/pages/support/data-overview/foreign-exchange-rates-wrds-fx-database-documentation/#foreign-exchange-rates
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the more limited choice of engaging an audit firm with the ability to handle these larger clients (i.e. barriers 

of entry exist for non-Big 4 auditors for these larger clients).8 

For our tests of H1b that examine whether client companies with international operations, versus 

those that operate only within their home country, are charged higher audit fees as concentration rises, we 

use the variable INTER_OPER which is equal to 1 when a client firm has assets located in at least one 

country besides its home country, and 0 otherwise. We identify these companies using the foreign assets 

variable in the Worldscope database where these companies show a non-zero level of foreign assets. We 

expect Big 4 audit market concentration will be associated with audit fees only for international clients due 

to the decreased choice of finding an auditor that possesses the ability to audit a client with international 

operations. Again, we expect this because as concentration rises, these companies possess even fewer 

choices in terms of selecting an auditor that is able to audit such firms. 

For our tests of H1c that examine whether client companies that use International Financial 

Reporting Standards, versus those that use their country’s domestic accounting standards, are charged 

higher audit fees as concentration rises, we use the variable IFRS which is equal to 1 when a client firm 

uses IFRS in a year, and 0 otherwise.9 We expect Big 4 audit market concentration will be associated with 

audit fees only for IFRS clients due to the decreased choice of finding an auditor that possesses the ability 

to audit a client that uses IFRS. Again, we expect this because as concentration rises, these companies 

possess even fewer choices in terms of selecting an auditor that is able to audit such firms. It is also 

important to note that for our IFRS analyses, we delete all country-year groupings where either zero firms 

or 100 percent of firms use IFRS. This eliminates the possibility that these analyses are biased towards 

finding results.10 

                                                
8 Our intention here is to split client size at the level we reasonably expect non-Big 4 auditors can service clients based on size, and 
thus can be expected to be able to compete with Big 4 auditors in winning these clients. We believe this is best represented by the 
smaller 25 percent of clients which is the reason we use this cutoff for our small/large client variable. However, results are virtually 
identical if we cut this at the median level of client size instead. 
9 We delete 227 firms from our sample that voluntarily report under U.S. GAAP 
10 This results in the deletion of 5,644 observations from 29 country-year groupings (representing four total countries) where zero 
firms use IFRS. It also results in the deletion of 6,941 observations from 111 country-year groupings (representing 16 total 
countries) where 100 percent of firms use IFRS. In untabulated analyses we add back these firms are our results are virtually 
identical. 
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Finally we note that correlations among the three moderating variables are relatively low, indicating 

that these measure generally different forms of client complexity. The variable LARGE_SIZE is correlated 

with INTL (IFRS) at 0.11 (-.09) and INTL is correlated with IFRS at 0.29. All are statistically significant. 

Further, in Section 4.8 below we perform a factor analysis of these three variables and collapse them into 

one ‘complexity’ variable, and find that all results are very similar. 

We also identify and control for a multitude of client and audit firm characteristics commonly 

included in prior studies that analyze audit fees (Carson 2009; Hay et al. 2006). Further, we include various 

country-level variables in order to control for possible country determinants of audit fees that are observable 

and vary across time. We also include country, industry (2-digit SIC), and year fixed effects in all models. 

The inclusion of country fixed effects allows us to control for unobservable differences across countries 

that may affect audit fees. This is important in any cross-country study, and is in addition to our country 

control variables that vary from year-to-year within each country.  

3.2 Sample 

 We use data from the Thomson Reuters Worldscope database for all client firm data including audit 

fees and the identity of a firm’s auditor.11 We use the World Bank’s World Development Indicators database 

to identify all country-level data except for the variable RULE_OF_LAW, which is taken from Kaufmann 

et al. (2015). 

Table 1 presents the sample. There exist 166,889 firm-year observations in Worldscope between 

2007 and 2013. We limit our sample to 2007 and after due to the limited availability of audit fees before 

this year.12 We delete 78,325 firms that use a non-Big 4 audit firm as we are interested in the market 

                                                
11 We separately purchased the “Advanced Analytics” module from Thomson Reuters which includes the historical identification 
of a company’s auditor for each fiscal year audited in the past. This module is necessary because the ‘regular’ Worldscope database 
treats the auditor variable as a ‘current item,’ meaning that no historical information is available. Further, the module comes with 
a taxonomy that translates the auditor code into the actual name of the auditor firm in each country. Based on these names and 
country locations, we hand coded each Big 4 audit or affiliate firm as a Big 4 or non-Big 4 auditor by investigating online the names 
of all audit firms in each country to determine its Big 4 / non-Big 4 status as the Big 4 firms commonly have a separate website for 

each country. 
12 Data availability on audit fees drops off significantly prior to 2007. For example, in the entire Worldscope database, the number 
of Big 4 client firms with audit fee data available drops from 10,521 in 2008 to 6,487 in 2007, 3,862 in 2006 and 2,906 in 2005. 
Fee data is relatively stable between 10,327 and 10,844 observations during 2008 to 2013. 
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concentration within the Big 4 set of firms. Our sample is further reduced by 37,460 observations for which 

data is missing on firm-level control variables including stock price and shares outstanding data, and a 

further 14,360 observations where audit fees are not available (as this is still not reported for companies in 

some countries). A further 7,373 observations are deleted due to missing data on country-level control 

variables. Finally, we delete 192 observations from country-industry-year groupings with less than 20 

observations overall. We do this because, again, we include country, industry, and year fixed effects in all 

analyses and including these observations would result in too little variation within these groupings. Our 

final sample is comprised of 29,179 firm-year observations that comprise 6,981 individual firms from 28 

countries. 

3.3 Descriptive Statistics 

 Table 2 presents descriptive statistics for the 28 countries included in our sample. The values 

presented are the mean values over all years in the sample for each country. Audit fees, GDP per capita, 

and GDP are presented here in raw $U.S., whereas they are log-transformed in all regression analyses. The 

mean value of audit fees within countries is approximately $1.0 million per engagement, or 0.09 percent of 

client assets, and the values range from a low of about $142,000 (0.02 percent) in Poland (Philippines and 

Poland) to a high of $3.8 million (0.24 percent) in France (Indonesia).13 Big 4 concentration ranges from a 

mean low of 0.38 in Japan to a high of 0.98 in Philippines (again, this variable is calculated within industry-

year groupings in countries). The country with the largest percentage of firms with international operations 

is Austria at 96.5 percent, and lowest in Thailand at 18.4 percent. IFRS use is lowest in Indonesia and 

Thailand where no public companies use IFRS and 100 percent in many countries that mandate IFRS use 

by public companies. Finally, firms are largest, on average, at about $8.5 billion in total assets in France, 

and smallest at about $543 million in Nigeria.14 

                                                
13 Our scaled audit fees variable AUD_FEES_SC is scaled by the square root of total client assets per Simunic (1980). We present 

this variable in Table 2 as scaled by simple client assets so the reader can get a sense how large audit fees are compared to total 
client firm size across countries. 
14 Overall, large client firms comprise 66.9 percent of the final sample, firms with international operations comprise 44.3 percent 
of the sample, and firms that use IFRS comprise 21.76 percent of the sample. 
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 We include the variable BIG4_SHARE, which is the percentage of public companies audited by a 

Big 4 audit firm in a country, to control for the demand for high quality auditing overall in a country based 

on Francis et al. (2013).15 This shows a low value of 19.1 percent in India and high value of 96.9 percent in 

Finland. There is wide variation across countries for our remaining variables indicating the need to control 

for these cross-country characteristics that are common in the accounting and auditing literature (e.g. 

