Industry Specialization by Global Audit Firm Networks

Abstract

In this study, the role of global industry specialist networks in the market for audit services is investigated. Global audit firm networks dominate the provision of audit services to large corporations throughout the world. Global industry specialist auditors are argued to represent a higher quality offering by such global audit firm networks. Underlying theory suggests that there are benefits from the use of these network structures, which enables these firms to expand efficiently into the global audit market and to develop global industry specializations. Global industry specialist auditors are identified via market share metrics based on client assets audited. A large sample of 15,749 clients from 64 countries is used to identify global industry specialists. Global industry leaders are observed to receive a 6% premium in addition to the 18% premium received by global audit firm networks. The relationship between national industry specialists and global industry specialists is also examined. It is found that audit fee premiums are consistently associated with global industry leaders, and that this is in addition to fee premiums obtained by brand-name auditors. Audit fee premiums for global industry leaders are found to be in addition to those received by national industry leaders. 
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I. Introduction

Large auditors structure their international operations as global networks of audit firms. Within such global networks, knowledge and resources are shared on the basis of industry specialist groupings. To date, the research literature examining industry specialization has focused upon gains attributable at a city (office) level or at a national level. Here, it is argued that there are economic gains attainable at a global level associated with the operational structure selected by auditors – that of global audit firm networks.  

Research has attributed higher quality auditing to industry specialist auditors (Palmrose, 1986; Craswell, Francis and Taylor, 1995; Ferguson and Stokes, 2002; Ferguson, Francis and Stokes, 2003). In this study, industry specialization is examined at a global level, and industry specialist groups within large audit firms are viewed as a specific example of the co-ordinated operations of global audit firm networks. The use of industry specialist groups within the global network structure enables auditors to improve the quality and consistency of audit services. This study identifies network structures as the organizational structure that underpins and supports global industry specialization as a source of competitive advantage, as evidenced by audit fee premiums obtained by global industry leaders. In addition, this study examines the interaction between the national and global specializations of audit firm networks.

Ferguson, Francis and Stokes (2003) provide some background for considering audit firms as a network; however, their study takes the opposite approach to that undertaken here, focusing on city (office) level specializations rather than firm-wide specialization
. By way of comparison, this study will document the persistence of the specialization phenomenon in the global setting, using network theory to better understand the role of global audit firm networks. Within global audit firm networks, a strategy of creating multi-disciplinary industry specialist teams, supported by global knowledge management databases and common industry-specific work programs and training has been adopted. There is a considerable body of research examining specialization as a characteristic of specific partners, offices or national firms. However, to date, there is no research examining industry specialization as a characteristic of the global audit firm network or how industry specialization observed at a national level relates to that at a global level. Section 2 describes prior research into industry specialization and the theory developed in this study. Section 3 outlines the hypotheses to be tested using the methodology described in Section 4. Section 5 presents the results of the empirical tests and Section 6 concludes the study.
II. Theoretical Development and Prior Research

The research question investigates the relationship between industry specialists and audit fees. DeAngelo’s (1981) agency-based framework suggests that large audit firms make significant investments in audit technology which lead to increases in the number of clients served by a firm. This growth results in increased reputation costs for the firm. Should a low quality audit be discovered, this leads to clients leaving the firm. Accordingly, DeAngelo argues that larger client portfolios act as collateral against poor quality audits and those large auditors have incentives to avoid actions that may jeopardize their reputation. In this environment, incentives exist to provide high quality audit services.   

Global industry specialization is viewed as an extension of DeAngelo’s (1981) arguments. The creation of industry specialists groups within large audit firms is one way to manage client portfolios, reputation risk and hence, audit quality. An additional extension to DeAngelo’s characterization of the large audit firm is to view the firm in its entirety, which is argued here to be a global audit firm network. Industry specialist networks, managed at a global level, are the mechanism by which global audit firms manage the efficient dispersal of existing knowledge and enable new knowledge to be captured within the firm. These actions also promote enhanced audit quality. 

The key advantage of a global firm network is the ability to retain its internally developed knowledge and maintain control over its exploitation globally (Rugman, 1982, p. 15). Whilst audit firms develop knowledge about auditing generally, a valuable source of knowledge is the creation of industry-based knowledge
. This knowledge may be tacit or codified. Tacit knowledge is characterized by its intangibility and includes know-how, experience and motivation, while codified knowledge can be structured, analyzed, updated and made accessible to multiple users. In order to capitalize on codified knowledge, significant capital investment is required. Whilst this favors large firms (due to the need to access greater resources in order to finance such investments), it also provides incentives for specialization. 

The creation of industry specialist networks within the global audit firm networks is one means of focusing resources. It is a logical basis for structuring knowledge in an efficient and accessible fashion. Whilst there are differences between business practices across countries, these are often less pronounced than differences between industries
, so exposure gained by servicing clients in one industry in one location can be readily transferred to clients in that industry in another location. The auditor’s ability to transfer client knowledge obtained globally (particularly where industry ‘best practice’ may be located outside the client country), may increase the perceived value of auditing if the auditor is viewed as a knowledge transfer agent. The presence and value of knowledge spillovers is likely to increase in a specialist environment, especially when knowledge is systematically accumulated and stored on centralized databases for retrieval by industry specialists in other offices of the global audit firm network. These spillovers are now possible between offices and between engagements in a particular industry (rather than isolated to engagements with one particular client). 

Industry specialist firms with global linkages possess advantages not available to domestic firms. These competitive advantages are likely to include knowledge of diverse business practices, an ability to operate across multiple business environments, expertise developed from servicing similar clients in different locations, superior brand image, knowledge and expert professional staff, and the ability to develop specialist industry training and protocols. These competitive advantages will attract clients seeking a higher quality audit. As globalization of product markets and financial markets affects more industries and more countries over time, a greater number of clients will desire the higher quality service capable of being provided by a global audit firm network. Accordingly, over periods of increased globalization, it is anticipated that clients seeking high quality audit services are more likely to select and/or retain a global industry specialist auditor. Whilst the concept of specialization is not new, what is relatively new is the restructuring of the global audit firm networks along industry lines and the promotion of their industry expertise at a global level. This has been a structural change in Big Five firms internationally since the mid 1990s
. 