Francis and Wang 2008; Francis et al. 2013; Michas 2011; Lamoreaux et al. 2015). 

 Table 3, Panel A presents descriptive statistics for our firm-level variables. One important 

difference to note here compared to Table 2 are the values for BIG4_CONCEN, which are much lower. 

This is because we can only present one mean value per country in Table 2 (even though it varies at the 

country-industry-year level). The values here indicate that these means in Table 2 are driven by country-

industry groupings with especially high concentration. Over the entire sample of firm-year observations, 

the mean (median) value is 0.474 (0.410), with a 25th (75th) percentile value of 0.343 (0.529). Intuitively, 

these values make much more sense given that, again, BIG4_CONCEN equals 0.25 when all four audit 

firms share the market equally within a country-industry-year group, and 1.00 when only one firm operates 

in a grouping. 

 Table 3, Panel B presents a Pearson correlation matrix of all variables used in the study. Some of 

our control variables, as defined in Appendix A, are highly correlated with one another; however, VIF 

values on the test variable are below 6.0 in all analyses, well below the threshold of 10.0 outlined in 

Kennedy (1992), indicating that multicollinearity is not of concern. 

4. Results 

4.1 Audit Market Concentration, Client Size and Audit Fees 

 Table 4 presents our tests of H1a on the impact of Big 4 concentration on audit fees for relatively 

small compared to larger client firms. Our test variables of interest in this table (in bold text in all analyses) 

are the combined coefficients (BIG4_CONCEN + LARGE_SIZE * BIG4_CONCEN) as this represents the 

                                                
15 In untabulated analyses, we investigate whether overall Big 4 share in a country affects the relationship between Big 4 
concentration and audit fees/quality. We find that it does not (except in one model out of 15 that were analyzed). 



 

21 

 

 

overall impact of concentration on audit fees for large clients (H1a). The combined coefficients in both 

models are positive and significant at p<.001, as predicted. This indicates that, for complex large clients 

that require the services of a Big 4 auditor, increased concentration among the Big 4 is associated with 

higher audit pricing.16 Economically, this represents a 9.8 (13.2) percent increase in audit fees (scaled audit 

fees) when going from one standard deviation below to one standard deviation above the mean value of 

concentration for relatively large client firms.17  

 The coefficients on the main effect for BIG4_CONCEN (representing the effect for relatively small 

clients) are both negative and statistically significant suggesting that Big 4 concentration is negatively 

associated with audit pricing for small clients. We believe the predicted coefficient here is unclear to begin 

with, which is why we do not present any formal hypothesis about this effect.18 However, and importantly, 

                                                
16 It is also possible that auditor concentration displays a non-linear effect on auditor pricing. To address this possibility, we include 
the squared term BIG4_CONCEN * BIG4_CONCEN in both models and results are unchanged. We also note that we find a 
collinearity challenge in adding this squared term as it causes Variance Inflation Factor values to soar above 40 for both the squared 
term and our main (not squared) test variable, which are far beyond the suggested upper limit of 10 in the li terature (Kennedy 
1992). Therefore, we do not include the squared term in our tabulated results. 
17 To calculate economic significance for our log-linear model in the first column we first standardize our test variable 
BIG4_CONCEN so that it exhibits a mean value of 0.0 and a standard deviation of 1.0. For an OLS model where the dependent 

variable is a natural log and a test variable is continuous, the coefficient on the test variable represents the percentage increase (after 
multiplying by 100) in the dependent variable for each one-point increase in the test variable. For example, a 0.08 coefficient 
represents an 8.0 percent increase. When we rerun our log-linear model using the standardized value we find the combined 
coefficient for large firms is 0.049. This means that as BIG4_CONCEN increases one point, audit fees increase by 4.9 percent. This 
value is doubled when going from one standard deviation below to one standard deviation above the standardized mean value of 
BIG4_CONCEN. The calculation for our model of scaled audit fees in the second column is simpler. We calculate the change in 
scaled fees by multiplying the combined coefficient for large firms by the standard deviation of BIG4_CONCEN, and then multiply 
this by two. This represents the change in scaled audit fees when going from from one standard deviation below the mean value of 

BIG4_CONCEN to one standard deviation above. We then scale this by the mean value of AUD_FEES_SC overall. 
18 We argue that in the market for less complex clients, Big 4 auditors must lower pricing overall in order to compete effectively 
with non-Big 4 auditors for these clients. However, whether and how Big 4 concentration affects small clients (and less complex 
clients in general) is unclear because it depends on the overall ‘average’ equilibrium level for audit pricing/quality that exists, and 
that average equilibrium’s relationship with Big 4 concentration, across our sample countries for these clients. When there are 
multiple Big 4 auditors present, some Big 4 firms may charge higher fees and some may charge lower fees in comparison to one 
another (and provide higher and lower audit quality compared to one another) to these less complex clients. Thus, there is likely a 
point at which some small clients choose to hire a Big 4 auditor and pay slightly more in fees than if they hired a non-Big 4 auditor, 

but less in fees than if they hired the most expensive Big 4 auditor. Others may choose to hire the most expensive Big 4 auditor 
because of their specific demands. Therefore, when there are multiple Big 4 auditors in a market, these Big 4 auditors are able 
differentiate with respect to one another on the price/quality spectrum in this manner when competing for less complex clients. 
And importantly, these equilibria are reached differently in different small client markets. When there is only one Big 4 firm to 
choose from, this only Big 4 firm is ‘responsible’ for the entire equilibrium described above. And again, the equilibrium level of 
audit pricing and quality are different in different small client markets. Therefore, whether Big 4 market concentration is positively 
or negatively (and to what extent) associated with pricing/quality in a specific market for less complex clients depends on the 
specific supply/demand and pricing/quality equilibrium that exists among less complex clients for audits in that specific market. 

Therefore, the overall effect of Big 4 concentration on less complex clients across a sample of countries ‘could go either way’ 
depending on the ‘average’ effect across our sample countries and markets. Therefore, we do not make definitive predictions on 
this or conclusions about the result we find. We believe future research can better investigate these various equilibria reached in 
non-Big 4 auditor markets in the deep manner it deserves. 
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we also report in a sensitivity test later in the study that when we perform a factor analysis on our three 

measures of complexity and reduce them into one measure, we find no significant association between Big 

4 audit market competition and audit fees charged to less complex clients. 

4.2 Audit Market Concentration, Client International Operations and Audit Fees 

 Table 5 presents our tests of H1b on the differential effect of audit market concentration on client 

firms with and without international operations. Therefore, the coefficient on BIG4_CONCEN represents 

the impact of concentration on audit fees for client firms that operate only in their home country, and are 

thus of lower complexity. Given that the variable INTER_OPER equals one for client firms that exhibit 

assets located in at least one country besides their home country, the combined coefficient (BIG4_CONCEN 

+ INTER_OPER * BIG4_CONCEN) represents the impact of concentration for these international client 

firms (H1b). Both main coefficients are again negative and significant, consistent with the results in Table 

4 but for firms that operate only in their home country. Conversely, the combined coefficients are both 

positive and highly significant. Therefore, we conclude that as Big 4 concentration rises, Big 4 auditors are 

able to charge higher fees to these more-complex client firms with international operations that possess 

fewer options in hiring an auditor that has the ability to audit relatively complex clients. This also makes 

sense intuitively. For example, at the extreme where only one Big 4 auditor operates, clients with 

international operations that demand the services for Big 4 auditors at a higher rate have only one choice 

of auditor. Consequently, the auditor is able to charge a premium for its services due to this highly restricted 

choice. We suppress the reporting of control variables here (and next in Table 6) for brevity. 