From an economic perspective, Eichenseher and Danos (1981) argue that industry specialists achieve economies of scale by having a greater understanding of their clients’ business environment. They demonstrate that industry specialization does exist in public accounting. DeAngelo (1981) also notes that knowledge of the client and industry can provide an incumbent firm with cost advantages over a new audit firm. In the context of industry specialization, Danos, Eichenseher and Holt (1989) discuss the economics of knowledge sharing and note that, as specialized knowledge becomes more complex, it is less costly to train one auditor in each of the knowledge areas than to train all auditors in every knowledge area. When auditors become industry specialists, barriers to entry into the audit market increase. In a local market, the barriers to entry are relatively low for an audit firm to compete in an industry grouping. In contrast, in the global marketplace, the barriers to becoming a global industry leading auditor, and to develop a reputation as a global industry specialist, are both high. 

Whilst a considerable amount of research examining the relationship between industry specialization and audit fees has been conducted in the United States, the characteristics of the datasets are not necessarily representative of the full range of industries served by audit firms. For example, Palmrose (1986) and Casterella, Francis, Lewis and Walker (2004) both use survey data; the other U.S. studies use audits of public sector organizations (e.g. school districts - O’Keefe, King and Gaver, 1994, Deis and Giroux, 1996; municipalities - Ward, Elder and Kattelus, 1994) or niche markets such as pension plans (Cullinan, 1998), IPOs (Mayhew and Wilkins, 2003) or single industries (Insurance - Pearson and Trompeter, 1994). Studies that examine a full range of industries using publicly available data have generally been conducted outside the U.S., for example in Australia (Craswell, Francis and Taylor, 1995; Ferguson and Stokes, 2002 and Ferguson, Francis and Stokes, 2003) and Hong Kong (Defond, Francis and Wong, 2000). By way of contrast, the database employed in this study has the advantage of using a full range of industries as well as utilizing the audit fee disclosures in a broad range of countries (including the United States), in which global audit firm networks operate. 

Prior research has produced varying results regarding the effect of industry specialization on audit fees. Studies find all possible outcomes: no relation between audit fees and industry  specialization (Palmrose, 1986; Pearson and Trompeter, 1994; Deis and Giroux, 1996; Ferguson and Stokes, 2002); a negative relation (Ettredge and Greenberg, 1990; O’Keefe, King and Gaver, 1994; Deis and Giroux, 1996; Mayhew and Wilkins, 2003); and a positive relation (Ward, Elder and Kattelus, 1994; Craswell, Francis and Taylor, 1995; Cullinan, 1998; Defond, Francis and Wong, 2000; Ferguson and Stokes, 2002; Ferguson, Francis and Stokes, 2003, Mayhew and Wilkins, 2003, Casterella, Francis, Lewis and Walker, 2004). Given the differences in time periods, locations, definitions of specialization, the levels at which specialization are considered (national or office level) and types of audits considered in prior research, the lack of consistent findings in the literature are not necessarily surprising. The focus in this study are those findings from studies which examine large samples of publicly listed companies across a range of industries. This better represents the audit market faced by global audit firm networks. 

Craswell, Francis and Taylor (1995) found that Big Eight industry specialist auditors were paid an audit fee premium of approximately 16% over Big Eight non-specialist auditors in Australia in 1987. This suggests that industry specialist auditors are producing higher quality reports or providing other benefits (actual or perceived) to their clients, rather than just performing more efficient audits of equal quality. One possible benefit may be in the form of access to a quality provider of non-audit services. Ferguson and Stokes (2002) document that these premiums have been eroded in the post-Big Eight and post-Big Six audit market. Note that the Craswell, Francis and Taylor results are highly sensitive to changes in the market share cut-off used to define an industry specialist. The results reported are at a cut-off of 10% of audit fees, while no results are found for a cut-off of 20% of audit fees. In addition, industry specializations are examined only for industries with greater than thirty firms, reducing the generalizability of this finding to only a sub-set of industrial groups. This cut-off is arbitrary and may also contribute to the results being an artefact of the data. 

Other studies view industry leadership by audit firms as an alternate measure of industry specialization to threshold measures of market share. For example, Palmrose (1986) operationalizes industry specialists as the largest supplier in an industry, as well as the second and third largest if small differences in market share exist. Defond, Francis and Wong (2000) examine industry leaders as well as the three largest suppliers within an industry in the Hong Kong audit market, finding support for a positive relationship between audit fees and industry specialist auditors.  Ferguson and Stokes (2002) and Ferguson, Francis and Stokes (2003) both examine industry leadership and also consider the second ranked industry leader. Ferguson and Stokes (2002) find evidence of fee premiums to the industry leader in 1990, 1992 and 1994 (but not 1998). Ferguson, Francis and Stokes (2003) further investigate the result for 1998, demonstrating that where a firm is a national leader, as well as a city level leader, evidence supporting a positive association between industry leaders and audit fees
. 

Recent research has focused on the importance of audit firm strategy in relation to industry specialization. Mayhew and Wilkins (2003) and Casterella, Francis, Lewis and Walker (2004) both incorporate Porter’s (1985) Five Forces theory of competition and differentiation into the theoretical development of their hypotheses. Mayhew and Wilkins’ (2003) U.S. IPO market study finds that audit firms, which are sufficiently differentiated from their competitors (via capturing market share within industries), are able to extract audit fee premiums from their clients. Casterella, Francis, Lewis and Walker (2004) find that premiums for industry specialization are apparent when clients have low bargaining power (defined as small clients). Both of these studies use the strategy literature to attempt to better understand industry specialization. This is consistent with the approach taken here, which uses the economic theory underlying network structures of global audit firms and their specialist networks to efficiently organize and maintain a product differentiated service.

In the only identified research into industry specialization at a global level, De Beelde (1997) investigates industry specialization by large audit firms globally using 1994 data covering 11,611 firms. However, he only examines client concentration based on number of clients in an industry and does not examine audit fees. The study focuses primarily on European data, with additional analysis of the U.S. and of Japan. He notes that differences between national offices (primarily due to differences in national regulation) have reduced over time and firms are adopting more unified approaches to their audits. De Beelde (1997) finds no evidence of a systematic global pattern of strong presence in specific industries among the then Big Six firms, evidenced by the fact that all Big Six firms were represented in all industries. Whilst some attempt was made to control for audit firm size via the use of a scaled measure based on the predicted number of audits for a particular auditor within a country, no attempt was made to control for client size or audit fees. Industry specialization determined on the number of audits has not been widely used in the literature to measure industry specialization, when compared with studies which use audit fees or client total assets. These latter measures better capture the relative size of clients, and therefore considerable caution must be taken in interpreting the conclusions drawn from this study.

III. Hypothesis Development

When taken together, the review of the literature of industry specialization and the theory supporting global audit firm networks as a means of providing superior audit quality, it is suggested that global industry specialists will achieve audit fee premiums. Whilst the alternative, that specialists achieve economies of scale and pass on the reduction in fees to clients, is possible, a more likely competitive response by global audit firms is to increase audit fees to better reflect the value of the audit and achieve an adequate return on the additional investments required by the specialist audit firm (i.e. product differentiation).  There is little economic rationale for the view that cost savings will be passed onto the client in situations where an actual or perceived higher quality service is being provided. Here it is argued that the premium due to product differentiation for industry specialists is in addition to that for product differentiation for brand name auditors generally. In order to clearly and separately identify these two premiums, industry specialization is tested at the same time as a control variable for brand-name is included in the audit fee model. Further, it is argued that the premium attributable to global specialists is separately identifiable to that obtained by national specialists. Accordingly, it is hypothesized that: 

H1: Global industry specialist networks will charge higher audit fees than other audit firms.

H2: The audit fee premium attributable to global industry specialist networks is in addition to that obtained by national industry specialist auditors. 

IV. Methodology

A sample of 15,749 companies
 representing 64 countries
 was drawn from Extel/Company Analysis was used to calculate measures of industry specialization and industry leadership at global and national levels for the year 2000. Of these companies, approximately one third (n=5567) reported audit fees on the database – this was supplemented for U.S. companies using the Standard and Poors audit fee database (n=2117) and for Australian companies using Craswell’s ‘Who Audits Australia?’ database (n=546). Accordingly, audit fee observations were obtained for a total of 8,230 of the companies representing over 52% of the total firms on the database. Additional testing of Hypothesis 1 uses samples which comprise only industrial companies (n=6607) and firms audited by global audit firm networks only (n=7000). Arthur Andersen, Deloitte & Touche, Ernst & Young, KPMG, PricewaterhouseCoopers (Coopers & Lybrand and Price Waterhouse in 1995), BDO and Grant Thornton were identified as global audit firm networks
. 

Industry Leadership and Market Share Measures

The primary measure of industry specialization in this study is industry leadership. Industry leadership has the advantage of unambiguously identifying the dominant provider of audit services to an industry. This measure has the advantage of being available in all countries and hence better reflects the global dimensions of auditor specialization which are of interest to this study, as well as having regard to the importance of large clients. In addition, sensitivity analyzes employ market share measures of industry specialization based on threshold cut-offs of 10%, 15% and 20%. These thresholds are consistent with prior literature (Craswell, Francis and Taylor, 1995; Ferguson and Stokes, 2002).
This study operationalizes industry specialization at the “industry” level. The ten GICS sectors and thirty eight industries are described in Table 1. To date, the GICS codes have not been used in auditing research. However, in the finance literature, Bhojraj, Lee and Oler (2003) evaluate SICs, GICS and other alternate industry groupings utilized in capital markets research. They find that GICS classifications are significantly better at explaining stock return movements, cross-sectional variation in valuation multiples, forecasted growth rates and key financial ratios. Overall, they report that there is little difference between the performance of the other alternate industry groupings for research purposes. This demonstrates that the GICS perform a similar, or potentially better, role in identifying industries than the SICs or industry codes used in prior auditing research. The industry level of analysis is most similar to the methodology employed in prior research (the 38 industries being comparable in detail to the 24 ASX industry codes for Australian research and 2 digit SICs for U.S. research).

INSERT TABLE ONE HERE

Hypothesis 1 is tested using an OLS regression model specified as follows:

ln(Fee) = ( + (1ln(Assets) + (2CATA +(3Quick + (4Loss + (5Debt_TA+ (6OPAT_TA + (7Auditor + Country Indicator Variables + Global Specialist Auditor Measures + ( 
( 1)

Hypothesis 2 is tested using an OLS regression model specified as follows:

ln(Fee) = ( + (1ln(Assets) + (2CATA +(3Quick + (4Loss + (5Debt_TA+ (6OPAT_TA + (7Auditor + Country Indicator Variables + Global Specialist Auditor Measures + National Specialist Auditor Measures + ( 
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	Variable
	Direction
	Definition

	ln(Fee)
	
	Natural log of audit fee

	Control Variables:
	

	ln(Assets)
	+
	Natural log of total assets

	CATA
	+
	Current assets to total assets

	Quick
	-
	Current assets (less inventories) to current liabilities

	Loss
	+
	1 = loss in current year

	Debt_TA
	+
	Book value of debt divided by book value of assets

	OPAT_TA
	-
	Net Profit divided by total assets

	Auditor
	+
	1 = Global Audit Firm Network

	Country
	?
	Indicator variable: country of observation

	Variables of Interest:
	

	GlL
	+
	1= Global industry leader based on largest percentage of total assets audited within an industry

	NIL
	+
	1= National industry leader based on largest percentage of total assets audited within an industry at national level


V. Results

Table 2 evidence of differential audit firm industry market shares at a global level. Table 2 shows market shares for the ten sectors (shown above the bold line on these tables, e.g. Resources, Financials, Utilities) and thirty-eight industries (shown below the bold line, e.g. Mining, Oil & Gas, Banks, Electricity).