A calculation of economic significance shows a 10.2 (12.8) percent increase in audit fees (scaled 

audit fees) when going from one standard deviation below to one standard deviation above the mean value 

of concentration for firms with international operations.19 

4.3 Audit Market Concentration, Client IFRS Use and Audit Fees 

                                                
19 We calculate economic significance exactly as that for the Table 4 analyses. 
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 Table 6 presents results for H1c, which are similar to the analyses in Tables 4 and 5 except that we 

split our client firms into complexity sub-samples based on whether a firm uses their country’s domestic 

accounting standards or IFRS. Therefore, the coefficient on BIG4_CONCEN represents the impact of 

concentration on audit fees for firms that use domestic standards. Given that the variable IFRS equals one 

for firms that use IFRS, the combined coefficient (BIG4_CONCEN + IFRS * BIG4_CONCEN) represents 

the impact for these firms that use IFRS (H1c). Both main coefficients are again negative, but are not 

significant, which differs from the results in Tables 4 and 5, and indicate that Big 4 concentration is not 

associated with audit fees for firms that use domestic accounting standards. Conversely, the combined 

coefficients are both positive and significant. Therefore, when a client firm uses IFRS and demands an audit 

firm that is better able to audit under International Financial Reporting Standards, these auditors are able to 

charge higher prices as Big 4 concentration rises and there are fewer options for clients to choose from in 

this respect. 

A calculation of economic significance shows a 10.6 (13.7) percent increase in audit fees (scaled 

audit fees) when going from one standard deviation below to one standard deviation above the mean value 

of concentration for firms with international operations.20 Importantly, this also introduces an additional 

cost of IFRS adoption to the literature that has not been previously discussed. 

Overall, our results in Tables 4 through 6 are consistent with our hypotheses that Big 4 market 

concentration is positively associated with audit fees for relatively large clients (H1a), clients that exhibit 

foreign operations (H1b), and clients that report under International Financial Reporting Standards (H1c).  

4.4 Tests of Audit Quality 

Overall, our results in Tables 4 through 6 indicate that when client firms are more complex, both 

in terms of operations and accounting standards usage, and thus demand the services of a Big 4 auditor that 

possesses the capability to audit highly complex clients, Big 4 concentration is positively associated with 

                                                
20 We calculate economic significance exactly as that for the Table 4 analyses. 
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audit fees. This reflects the decreased choice these complex firms possess in terms of hiring a capable Big 

4 auditor and, in turn, Big 4 auditors are able to charge a premium to these client firms. 

However, the question remains whether firms are being charged higher prices due to a substantial 

reduction in or absence of competition, but at the same time are receiving lower quality audit services. In 

our setting, the results of increased pricing because of Big 4 concentration could still reflect the demand 

and payment for higher-quality audit services. Therefore, we directly test whether Big 4 concentration is 

associated with audit quality to see if more complex clients receive a higher- or lower-quality audit as 

concentration rises.  

Table 7 presents these results on audit quality (H2) using a similar presentation compared to our 

analyses of audit fees in Tables 4 through 6.21 We employ three proxies for audit quality. First, we calculate 

the absolute value of discretionary accruals using the modified Jones model (Dechow et al. 1995; Jones 

1991) as in Kothari et al. (2005), with return on assets included as a variable in the predicted accruals model. 

Further, we calculate predicted accruals within country-industry-year groupings instead of industry-year 

groupings. It is important to calculate these independently within countries as accruals are likely determined 

differently across countries. Our second proxy is income-increasing accruals where we keep only firm 

observations where signed discretionary accruals are above zero (Burgstahler and Dichev 1997; Frankel et 

al. 2002; Graham et al. 2005; Jones 1991).22 Finally, we calculate the probability a firm reports a net profit 

(compared to a loss).23 Therefore, this variable is similar to many studies that use the probability of a loss 

                                                
21 One important consideration when testing the effects of auditor concentration on audit quality is the finding that audit firm’s 
possess a ‘style’ that is reflected in the audited financial reports of their clients (Francis et al. 2014). Therefore, it is  possible that 
when concentration is extremely high (i.e., only one auditor operates in a country-industry grouping), that accruals would look very 
similar across engagements, thus leading to lower (or zero) variation in accruals. However, the findings on auditor style in Francis 

et al. employ a sample of only U.S.-based audit firms. Conversely, our sample of the Big 4 set of audit firms operate across country 
borders where auditors operate and separate legal entities (Doty 2011) and are exposed to different legal and other country-level 
institutional characteristics (Francis and Wang 2008). Therefore, it is unclear whether or how auditor style plays a role in our 
setting, and future research is necessary to establish what this role may be. 
22 It is possible that firms that possess incentives to deflate negative earnings even further (e.g. in ‘big bath’ situations) offset other 
firms’ incentives to increase earnings when earnings is already positive. Therefore, in an analysis of signed abnormal accruals 
(including both income-increasing and income-decreasing) this could lead to an overall effect that is close to zero when analyzing 
the pooled group. This is indeed what we find when we analyze the full sample of firms using signed abnormal accruals as our 

dependent variable. Taken together with our analysis of absolute abnormal accruals, this provides evidence that firms record more 
extreme accruals, likely based on their specific incentives, when Big 4 concentration is higher. 
23 We exclude the control variables ROE and LOSS from our probability of reporting a profit model because they perfectly predict 
the dependent variable. 
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as an indicator of higher audit quality (e.g., Francis et al. 2013). We simply reverse this proxy so that a 

positive sign on the coefficient for BIG4_CONCEN represents lower audit quality for all three proxies.24 

The predictions for the signs on control variables are taken from Francis et al. (2013), and we include the 

control variables only in Panel A for brevity. 

Panel A of Table 7 presents results that split our firms on complexity using our large firm size 

variable. The coefficient on BIG4_CONCEN (for small firms) is insignificant in all three models. 

Conversely, the combined coefficients (for large clients) are positive and significant in columns one and 

three, and insignificant in column two (where the p-value equals 0.157). Therefore, in the first and third 

columns audit quality is lower only for relatively large firms. We find weaker support for this in the second 

model. These results provide evidence that relatively large firms are charged higher prices, but receive a 

lower quality audit, as Big 4 market concentration rises. 

Panel B of Table 7 presents our results after splitting our firms into those that operate internationally 

versus those that do not. Again, none of the coefficients on BIG4_CONCEN (for firms that only operate 

domestically) are significant, while all three combined coefficients (for international firms) are positive and 

significant (p<0.05 in all cases). Combined with our results in Table 5 showing that firms with international 

operations are charged more in terms of audit pricing as concentration rises, these results indicate they 

receive lower audit quality as concentration rises.  

Finally, Panel C of Table 7 presents our results after splitting between firms that use and do not use 

IFRS. The results align with those in Panel B (albeit with slightly higher p-values for firms that use IFRS 

in two of the three models) and, again, indicate that while these firms are charged higher audit prices as Big 

4 market concentration rises, their audits are of lower quality. The one exception is that the coefficient on 

BIG4_CONCEN is positive and significant in the first column indicating lower audit quality for firms that 

use domestic accounting standards. 

                                                
24 We note that we use the same control variables for our audit quality tests as we do for our audit pricing tests. Our intent with this 

is a) both include a multitude of auditor, client firm and country variables to control for these important characteristics, and b) given 
that we are analyzing whether audit quality increases or decreases along with increases in Big 4 auditor concentration, our intent is 
to provide models the reader can compare with confidence regarding this. We note both the long list of controls that we include in 
both models as well as their general presence in models that analyze audit fees and audit quality in the literature. 
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 In summary, when we combine our results on audit pricing with our results on audit quality, we 

provide evidence that as concentration among the Big 4 audit firms rises, they are able to charge higher 

audit fees to more complex clients. Concurrently, clients of these firms receive lower-quality audits. 

Overall, our results provide compelling evidence that there exists a cost to client firms, both in terms of 

pricing as well as audit quality, when concentration among the Big 4 audit firms is relatively higher across 

countries. This information should be of interest to regulators within countries in deciding whether or how 

to incentivize more competition among the Big 4 audit firms. It should also provide useful information to 

company managers and investors in terms of knowledge of dead-weight costs to individual firms that result 

from Big 4 audit market concentration.25 

4.5 Additional Analysis – Small Compared to Large Countries 

 Studies exist that investigate the effect of city-level auditor concentration on audit quality for clients 

located in the United States. For example, Kallapur et al. (2010) find that auditor concentration is negatively 

associated with discretionary accruals, which indicates a positive effect on audit quality. Conversely, Boone 

et al. (2012) find the opposite effect using a sample of both Big 4 and non-Big 4 audit firms as well as only 

Big 4 firms. Therefore, results based on U.S. data alone is unclear. Further, it is also unclear how difficult 

it is for managers of client firms to seek a different auditor in a different city if they feel that local audit 

market concentration affects the ability of local auditors to fulfill their specific auditing demands. The 

frictions to going outside one U.S. city to search for an appropriate auditor in a different city is limited only 

by distance. Conversely, the frictions of going outside one’s country to find a different auditor are affected 

by the large legal, language, and cultural barriers that exist across countries. 

 However, in relatively large countries it is likely much easier to find a ‘substitute’ auditor much 

the same way it is in the U.S. as these large countries likely provide a more diverse set of local city markets, 

auditors, and levels of concentration. Conversely, in relatively small countries there may be one or a few 

                                                
25 As a robustness test, we include all three of our complexity variable in model and interact all three with Big 4 concentration. We 

do this for all our audit fees and quality tests, and find that all results continue to hold. Further, the magnitude effect for large client 
firms is the largest, the effect for IFRS use is about half that for large firms, and the effect of international operations is in between 
the two when considering effects on audit fees. A similar analysis on audit quality shows the effect is large for international 
operations, followed by large client size, with IFRS use showing the lowest magnitude effect. 
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city ‘hubs’ where financial activity takes place. In countries where this is the case it is likely more difficult 

to find a substitute auditor. Consequently, audit market concentration is likely to affect audit fees and audit 

quality more in smaller countries. 

 We find this to be the case. Specifically, when we split our sample countries into large and small 

sub-samples based on geographic area (the median value of square kilometers of land mass across our 

sample countries) as well as overall economic development (the median value of GDP scaled by population) 

we find that concentration is still positively and significantly associated with audit fees in large, developed 

countries (p-values are less than .001 in all cases). We also find that concentration is incrementally more 

impactful on fees in relatively small compared to large countries (again, at the p < 0.001 level in all cases). 

Therefore, we find a positive association in both small and large countries, but an incremental effect in 

small over large countries. Regarding audit quality, we find no association between concentration and audit 

quality for clients in relatively large countries using all three of our audit quality proxies. However, we find 

both an incremental and overall negative impact of concentration on audit quality for firms located in 

relatively small countries when analyzing absolute and income-increasing abnormal accruals (at the p < 

0.001 level in both cases). We do not find these differences when analyzing the probability of small profits 

where all of our coefficients are insignificant.  Overall, this provides some evidence that higher audit pricing 

is more likely to occur in smaller countries where client firms likely have fewer choices when it comes to 

hiring a different auditor. 

4.6 Additional Analysis – Other Country Institutional Characteristics 

 There exist studies that investigate the effects of country-level legal and other institutional 

characteristics on audit quality and pricing (e.g. Francis and Wang 2008; Michas 2011). However, this 

question is a bit more complex in our setting because it is difficult to theorize why these differences may 

affect how auditor concentration in turn affects quality and pricing. For example, research indicates that 

Big 4 auditors perform higher quality audits in countries where investor protection laws are stronger 

(Francis and Wang 2008). However, it is not at all clear how or why investor protection would affect the 

relationship between auditor concentration and audit fees/quality. In fact, we see no reason why this would 
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affect audit fees in any way as audit fees are a contracted amount between the auditor and the client firm 

that is not subject to litigation from investors (unless some type of fraud or something severe is occurring). 

Further, the strength of investor protection certainly affects the auditor’s incentives to conduct a high quality 

audit. But the effect on these incentives is the same whether there exists only one Big 4 auditor in a market 

or all four Big 4 auditors. Therefore, we do not see any reason why these incentives would differ based on 

Big 4 auditor concentration. However, for completeness, we have investigated various country 

characteristics. These include investor protection (Francis and Wang 2008; LaPorta et al. 1997), rule of law 

(Kaufmann et al. 2015) cultural masculinity and individualism (Hofstete 2001), overall competitiveness 

within a country (World Bank 2018), common versus code law (LaPorta et al. 1998), and overall GDP 

growth (World Bank 2018). We find no consistent results within or across any of these factors. Therefore, 

we conclude that our challenge in developing a theory that connects auditor concentration to audit 

fees/quality that works through one of these characteristics is born out in the data. 

4.7 Additional Analysis – Countries Where Big 4 Auditors Do Not Dominate 

 The Big 4 group of auditors are not the dominant set of auditors in all countries. However, this is 

very unusual. In our sample, this is the case only in China, India and Poland (after sample deletions due to 

data limitations) where Big 4 auditors service less than 50 percent of the audit market. Therefore, our theory 

that larger and more complex clients likely need to select a ‘Big 4’ auditor due to these characteristics do 

not hold in these countries as clients are likely to look to the dominant non-Big 4 audit firm. However, if 

we look at which specific audit firm is the most dominant we find that China is the only sample country 

where a non-Big 4 auditor is the largest (EY is the largest in India and Deloitte is the largest in Poland). 

 Regardless, it is possible our results are driven by including these three countries which exhibit 

very different characteristics in terms of overall Big 4 market share. Therefore, we completely delete these 

three countries and rerun all tests. We find all results are qualitatively consistent. Importantly, we also note 

that even though the Big 4 dominate to a lesser extent in these countries, our theory can be generalized to 

the specific set of audit firms in a particular country that are the largest, most dominant, and are better able 
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to serve larger and more complex clients. Therefore, we expect our conceptual results hold within these 

countries even though these audit firms are not considered one of the ‘Big 4’ firms. 

4.8 Sensitivity Analyses 

 To ensure that our results are robust to a variety of research design choices, we expose our analyses 

to numerous alternative tests. First, it is likely that our three moderating variables on client size, international 

operations and IFRS use are not independent of each other. Therefore, we perform a factor analysis on these 

moderating variables to see whether these three factors represent a more fundamental, underlying 

characteristic that makes it more difficult for non-Big 4 auditors to compete for and serve based on this 

underlying characteristic. This is indeed what we find in that all three variables load on only one factor that 

exhibits an eigenvalue greater than one. We consider this factor to be a measure of overall client complexity. 

We then split this factor variable at the median level to create two sub-samples of firms that are more/less 

complex and rerun all our tests on audit fees and audit quality. Our results show that Big 4 auditor 

concentration is positively associated with audit fees only for the subsample of more complex clients 

(p<.001 in both cases using our two measures of audit fees). There is no significant association for less 

complex clients (p=.688 and p=.692 for our two audit fee models). Further, we find that Big 4 auditor 

concentration is negatively associated with audit quality in all three of our audit quality tests (p<.05 in all 

cases). We find no association for less complex clients in two of our three audit quality tests (on income-

increasing abnormal accruals and the likelihood of profit reporting). We do find a positive association for 

less complex clients for our absolute abnormal accruals test (p<.05). Overall, we conclude these tests 

support our general theory that Big 4 auditor concentration impacts more complex clients, but does not 

impact less complex clients overall. This may also partially alleviate concerns on our findings in some 

models that Big 4 auditor concentration is negatively associated with audit fees for smaller clients and 

clients that operate only domestically in that we do not find this to be the case with our overall factored 

measure of client complexity. 