INSERT TABLE TWO HERE

Table 3 shows the global industry specializations as well as where the national specializations overlap the global specializations for the U.S., U.K. and Australia. Banks are the only industry in which these three national and the global specializations align.

INSERT TABLE THREE HERE

Descriptive Results

Sample descriptives for the All Companies sample and for the Industrial Companies Only sample (which excludes firms in the financial sector - Sector 8) are exhibited in Table 4. The rationale for considering the All Companies sample is to examine global industry specialization across the entire global audit market and enable comparability with prior research (such as Ferguson and Stokes, 2002; Ferguson, Francis and Stokes, 2003). However, as the characteristics of financial firms are different to industrial firms (Fields, Fraser and Wilkins, 2004), the Industrial Companies Only sample excluding financial firms, is also analyzed. 

INSERT TABLE FOUR HERE

Due to skewness, the following variables are winsorised at the 5% level (Log Total Assets, Quick, Debt/Total Assets and OPAT/Total Assets). The average firm in the All Industries sample is larger than the average firm in the Industrial sample ($3.344 billion USD versus $1.519 billion USD) as well as having higher liquidity and a lower percentage of current assets to total assets. On average, similar numbers of firms in both groups report losses. Firms in both samples are similar in their choice of type of audit firm (85% are audited by global audit firm networks). A similar proportion of the firms in both samples are audited by the global industry leader (19% and 20% respectively). 

Table 5 reports the Pearson correlations between audit fees, the control variables used in the audit fee model and the main test variables for global industry specialization (GIL); national industry specialization (NIL) and global audit firm networks (GAFN) for the All Companies sample. All of the variables show a statistically significant positive correlation with both audit fees and client size. In particular, audit fees and client size are extremely highly correlated with a partial correlation of 0.803. The correlations are similar in the Industrial Companies sample (not shown). The extent of collinearity is consistent with prior research using the audit fee model. Table 5 illustrates the importance of assessing multicollinearity in reporting the results of findings in this study. 

INSERT TABLE FIVE HERE

Empirical Results

Hypothesis 1 examines whether global industry specialist networks charge higher audit fees than other audit firms. Hypothesis 2 examines the relationship between global and national specializations. Table 6 presents the key findings in relation to Hypothesis 1 and 2. Panel A of the Table shows the results for All Companies, and Panel B of the Table shows the results for Industrial Companies (which excludes firms in the finance sector - Banking, Real Estate, Insurance, Life Assurance, Investment Companies, Speciality and Other Finance). The emphasis, for the purpose of comparison with recent prior research (in particular, Ferguson and Stokes, 2002), will be on the results for All Companies. Any differences in results from the inclusion of firms in the finance sector are considered and the implications for future industry specialization research are explored.

Hypothesis 1: Global Industry Specialization and Audit Fee Premiums

The main test variable for industry specialist (leader) is GIL, an indicator variable which represents the global audit firm auditing the highest percentage of assets within an industry, which is consistent with the approach of Ferguson and Stokes (2002). In Model 1, the clients of all audit firms are considered, in Model 2, only clients of global audit firm networks are considered. 

INSERT TABLE SIX HERE

Table 6, Panel A, Model 1 shows the results for the global audit market across All Companies and All Audit Firm Types (n=8230). The models demonstrate a consistently high explanatory power, with adjusted r2 of 79%. As anticipated, the control variables are all highly significant and in the predicted direction. In Model 1, the global industry leader (an indicator variable for the audit firm auditing the largest percentage of assets within an industry) is found to attract a highly significant, positive premium for audit fees. This premium is in addition to that achieved by brand name auditors (Global Audit Firm Networks). The inclusion of an indicator variable for the second industry leading audit firm does not change this result and does not result in any additional premium in excess of that attributable to the purchase of a brand name audit. In other unreported analyzes, these measures are combined into a single dichotomous variable and the results are unchanged, demonstrating that on average, the two audit firms auditing the largest percentage of assets in an industry receive audit fee premiums. In addition, models using threshold measures of global industry specialization at the 10%, 15% and 20% levels of industry assets are examined. Each of these specifications demonstrates that global industry specialization is significant explanator of increased audit fees
. 

Using the methodology outlined in Craswell, Francis and Taylor (1995, 307), it is possible to determine the magnitude of an intercept shift across two subsets of observations. The percentage shift in the intercept term can be simplified to ex - 1, where x = the mean parameter value of the Audit Firm or Specialist Auditor variable. Using this methodology in Model 1 (Panel A) of Table 6, global audit firm networks achieve an 18% premium in audit fees and global industry leaders achieve a 6% premium relative to other audit firms in 2000
. Kennedy (1985) suggests that a condition index of greater than thirty is indicative of strong collinearity. None of the models reported display condition indices which suggest that multicollinearity is not impacting the analysis performed. Thus, Hypothesis 1 is strongly supported in the All Companies, All Audit Firm Types context.