 Second, our measure of Big 4 market concentration is based on client assets audited. Our results 

are qualitatively consistent if we use client sales to measure concentration instead with three exceptions. 
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The combined coefficient in column one of Table 6 is no longer significant (p=.301). Further, the combined 

coefficient in the third model in Table 7, Panel A is no longer significant. However, the combined 

coefficient in the second model in this same panel is now positive and significant (p=0.029) 

Third, to mitigate the concern that our results are driven by countries with a large number of 

observations, we delete all countries, one at a time, where firm-year observations comprise more than five 

percent of the sample and rerun all tests (Australia, Hong Kong, Japan, South Korea and United Kingdom, 

where Japan is especially large and constitutes a full 39.5 percent of our sample). For our analyses of audit 

fees in Tables 4 through 6, all results are virtually identical after these deletions. For our analysis of audit 

quality in Table 7, out of 45 models analyzed (nine separate results multiplied by five country deletions) 

results do not hold a total of eight times. These are limited to absolute and income-increasing abnormal 

accruals as the analyses of profit reporting always hold. Further, these changes are spread relatively evenly 

among four of the five countries that are deleted (with no changes from those tabulated after deleting China).  

Fourth, some industry-year groupings exhibit a value of 1.0 for the variable BIG4_CONCEN 

(indicating that only one Big 4 firm operates in these industry in a year). Therefore, we drop 1,153 

observations where this is the case to mitigate the concern that these are driving our overall results and 

inferences. They are not, as our results are qualitatively consistent after these deletions. We expand this test 

and drop observations where the industry-year groupings exhibit a value of 0.90 or greater, and again the 

results are unchanged. 

Fourth, we drop industry-year groupings with fewer than five observations to mitigate the 

possibility these groups are driving our results (3,561 total deletions). They are not as all results remain 

consistent after making these deletions.  

Fifth, it is possible that audit pricing and audit quality are joint functions that are determined 

simultaneous. Therefore, we re-perform all analyses using a Seemingly Unrelated Regressions technique 

(using the ‘sureg’ command in STATA) and find that all our results are very similar. 

Finally, while we include year fixed effects in all models, it is still possible that our results are 

somehow driven by increases in audit fees over time. To mitigate this concern, we restrict our sample and 
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delete all observations in years prior to 2010 so that our sample covers only 2010 through 2013. This also 

alleviates the concern that the global financial crisis years of 2008 and 2009 are driving our results. For our 

analyses in Tables 4 through 6, all results are qualitatively consistent. In Table 7 there are three exceptions. 

All three analyses of the likelihood of reporting a profit for large firms, firms with international operations, 

and firms that use IFRS no longer hold. 

5. Conclusion 

This study investigates the cross-country variation in Big 4 audit market structure across 28 

countries to examine the effects of Big 4 audit market concentration on audit pricing. Results indicate that 

audit fees charged to relatively complex clients are higher when the audit market is more heavily 

concentrated within the Big 4 group of auditors. This finding is consistent with regulator concerns that 

higher market concentration leads to a lack of competition. Reinforcing this interpretation, we find that the 

results only hold for subsamples of clients where non-Big 4 auditors are likely to be less credible substitutes 

for Big 4 auditors: relatively large clients, clients with international operations, and clients that use IFRS. 

Importantly, we also find that within-Big 4 concentration is negatively associated with audit quality within 

these same sub-samples.  

Together, these results provide evidence that concentration within the Big 4 segment of the market 

leads to a lack of competition and higher audit fees without a corresponding increase in audit quality. In 

fact, we find a decrease in audit quality as Big 4 concentration rises. Concentration in the audit market has 

long been a concern of regulators in multiple countries, but empirical evidence is mixed. Our results help 

to clarify some of this mixed evidence. We argue that the audit market is segmented both in terms of the 

characteristics of client firms and the number of audit firms that can credibly compete for relatively complex 

clients. Accordingly, we argue that concentration is more likely to lead to the aggressive pricing behavior 

sometimes observed in oligopolies in the Big 4 segment of the market, and we provide empirical evidence 

to support our hypotheses. These results should be pertinent to regulators interested in the effects of audit 

market concentration, as well as practitioners and researchers attempting to understand pricing in audit 

markets around the world. It should also be of interest to shareholders, managers and audit committees in 
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better understanding the costs of increased concentration within the Big 4 group of auditors around the 

world. 
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Appendix A   Variable definitions 

Variable  Definition 

 

Dependent Variables: 

Ln_AUD_FEES = the natural log of the total dollar amount of audit fees paid by a client company to their  

  external auditor in year t. 

 

AUD_FEES_SC = the total dollar amount of audit fees paid by a client company to their external auditor in  

  year t scaled by the square root of total assets at the end of year t. 

 

ABS_AB_ACC = the absolute value of performance-adjusted abnormal accruals for a client company in year  

  t as calculated per Kothari et al. (2005). Abnormal accruals are calculated within country- 
  industry-year groupings where industries are defined using 2-digit SIC codes. 

 

AB_ACC> 0 = income-increasing abnormal accruals where only observations where signed abnormal  

  accruals are positive are retained. Abnormal accruals are calculated as the value of  

  performance-adjusted abnormal accruals for a client company in year t as calculated per  

  Kothari et al. (2005). Abnormal accruals are calculated within country-industry-year  

  groupings where industries are defined using 2-digit SIC codes. 

 

PROFIT = 1 if a client company’s net income is greater than or equal to zero in year t, and 0 otherwise. 

 

Test Variables: 

BIG4_CONCEN = the Herfindahl index measure of market concentration, based on total client assets  
  audited, for a client company’s audit firm in a given country-industry-year grouping.  

 Industries are based on 2-digit SIC codes. 

 

LARGE_SIZE = 1 when a client firm’s total assets are greater than the 25th percentile value for all sample 

observations within the same country-industry-year grouping, and 0 otherwise.   

 

INTER_OPER = 1 if a client company exhibits non-zero assets outside its home country in year t, and 0 

otherwise. 

 

IFRS = 1 if a client company uses IFRS in year t, and 0 otherwise. 

 
Firm-Level Control Variables: 

SIZE = the natural log of a client company’s market value of equity at the end of year t. 

 

ROE = the total net income scaled by total shareholder’s equity of a client company in year t. 

 

LOSS = 1 if a client company’s net income is below zero in year t, and 0 otherwise. 

 

RETURN = the total percentage stock price return, including dividends, for a client company during  

  year t. 

 

STD_RETURN = the standard deviation of the prior twelve month stock price returns, including dividends,  

  for a client company during year t. 
 

LEV = the total liabilities scaled by total assets for a client company at the end of year t. 
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Appendix A. (Continued) 

Variable  Definition 

 

MB = the total market value of equity scaled by total book value of equity for a client company  

  at the end of year t. 

 

SALES_GROWTH = the percentage growth in sales from year t-1 to year t for a client company. 

 

CASH_STI = the total cash plus short-term investments for a client company at the end of year t. 

 
GLOB_EXP = 1 if a client company’s auditor is the global industry expert in year t, and 0 otherwise.  

  industry expertise is calculated as the audit firm in an industry-year grouping (worldwide)  

  that audits the largest share of client company sales in the grouping. 

 

NAT_EXP = 1 if a client company’s auditor is the national industry expert in year t, and 0 otherwise.  

  Industry expertise is calculated as the audit firm in a country-industry-year grouping that  

  audits the largest share of client company assets in the grouping. An auditor must audit at  

  least 50 percent of client assets within a grouping to be considered the national industry  

  expert. 

 

AUD_TENURE = 1 if a company has been audited by the same audit firm for four years or more including  
  the current year, and 0 otherwise. 

 

NEW_AUDITOR = 1 if a company changes auditors between year t-1 and year t, and 0 otherwise. 

 

Country-Level Control Variables: 

BIG4_SHARE = the total percentage of clients audited by a Big 4 auditor in a country during year t. 

 

GDP_GROWTH = a country’s growth in gross domestic product from year t-1 to year t. 

 

Ln_GDP_PER_CAP = the natural log of a country’s gross domestic product per capita in year t. 

 

Ln_GDP = the natural log of a country’s gross domestic product in year t. 
 

INFLATION = the percentage inflation value for a country in year t. 

 

MKT_CAP_PERC = the total market capitalization of all publicly-traded companies in a country in year t  

  scaled by gross domestic product. 

 

RULE_OF_LAW = the rule of law index taken from Kaufmann et al. (2015). 

 
_________________ 
Data for all firm-level variables and the variable BIG4_SHARE are taken from the Worldscope database. Data for all country-level 
variables (except BIG4_SHARE) are taken from the World Bank’s World Development Indicators Database. All variables are 

converted to $U.S. using end-of-year exchange rates for each variable reported in a foreign currency. 
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______________________________________________________________________________ 
Table 1 Sample Selection 

            

         N     

Firm observations between 2007 and 2013 in Worldscope with positive  

 total assets 

   166,889 

  

Less:  

    Firms that Use a Non-Big 4 Audit Firm or with missing auditor data (78,325) 

    Observations with missing data on firm-level control variables, including 

            stock price and shares outstanding data 

 

(37,460) 

    Firms with missing data on audit fees (14,360) 

    Observations with no data for country-level variables (7,373) 

    Observations from countries with fewer than 20 observations             (192) 

  

Final Sample        29,179 

  

Total Number of Countries               28 
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____________________________________________________________________________________________________________ 
Table 2 Descriptive Statistics for the 29 Countries in the Study (Mean Values by Country) 

 

COUNTRY N 
AUD_FEES 

($) 

AUD_FEES 

SCALED 
(%) 

BIG4 
CONCEN 

INTL 

OPER 
(%) 

IFRS 
(%) 

FIRM 

SIZE 
($million) 

BIG4 

SHARE 
(%) 

GDP 

GROWTH 
(%) 

GDP 

PER 
CAP ($) 

GDP 
($billion) 

INFLA 

TION 
(%) 

MKT 

CAP 
(%) 

RULE 

OF 
LAW 

               
Australia     1,563       905,662  0.12 0.52 49.8 100.0     2,514  63.9 2.81   55,302    1,226  2.72 102.9 1.75 
Austria          57       610,483  0.05 0.64 96.5 100.0     1,695  91.9 0.89   49,277       415  2.29 22.1 1.84 
Belgium        164       966,431  0.06 0.76 72.6 100.0     3,469  81.4 0.70   46,176       505  2.39 52.4 1.37 
China        786       683,592  0.04 0.44 37.0 26.3     4,722  21.7 9.01     5,248    7,064  3.29 63.5 -0.41 
Denmark        184       983,099  0.11 0.66 72.8 100.0     1,699  89.1 -0.32   59,932       332  2.21 61.8 1.91 
Finland        329    1,094,315  0.12 0.65 83.3 100.0     2,420  96.9 -0.25   48,951       263  2.22 60.9 1.94 
France        920    3,834,907  0.12 0.56 76.0 100.0     8,512  67.6 0.53   42,498    2,763  1.58 67.9 1.45 
Germany        755    1,881,394  0.08 0.58 83.1 100.0     7,271  60.7 0.83   44,119    3,594  1.70 39.6 1.65 
Hong Kong     2,238       655,770  0.09 0.43 67.0 11.4     3,183  76.4 3.22   33,417       235  3.26 471.1 1.52 
India        454       190,915  0.05 0.55 44.3 1.3     1,429  19.1 6.57     1,368    1,667  9.90 75.5 -0.04 
Indonesia          53    1,523,775  0.24 0.64 34.0 0.0     1,271  59.4 6.07     2,813       679  5.99 41.5 -0.63 

Italy        362    1,655,167  0.06 0.63 61.2 100.0     5,756  83.2 -1.27   37,436    2,218  2.10 20.0 0.39 

Japan   11,534       690,319  0.16 0.38 28.4 0.1     2,062  76.1 0.23   42,026    5,361  -0.09 65.2 1.31 

Korea, Rep.     2,390       157,261  0.03 0.44 25.5 36.7     2,756  66.0 3.56   22,456    1,110  3.04 87.0 0.97 

Malaysia     1,292       164,291  0.04 0.56 39.9 0.5        992  66.6 4.61     8,716       246  2.56 137.5 0.49 

Netherlands        193    2,456,297  0.10 0.73 89.6 100.0     5,540  88.9 0.31   52,056       865  2.04 71.9 1.80 

New Zealand        260       313,936  0.07 0.66 39.2 96.2        898  86.7 1.51   33,864       148  2.54 42.5 1.88 

Nigeria          64       337,671  0.15 0.66 42.2 35.9        543  79.3 6.02     2,075       339  10.78 19.1 -1.15 

Norway        209    1,497,705  0.08 0.67 78.2 100.0     4,399  94.7 0.94   92,651       455  1.91 53.5 1.93 
Philippines          84       173,493  0.02 0.98 21.4 89.3     1,809  84.8 4.97     2,141       200  4.70 67.7 -0.55 
Poland          79       142,208  0.02 0.59 58.2 100.0     1,448  41.6 2.73   13,196       507  2.60 34.0 0.72 
Singapore        654       538,415  0.07 0.60 71.8 7.6     2,500  81.0 5.42   48,197       248  3.64 141.6 1.71 
South Africa        595    1,459,469  0.14 0.60 50.4 100.0     2,096  73.4 2.63     6,627       339  6.74 184.9 0.09 
Spain        162       958,089  0.04 0.63 71.0 100.0     4,774  90.2 -0.33   32,179    1,490  2.35 78.2 1.13 
Sweden        761       891,924  0.13 0.61 64.3 100.0     1,835  86.9 1.07   55,217       519  1.46 96.2 1.94 
Switzerland        369    1,867,759  0.11 0.52 78.9 87.3     4,356  92.0 1.42   78,881       622  0.24 172.6 1.78 
Thailand        255       312,537  0.07 0.63 18.4 0.0        791  68.3 3.28     4,813       320  3.20 75.2 -0.19 
United Kingdom     2,413    1,455,320  0.08 0.52 60.7 87.7     4,345  56.6 0.52   41,858    2,623  3.05 112.1 1.69 

               

Means     1,042    1,014,364    0.09    0.60    57.7    66.9     3,038    73.0    2.41    34,410    1,298    3.22    89.9    1.01  

               

 

Values for all variables except N are the mean values across all observations within a country across all sample years. N is the number of client firm-year observations 
within a country. The variable AUD_FEES_SCALED in this table is calculated as total audit fees scaled by total assets so that these values are more easily 
interpreted. The scalar used in all subsequent analyses is the square root of total assets consistent with Simunic (1980).  The variables AUD_FEES, GDP_PER_CAP, 
and GDP are presented in raw form in this table (and are log-transformed in all subsequent analyses). See Appendix A for all other variable definitions. 
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______________________________________________________________________________ 
Table 3  
Panel A: Distributional Properties of Dependent, Test and Firm-Level Control Variables 