Table 6, Panel B analyzes the same models outlined above but excludes firms in the financial sector. Firms in the financial sector are excluded as there is evidence to suggest that the audit fee model for such firms differs from the audit fee model applicable to non-financial firms
 (Fields, Fraser and Wilkins, 2004). Excluding the 1,623 firms in the financial sector results in a sample size of 6,607 firms, referred to as the Industrial Companies sample. The models presented here show a high fit with an adjusted r2 of 82-83%. In Model 1, global industry leaders achieve a significant, positive premium in audit fees
. This premium is also significant when an indicator variable for the second global industry leader is included in the model, but not when industry leaders #1 and #2 are combined. This emphasizes the negative, but insignificant, fee premia for industry leader #2. The identified audit fee premiums are economically smaller than those found in the All Companies sample. There is no evidence of fee premiums for global industry specialization using the three continuous measures outlined previously. Overall, the results are weaker than those found in the All Companies sample, suggesting that the findings are sensitive to the inclusion of firms in the financial sector. This result has potential implications for the interpretation of other research conducted into industry specialization at national and local levels, as well as into global industry specialization. Accordingly, Hypothesis 1 is supported in this sample for global industry leadership, but this finding is sensitive to continuous measures of global industry specialization.

Table 6, Panel A, Model 2 shows the results of confining the sample to clients audited by Global Audit Firm Networks. This is consistent with the approach used by Craswell, Francis and Taylor, (1995), Ferguson and Stokes (2002) and Ferguson, Francis and Stokes (2003), to test if industry leader auditors earn a fee premium over their non-specialist, brand name (Big N) counterparts. This research design has the advantage of holding brand name constant and directly testing for fee premiums attributable to industry leadership. The results for the global audit firm network sample in Model 2 are very similar to those for the all audit firm sample contained in Model 1.  The control variables are significant and the models as a whole are well specified (adjusted r2 of 78% for All Companies and 82% for the Industrial Companies).  As previously, shown in Panel A, in the All Companies sample (n=7000), the global industry leader attracts an 11% fee premium
. Threshold measures of industry specialization also provide evidence of returns to industry specialists. 

The results for the Industrial Companies sample (n=5623) in Panel B, Model 2 are qualitatively similar to the findings for the All Companies sample. Global industry leaders are found to achieve a significant audit fee premium of 4%
 but there is no evidence of premiums for second ranked auditors or for specialization using continuous measures. Accordingly, Hypothesis 1 is strongly supported for global industry leaders, but not for continuous measures of global industry specialization when brand name is held constant.

Hypothesis 2: Relationship between National Industry Leadership and Global Industry Leadership

The results of Hypothesis Two, reported in Table 6, Models 3 and 4, is designed to examine the relationship between national industry specialization and global industry specialization.  This is important because the tests conducted in the main analysis to examine global industry specialization may, in fact, be detecting aggregated national industry specializations which have been identified in prior research (for example, Craswell, Francis and Taylor, 1995). Accordingly, this hypothesis analysis is designed to detect the presence of fee premiums for specialization at both the global and national levels. National industry specialists are identified for each of the countries in the database, using market shares based on assets audited, consistent with the methodology used for identifying global industry leaders described previously.

The findings suggest that, in the all auditor market, the premiums for brand name auditors (GAFN), global industry leaders and national industry leaders are all positive and significantly contribute to the determination of audit fees in an additive manner
. The premium for global industry leadership is also positive and weakly significant when financial firms are excluded. When considering only the market for brand name auditors, national industry leadership is significant across all companies and also for industrial companies. Global industry leadership is highly significant in the All Companies group but is only weakly significant when financial firms are excluded. Accordingly, Hypothesis 2 is supported strongly in the All Companies setting and to a lesser extent in the Industrial Companies setting.  

An examination of the underlying data in Table 3 shows that the U.S. national leader is the same as the global industry leader in twenty out of thirty eight industries; the U.K. national leader is the same as the global in fourteen industries; and the Australian national leader is the same as the global leader in four industries
. This is likely explained by the relative size of these three countries. In only one industry (Banks) were the national leader and global leader the same for all three countries. In a minority of industries (eight), the U.K. and U.S. national leaders were the same as the global leaders. Thus, this analysis demonstrates that there is evidence of premiums for global industry specialists in addition to those for national industry specialization. 

Additional Analysis and Sensitivity Testing

Relationship between Global Industry Leadership and Client Size

Carson and Fargher (2004) present evidence which suggests that audit fee premiums attributable to industry specialization in Australia may, in fact, reflect that the audit fee model is not well specified for extremely large clients. This may result in the identification of fee premia for large clients (who also dominate the metrics via which industry specialists are identified). This may be a result unique to the relatively small Australian capital market where a few large companies tend to dominate industry groupings. 

INSERT TABLE SEVEN HERE

The impact of this issue for this study is not clear. This study uses a much larger sample size than is possible in the Australian setting, for example the identification of industry leaders utilizes observations from 15,749 firms. However, to control for the possibility that the audit fee model may not be well specified for extremely large clients, control variables for the largest decile of clients (across the whole sample) and largest decile of clients (measured within industry) are both employed in Table 7. The rationale for the use of two ‘top decile’ measures is that the largest decile of clients across the whole sample is dominated by firms in the finance industry which, on average, have larger assets than firms in other industries. The results indicate that the inclusion of additional control variables for size has no impact on the importance of variables in the underlying fee model and do not improve the explanatory power of the models over those in Table 6. The previous findings of a premium for global industry specialists is not refuted by this analysis. 

Firms in Financial Sector
To test the impact of global industry specialization within the financial sector, models consistent with those in Table 6 are tested for firms in the financial sector only. This sector is tested specifically as the results for global industry leaders differ marginally between Panels A and B of Table 6. The models are well specified with adjusted r2 of 78%-80%, despite existing concerns regarding the specification of models as to the control variables included for the financial sector (Fields, Fraser and Wilkins, 2004). The results indicate that highly significant fee premiums exist for global industry leaders, second ranked global leaders and for all the threshold measures of industry specialization. These results hold for the all audit firm sample (n=1623) and the global audit firm network sample (n=1377). Testing of national industry leadership, including a control variable for global industry leadership, is positive but insignificant. 