 
Variable N Mean Std. Dev. 25% Median 75% 

       
AUD_FEES ($thousands) 29,179 815 1,985 159 282 605 

LnAUD_FEES 29,179 12.690 1.234 11.992 12.565 13.320 

AUD_FEES_SC 29,179 18.612 15.229 8.099 15.004 23.939 

BIG4_CONCEN 29,179 .474 .189 .343 .410 .529 

LARGE_SIZE 29,179 .668 .470 0 1.000 1.000 

INTL_OPER 29,179 .442 .496 0 0 1.000 

IFRS 29,179 .361 .480 0 0 1.000 

SIZE ($millions) 29,179 2,049 8,809 72 254 1,098 

ROE 29,179 .100 .122 .037 .084 .149 

LOSS 29,179 .092 .289 0 0 0 

RETURN 29,179 .113 .491 -.182 .044 .302 

STD_RETURN 29,179 .099 .055 .060 .086 .122 

LEV 29,179 .488 .204 .334 .499 .646 

MB 29,179 1.610 1.758 .653 1.034 1.821 

SALES_GROWTH 29,179 .085 .291 -.035 .049 .158 

CASH_STI 29,179 .159 .142 .055 .117 .218 

AB_ACC 29,179 .058 .086 .014 .033 .065 

GLOB_EXP 29,179 .249 .432 0 0 0 

NAT_EXP 29,179 .246 .431 0 0 0 

AUD_TENURE 29,179 .717 .450 0 1.000 1.000 

NEW_AUDITOR 29,179 .056 .231 0 0 0 
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____________________________________________________________________________________________________________ 
Table 3  
Panel B: Pearson Correlation Matrix 

 
 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) 

(1) LnAUD_FEES                   

(2) AUD_FEES_SC .70                  

(3) BIG4_CONCEN .05 .07                 

(4) LARGE_SIZE .26 .00 -.21                

(5) INTL_OPER .40 .27 .13 .11               

(6) IFRS .23 .21 .35 -.09 .29              

(7) SIZE .63 .16 .12 .45 .38 .27             

(8) ROE -.00 .01 .14 .06 .07 .17 .25            

(9) LOSS .02 .04 -.02 -.06 .01 .02 -.12 -.49           

(10) RETURN -.02 -.01 .03 .03 .03 .03 .11 .20 .13          

(11) STD_RETURN -.05 .01 -.03 -.03 .01 -.06 -.11 -.01 .08 .11         

(12) LEV .33 .16 .11 -.00 .06 .12 .12 .03 -.06 -.06 .06        

(13) MB .10 .11 .16 .10 .14 .24 .39 .61 .11 .01 -.01 .11       

(14) SALES_GROWTH -.04 -.07 .03 .01 -.00 .04 .07 .22 .14 .09 .09 .07 .13      

(15) CASH_STI -.11 .06 -.10 -.01 -.07 -.18 -.15 .06 .04 .10 .10 -.35 .10 -.01     

(16) AB_ACC -.04 .04 .03 -.04 -.00 -.01 -.02 .05 .00 .11 .11 -.04 .06 .05 .15    

(17) GLOB_EXP .05 .03 .08 -.01 .02 .05 .05 .01 .00 .00 -.00 .02 .03 .00 -.00 .03   

(18) NAT_EXP .14 .09 .54 -.03 .13 .18 .18 .08 .02 .01 -.01 .11 .09 .03 -.09 .02 .16  

(19) AUD_TENURE .15 .09 -.03 .06 .04 -.06 .02 -.07 -.01 -.10 -.10 -.00 -.06 -.12 -.00 -.02 -.01 -.01 

(20) NEW_AUDITOR -.06 -.06 .00 -.01 -.02 .01 -.01 -.00 -.00 -.03 .03 .02 .00 .03 -.01 -.00 .01 -.00 

(21) BIG4_SHARE .10 .07 .03 -.01 .01 -.03 -.02 -.09 -.04 -.09 -.09 .03 -.10 -.07 -.02 -.01 .00 .06 

(22) GDP_GROWTH -.14 -.16 .07 -.04 .01 -.04 .10 .17 .14 .00 .00 -.05 .11 .16 .02 .06 .00 .04 

(23) LnGDP_PER_CAP .26 .22 -.11 .04 .07 .15 -.03 -.14 -.07 -.11 -.11 .03 -.11 -.12 -.00 -.07 .00 -.06 

(24) LnGDP .14 .13 -.31 .09 -.20 -.25 -.13 -.20 -.04 -.07 -.07 .07 -.14 -.15 .10 -.11 -.02 -.21 

(25) INFLATION -.11 -.12 .25 -.07 .12 .27 .17 .26 -.07 -.06 .06 -.00 .20 .20 -.11 .10 .03 .15 

(26) MKT_CAP_PERC .02 -.03 -.02 .00 .14 -.08 .09 .09 .03 .13 .13 -.11 .04 .10 .05 .11 .02 .01 

(27) RULE_OF_LAW .21 .19 -.02 .03 .15 .25 .01 -.06 -.06 -.08 -.08 .01 -.03 -.08 -.04 -.05 .02 -.00 
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  (19) (20) (21) (22 (23) (24) (25) (26)          

(19) AUD_TENURE                  

(20) NEW_AUDITOR -.39                 

(21) BIG4_SHARE .09 -.05                

(22) GDP_GROWTH -.13 .02 -.29               

(23) LnGDP_PER_CAP .13 -.04 .45 -.41              

(24) LnGDP .12 .01 -.13 -.27 .25             

(25) INFLATION -.13 .07 -.31 .43 -.56 -.51            

(26) MKT_CAP_PERC -.06 -.05 .05 .20 -.04 -.58 .23           

(27) RULE_OF_LAW .08 -.05 .37 -.35 .88 .01 -.34 .12          

 
Correlations in bold are significant and p<0.05, two-tailed. See Appendix A for all variable definitions. 
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______________________________________________________________________________ 
Table 4 Audit Market Concentration, Large Client Size and Client Audit Fees (H1a) 
 

 

 

Test variables of interest are indicated in bold. ***, ** and * indicate significance at the .01, .05 and .10 levels respectively 
using two-tailed tests. T-statistics are calculated based on robust standards errors clustered at the country-industry-
year level (to mirror the calculation of the test variable BIG4_CONCEN). Coefficients on country, industry and year 
fixed effects are not reported for brevity.  

  

  Dependent Variable 

Test Variables:  Ln_AUD_FEES  AUD_FEES_SC 
     LARGE_SIZE ?         -.416 ***        -8.615 *** 

     
BIG4_CONCEN ?         -.314 ***        -5.667 *** 

(p-value)          (.000)          (.000) 

     
LARGE_SIZE * BIG4_CONCEN +          .573 ***       12.302 *** 

(p-value)          (.000)          (.000) 

     
Combined Coefficient for large     

   client firms +          .259 ***         6.635 *** 

(p-value)          (.000)          (.000) 

     

Control Variables:     

SIZE +          .485 ***         1.743 *** 

ROE -         -.220 ***        -4.657 *** 

LOSS +          .134 ***           .559 * 

RETURN -         -.102 ***          -.655 *** 

STD_RETURN ?          .829 ***       13.688 *** 

LEV +        1.499 ***       11.247 *** 

MB ?         -.136 ***          -.193 *** 

SALES_GROWTH ?         -.075 ***        -1.440 *** 

CASH_STI +          .504 ***       13.110 *** 

AB_ACC -         -.156 **         3.654 *** 

GLOB_EXP +          .011            .277  

NAT_EXP +          .099 ***         1.838 *** 

AUD_TENURE ?          .063 ***           .280  

NEW_AUDITOR ?         -.143***        -2.010 *** 

BIG4_SHARE  ?         -.027         -1.329  

GDP_GROWTH ?          .010 **           .119  

Ln_GDP_PER_CAP ?        2.649 ***       48.912 *** 

Ln_GDP ?       -2.304 ***      -43.422 *** 

INFLATION ?         -.005           -.162  

MKT_CAP_PERC ?          .000 *           .006  

RULE_OF_LAW ?         -.448 **         -7.156 **  

INTERCEPT ?      47.418 ***      831.607 ***  

     