Global Industry Specialization and National Audit Fee Models

National models for the three countries (Australia, United Kingdom and United States) with greater than 1000 observations in the all audit firm, all companies sample
 were considered. The key question of interest is the relationship between global industry specialization and national industry specialization in individual national markets. The addition of national industry leadership variables in these national fee models provides interesting results. In Australia, highly significant premiums for national leaders are revealed for all models and global industry leaders are also highly significant for all companies
 and significant in the industrials sector. In the United Kingdom, there is no evidence of premiums to national specialization, but highly significant premiums to global specialization are observed in all models
.  In the United States, where 99% of clients are audited by global audit firm networks, there is no evidence of premiums to global specialization, but consistent evidence of highly significant premiums to national specialists are observed
. Accordingly, evidence of premiums to global industry specialists are observed in the Australian and the U.K. markets but not in the U.S. market, where premiums to national specialists are observed. The impact of this finding is that caution should be exercised in generalizing industry specialization results in any one national market to any other national market, as well as in the extrapolation of results from a single national market to the global market.

VI. Conclusions, Limitations and Future Research

Global industry leaders (an indicator variable for the audit firm auditing the largest percentage of assets within an industry) are found to attract a highly significant, positive premium for audit fees in the All Audit Firms, All Companies setting of 6%. This premium is in addition to the 18% premium received by global audit firm networks. This clearly indicates that there are returns to global audit firm networks from investments in industry specializations. Audit fee premiums for global industry leaders are also identified for Industrial Companies only, but are smaller than those identified across All Companies. Findings consistent with both these results are observed when only the clients of global audit firm networks are considered.

Continuous measures of global industry specialization (at 10%, 15% and 20% market share thresholds) in the All Audit Firms, All Companies setting provide evidence of increased audit fees attributable to global industry specialists.  However, there is no evidence of increased fees for global industry specialists identified using these measures when industrial companies only are considered. When the clients of global audit firm networks only are examined, the results are consistent with those reported here. 

Overall, there is evidence of audit fee premiums attributable to global industry leaders and some evidence of premiums due to global industry specialists generally. The results are sensitive to the inclusion (or exclusion) of firms in the financial sector. Combined, these two findings have implications for the interpretation of other research conducted into industry specialization at national and local levels as well as into global industry specialization. The findings suggest that multiple metrics of specialization should be reported (at least by way of sensitivity analysis) and that the impact of including financial firms in the audit market should be considered.  Studies of specialization at a partner, local or national level should be carefully designed to separately examine each of these possible levels at which specialization can be identified.

One potential limitation of this study is the database itself. Whilst representative of large, global organizations, it is not necessarily representative of the broader global market for audit services or is proportional to the capital markets of specific nations. In addition, firms are necessarily categorized into a single industry. This presents difficulties in classifying firms which operate across multiple industries and would work against a finding for industry specialization. This limitation is relevant to all industry-based research, whether related to industry specialization or to other research at an industry level. An additional limitation, associated with concerns of representativeness, is that audit fees were not mandatory disclosures in all jurisdictions at the time of this study. This issue was mitigated in part by the time period in which this study was conducted. By 2001, U.S. firms were required to disclose audit fees and many firms disclosed comparative data for 2000, which was used to supplement the existing audit fee data in the database. A final potential limitation relates to the method by which industry specialization is assessed. This study seeks to mitigate this limitation by the use of a range of industry leader and continuous industry specialization metrics drawn from the prior industry specialization literature. However, it is noted that other possible measures of industry specialization exist. For example, Craswell and Taylor (1991) note that relative market share (in addition to market share) is a relevant measure of industry specialization (but do not pursue it in their study). Other methods of identification of industry specialists (for example, self reporting by audit firms or identification by clients) could be pursued in future research.

In conclusion, global industry specialization, and in particular, global industry leadership is a strategy successfully employed by global audit firm networks to achieve increased economic returns as well as to retain existing clients and attract new clients. One implication of this study for regulators is that the current system of regulation and enforcement of audit firm networks, which predominately occurs at a national level, is likely to be inadequate when audit firm networks and their clients span multiple jurisdictions. Accordingly, cross-border issues may essentially be unregulated. As a result, the IAASB, as a standard setting body without enforcement powers, runs the risk of being ineffective in the current environment. Future research could address these issues, as well as the internal operations of these global audit firm networks, including issues of transfer pricing, to better understand the differences between networks.  

Future research can also identify clients most likely to benefit from the purchase of global specialist audit services and examine the relationship between these clients and identified specialists. In particular, the influence of individual large clients to global audit firm networks could be examined. The possibility that different types of specialization may exist (i.e. efficiency specializations versus strategic specializations) and how the demand for global specialist services may differ by industry could also be explored, as well as the role of other services in both determining and supporting industry specializations.

Table 1: GICS Sectors and Industries

	Sector
	Resources

(0)
	Basic Industries

(1)
	General Industrials

(2)
	Cyclical Consumer Goods

(3)
	Non-Cyclical Consumer Goods

(4)


	Cyclical Services

(5)
	Non-Cyclical

Services

(6)
	Utilities

(7)
	Financials

(8)
	Information Technology

(9)

	Industries
	Mining
	Chemicals
	Aerospace & Defence
	

Automobiles & Parts


	Beverages
	General Retailers
	Food & Drug Retailers
	Electricity
	Banks
	Information Technology Hardware

	
	Oil & Gas
	Construction & Building Materials
	Diversified Industrials
	
Household Goods & Textiles


	Food Producers & Processors
	Distributors
	Telecom-munication Services
	Gas Distribution
	Insurance
	Software & Computer Services

	
	
	Forestry & Paper
	Electronic & Electrical Equipment


	
	Health
	Leisure, Entertainment & Hotels
	
	Water
	Life Assurance
	

	
	
	Steel & Other Metals
	Engineering & Machinery


	
	Packaging
	Media & Photography
	
	
	Investment Companies
	

	
	
	
	
	
	Personal Care & Household Products


	Support Services
	
	
	Real Estate
	

	
	
	
	
	
	Pharmaceuticals & Biotechnology
	Transport
	
	
	Speciality & Other Finance
	

	
	
	
	
	
	Tobacco


	
	
	
	
	


Table 2: 2000 Global Sector and Industry Market Shares (Based on full sample, assets audited, n=15749)

	Sector
	Resources

(n=921)
	Basic

Industries

(n=1451)
	General

Industrials

(n=2692)
	Cyclical

Consumer

Goods

(n=1023)
	Non-Cyclical

Consumer

Goods

(n=1799)
	Cyclical

Services

(n=2823)
	Non-Cyclical

Services

(n=509)
	Utilities

(n=366)
	Financials

(n=2891)
	Information

Technology

(n=1274)

	Sector Code
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Mkt Share %
	PWC(43)
	PWC(21)
	PWC(23)
	PWC(24)
	PWC(33)
	PWC(26)
	PWC(27)
	DT(25)
	KP(25)
	EY(25)

	(6 Largest) 
	EY(16)
	DT(15)
	KP(18)
	DT(22)
	KP(15)
	DT(15)
	EY(19)
	AA(19)
	PWC(24)
	DT(20)

	 
	AA(12)
	KP(13)
	EY(13)
	KP(15)
	EY(12)
	EY(15)
	DT(17)
	KP(19)
	DT(14)
	PWC(16)

	 
	KP(8)
	EY(9)
	DT(12)
	CH(9)
	AA(12)
	KP(13)
	AA(17)
	PWC(19)
	EY(14)
	KP(15)

	 
	BF(4)
	AA(9)
	AA(6)
	AA(7)
	DT(9)
	AA(11)
	CH(17)
	EY(9)
	AA(6)
	AA(9)

	 
	DT(4)
	CH(6)
	AS(5)
	EY(4)
	AS(3)
	AS(5)
	KP(5)
	IT(2)
	BF(4)
	CO(8)

	Industry 
	Mining

(n=542)
	Chemicals

(n=382)
	Aerospace

& Defence

(n=37)
	Automobiles

& Parts

(n=267)
	Beverages

(n=137)
	General

Retailers

(n=456)
	Food & Drug

Retailers

(n=99)
	Electricity

(n=243)
	Banks

(n=677)
	Information

Technology

Hardware

(n=155)

	Mkt Share %
	PWC(37)
	PWC(30)
	KP(62)
	PWC(26)
	KP(30)
	DT(22)
	DT(34)
	DT(27)
	KP(27)
	EY(40)

	(3 Largest) 
	DT(20)
	DT(19)
	EY(12)
	DT(22)
	PWC(19)
	PWC(20)
	PWC(24)
	KP(21)
	PWC(21)
	PWC(22)

	 
	KP(15)
	KP(14)
	DT(10)
	KP(16)
	AS(17)
	EY(17)
	KP(15)
	AA(17)
	DT(13)
	DT(21)

	Industry 
	Oil & Gas

(n=379)
	Construction

& Building 

Materials

(n=871)
	Diversified

Industrials

(n=333)
	Household

Goods &

Textiles

(n=756)
	Food Producers

& Processors

(n=589)
	Distributors

(n=367)
	Tele-

communication

Services

(n=410)
	Gas

Distribution

(n=89)
	Insurance

(n=272)
	Software &

Computer

Services

(n=1119)

	Mkt Share %
	PWC(44)
	AA(14)
	PWC(19)
	DT(21)
	PWC(30)
	PWC(32)
	PWC(27)
	AA(37)
	KP(29)
	EY(21)

	(3 Largest) 
	EY(17)
	DT(14)
	DT(17)
	PWC(15)
	KP(18)
	DT(22)
	EY(20)
	PWC(21)
	PWC(28)
	DT(20)

	 
	AA(12)
	PWC(12)
	KP(13)
	KP(11)
	EY(15)
	EY(11)
	AA(17)
	EY(11)
	EY(21)
	KP(17)

	Industry 
	
	Forestry & Paper

(n=66)
	Electronic &

Electrical

Equipment

(n=1323)
	
	Health

(n=373)
	Leisure,

Entertainment

& Hotels

(n=508)
	
	Water

(n=34)
	Life

Assurance

(n=38)
	

	Mkt Share %
	
	PWC(35)
	PWC(28)
	
	PWC(35)
	PWC(23)
	
	PWC(66)
	PWC(59)
	

	(3 Largest) 
	
	EY(33)
	KP(23)
	
	EY(24)
	EY(22)
	
	DT(15)
	EY(17)
	

	 
	
	DT(11)
	EY(16)
	
	KP(15)
	AA(20)
	
	EY(8)
	KP(17)
	


Table 2: 2000 Global Sector and Industry Market Shares (Based on full sample, assets audited, n=15749) (continued)

	Sector Code
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Industry 
	
	Steel &

Other Metals

(n=132)
	Engineering & Machinery

(n=999)
	
	Packaging

(n=205)
	Media & Photography

(n=489)
	
	
	Investment

Companies

(n=585)
	

	Mkt Share %
	
	PWC(25)
	PWC(19)
	
	AA(21)
	PWC(27)
	
	
	AA(62)
	

	(3 Largest) 
	
	KP(22)
	DT(13)
	
	PWC(20)
	AA(22)
	
	
	KP(11)
	

	 
	
	AA(12)
	EY(11)
	
	DT(10)
	DT(20)
	
	
	PWC(11)
	

	Industry 
	
	
	
	
	Personal Care

& Household

Products

(n=46)
	Support Services

(n=562)
	
	
	Real Estate

(n=734)
	

	Mkt Share %
	
	
	
	
	PWC(32)
	PWC(27)
	
	
	PWC(20)
	

	(3 Largest) 
	
	
	
	
	AA(26)
	AA(22)
	
	
	EY(17)
	

	 
	
	
	
	
	PC(19)
	DT(20)
	
	
	KP(16)
	

	Industry 
	
	
	