Country / Industry / Year Fixed Effects           YES           YES 

N       29,179       29,179 

R2            74.8 %           38.9 % 
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______________________________________________________________________________ 
Table 5  
Audit Market Concentration, International Operations and Client Audit Fees (H1b) 
 

 
Test variables of interest are indicated in bold. ***, ** and * indicate significance at the .01, .05 and .10 levels respectively 
using two-tailed tests. T-statistics are calculated based on robust standards errors clustered at the country-industry-
year level (to mirror the calculation of the test variable BIG4_CONCEN). Coefficients on country, industry and year 
fixed effects are not reported for brevity.  

  Dependent Variable 

Variable  Ln_AUD_FEES  AUD_FEES_SC 

Test Variables:     

  INTER_OPER ?            .145 ***         -.1.989 *** 

     
 BIG4_CONCEN ?           -.133 *          -5.444 *** 

(p-value)            (.077)            (.000) 

     
   INTER_OPER *BIG4_CONCEN +            .553 ***         11.844 *** 

(p-value)            (.000)            (.000) 

     

Combined Coefficient for client firms     

    with International Operations +            .420 ***            6.400 *** 

(p-value)            (.000)            (.000) 

     

     

Control Variables             YES             YES 

Country / Industry / Year Fixed Effects             YES             YES 

N         29,179         29,179 

R2              72.5 %             39.1 % 
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______________________________________________________________________________ 
Table 6 Audit Market Concentration, IFRS Use and Client Audit Fees (H1c) 
 

 

Test variables of interest are indicated in bold. ***, ** and * indicate significance at the .01, .05 and .10 levels respectively 
using two-tailed tests. T-statistics are calculated based on robust standards errors clustered at the country-industry-
year level (to mirror the calculation of the test variable BIG4_CONCEN). Coefficients on country, industry and year 
fixed effects are not reported for brevity.

  Dependent Variable 

Variable  Ln_AUD_FEES  AUD_FEES_SC 
Test Variables:     

  IFRS ?          .221 ***             .252  

     
 BIG4_CONCEN ?         -.065              .555  

(p-value)          (.252)            (.549) 

     
    IFRS *BIG4_CONCEN +           .514 ***           7.744 *** 

(p-value)           (.000)            (.000) 

     

     

Combined Coefficient for client firms that use IFRS +           .449 ***           7.189 *** 

(p-value)           (.000)            (.000) 

     

     

Control Variables            YES             YES 

Country / Industry / Year Fixed Effects            YES             YES 

N        16,594 
 

        16,594 

R2             57.6 %             37.6 % 
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______________________________________________________________________________ 
Table 7 Audit Market Concentration and Audit Quality (H2) 
 

Panel A: Large client size 

 

  

  Dependent Variable 
De Test Variables:  ABS_AB_ACC  AB_ACC > 0  Prob. (PROFIT=1) 

       LARGE_SIZE ?         -.006 **           .000            -.066 

       
BIG4_CONCEN ?          .006           .017             .055 

(p-value)          (.435)          (.111)            (.637) 

       
LARGE_SIZE * BIG4_CONCEN +          .010 *          -.004             .227 * 

(p-value)          (.094)          (.572)            (.093) 

       
Combined Coefficient for large       

   client firms +          .016 **           .013             .172 ** 

(p-value)          (.037)          (.157)            (.044) 

       

Control Variables:       

SIZE +         -.001 ***          -.003 ***           .091 *** 

ROE +          .005            .054 ***    

LOSS -          .005 ***           .009 ***   

RETURN ?          .001           -.003 *           .520 ***  

STD_RETURN +          .085 ***           .115 ***        -2.361 *** 

LEV -          .008 **           .002         -1.136 *** 

MB +          .001 **           .001            .152 *** 

SALES_GROWTH ?          .004            .000            .955 *** 

CASH_STI ?          .060 ***           .055 *          -.005  

GLOB_EXP ?          .006 ***           .006 **          -.039  

NAT_EXP ?         -.002           -.002           -.037  

AUD_TENURE ?         -.001           -.001           -.001  

NEW_AUDITOR ?          .003            .005           -.045  

BIG4_SHARE  ?          .026           .040 *           .145  

GDP_GROWTH ?          .000            .000            .009  

Ln_GDP_PER_CAP ?          .387 *           .486           -.669 

Ln_GDP ?         -.344 *          -.435 *           .117  

INFLATION ?          .001            .000            .036 * 

MKT_CAP_PERC ?          .000            .000           -.001  

RULE_OF_LAW -          .003            .018            .832  

INTERCEPT ?        6.963 *          8.798 *          2.369  

       

Country / Industry / Year Fixed Effects           YES           YES             YES 

N       29,179       15,179         29,179 

R2  / Area under ROC curve           19.9 %           28.0 %             80.1 % 
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______________________________________________________________________________ 
Table 7 (Continued) Audit Market Concentration and Audit Quality 
 

Panel B: International operations 

 

 

Panel C: IFRS use 

 
Test variables of interest are indicated in bold. ***, ** and * indicate significance at the .01, .05 and .10 levels respectively 
using two-tailed tests. T-statistics are calculated based on robust standards errors clustered at the country-industry-
year (to mirror the calculation of the test variable BIG4_CONCEN). Coefficients on country, industry and year fixed 
effects are not reported for brevity. The control variable LOSS is excluded from the models in Panel C because the 
dependent variable is its inverse. 
 

  Dependent Variable 
De Test Variables:  ABS_AB_ACC  AB_ACC > 0  Prob. (PROFIT=1) 

         INTL_OPER ?         -.016 **           -.018 **             -.417 *** 

       
  BIG4_CONCEN ?         -.005           -.002             -.109 

(p-value)          (.377)           (.751)             (.457) 

       
INTL_OPER * BIG4_CONCEN +           .029 **            .032 **              .409 *** 

(p-value)          (.014)           (.020)            (.000) 

       
Combined Coefficient for client firms       

with International Operations +           .024 **            .030 **              .300 ** 

(p-value)          (.036)           (.031)            (.012) 

       

Control Variables           YES            YES             YES 

Country / Industry / Year Fixed 
Effects 

          YES            YES             YES 

N       29,179        15,179         29,179 

R2  / Area under ROC curve           19.9 %            28.1 %             80.3 % 

       

  Dependent Variable 
De Test Variables:  ABS_AB_ACC  AB_ACC > 0  Prob. (PROFIT=1) 

         IFRS ?         -.005         -.025 *         -.616 *** 

       
 BIG4_CONCEN ?          .034 ***          .012          .020 

(p-value)          (.003)         (.374)         (.930) 

       
 IFRS *BIG4_CONCEN +         -.005          .017          .350 * 

(p-value)          (.713)         (.468)         (.087) 

       
Combined Coefficient for client firms       

that use IFRS +          .029 **          .027 *          .397 * 

(p-value)          (.012)         (.091)         (.068) 

       

Control Variables           YES          YES          YES 

Country / Industry / Year Fixed 
Effects 

          YES          YES          YES 

N       16,594        8,916       16,594 

R2  / Area under ROC curve           19.3 %          28.1 %          79.6 % 

       