	
	Pharmaceuticals

& Biotechnology

(n=420)
	Transport

(n=441)
	
	
	Speciality &

Other

Finance

(n=585)
	

	Mkt Share %
	
	
	
	
	PWC(38)
	PWC(26)
	
	
	DT(22)
	

	(3 Largest) 
	
	
	
	
	AA(15)
	DT(15)
	
	
	PWC(22)
	

	 
	
	
	
	
	KP(15)
	EY(14)
	
	
	EY(22)
	

	Industry 
	
	
	
	
	Tobacco

(n=29)
	
	
	
	
	

	Mkt Share %
	
	
	
	
	PWC(63)
	
	
	
	
	

	(3 Largest) 
	
	
	
	
	DT(17)
	
	
	
	
	

	 
	
	
	
	
	KP(8)
	
	
	
	
	


Key:

AA
= Arthur Andersen


EY
= Ernst & Young

AS
= Asahi (Japan)


IT
= Itoh (Japan)

BF
= Barbier Frinault (France)

KP
= KPMG


CH
= ChuoAoyama (Japan)

PC
= Pierre Coll (France)
CO
= Century Ota Showa (Japan)

PWC
= PricewaterhouseCoopers


DT
= Deloitte & Touche


Table 3: Industry Leaderships for Individual Global Audit Firm Networks: 2000

	Firm
	Industry

	Arthur Andersen
	Construction & Building Materials (Sector 1) *

	
	Gas Distribution  (7)*

	
	Investment Companies  (8)*

	
	Packaging (4) *

	BDO
	-

	Deloitte & Touche
	Electricity (7)

	
	Food & Drug Retailers (6)

	
	General Retailers (5)

	
	Household Goods & Textiles (3) * #

	
	Speciality & Other Finance  (8) *

	Ernst & Young
	Information Technology Hardware (9) *

	
	Software & Computer Services (9)

	Grant Thornton
	-

	KPMG
	Aerospace & Defence (2) #

	
	Banks (8) ^ * #

	
	Beverages (4) #

	
	Insurance (8)

	PricewaterhouseCoopers
	Automobiles & Parts (3) * #

	
	Chemicals (1) *

	
	Distributors (5) ^

	
	Diversified Industrials (2)

	
	Electronic & Electrical Equipment (2)*

	
	Engineering & Machinery (2) ^ *

	
	Food Producers & Processors (4) * #

	
	Forestry & Paper (1) 

	
	Leisure, Entertainment & Hotels (5)

	
	Media & Photography (5) * #

	
	Mining (0)

	
	Oil & Gas (0) *

	
	Personal Care & Household Products (4) #

	
	Pharmaceuticals & Biotechnology (4) #

	
	Real Estate (8) #

	
	Steel & Other Metals (1) * #

	
	Support Services (5)

	
	Telecommunication Services (6) ^

	
	Tobacco (4) * #

	
	Transport (5)

	
	Health (4) *

	
	Life Assurance (8) * #

	
	Water (7) * #


Sector numbers are indicated in brackets.

^ Audit firm is also National Industry Leader in Australia.

* Audit firm is also National Industry Leader in U.S.

# Audit firm is also National Industry Leader in U.K.

Table 4: Descriptives for All Companies (n=8230) and Industrial Companies (n=6607) Samples

	
	All Companies (n=8230)
	Industrial Companies (n=6607)

	Panel A: Continuous Variables

	
	Winsorised Mean

(S.D.)
	Minimum
	Maximum
	Winsorised Mean

(S.D.)
	Minimum
	Maximum

	Audit Fees

(USD ‘000)
	384.387

(1562.202)
	0.132
	75,062.43
	368.747

(1238.957)
	0.132
	48,000.00

	Total Assets

(USD Millions)
	3,344.74

(26827.965)
	0.009
	902,210
	1,519.464

(10130.323)
	0.009
	437,006

	CATA
	0.449

(0.278)
	0.000
	1.000
	0.492

(0.254)
	0.000
	1.000

	Quick
	2.708

(4.617)
	0.000
	24.533
	2.498

(4.204)
	0.000
	24.533

	Debt_TA
	0.207

(0.205)
	0.000
	0.792
	0.210

(0.204)
	0.000
	0.792

	OPAT_TA
	-0.046

(0.406)
	-4.580
	4.520
	-0.057

(0.410)
	-4.580
	4.520

	Panel B: Categorical Variables

	
	All Companies

(n=8230)

Mean
	Industrial Companies (n=6607)

Mean

	Loss
	32%
	35%

	Big N Auditor
	80%
	80%

	GAFN Auditor
	85%
	85%

	Leadership Measures of Industry Specialization
	
	

	GIL 
	19%
	20%

	NIL 
	
	


CATA = Current assets as a percentage of total assets

Quick = Current assets (less inventories) to current liabilities

Debt_TA = Book value of debt divided by book value of assets

OPAT_TA = Net profit divided by total assets

Loss = Indicator variable (=1) if loss in current year

Big N = Arthur Andersen, Deloitte & Touche, Ernst & Young, KPMG, PricewaterhouseCoopers.

GAFN = Global Audit Firm Networks; Includes Arthur Andersen, BDO, Deloitte & Touche, Ernst & Young, KPMG, PricewaterhouseCoopers.

GlL = Indicator variable (=1) Global industry leader based on largest percentage of total assets audited within an industry

NIL = Indicator variable (=1) National industry leader based on percentage of total assets audited within an industry

Table 5: Pearson Correlation Matrix: All Companies 

	
	LnAF
	LnTA
	CATA
	Quick
	Loss
	Debt_TA
	OPAT_TA
	GIL 
	NIL


	GAFN

	LnAF
	1.000
	0.801

(0.001)
	-0.076

(0.001)
	-0.224

(0.001)
	-0.213

(0.001)
	0.178

(0.001)
	0.134

(0.001)
	0.158

(0.001)
	0.177

(0.001)
	0.351

(0.001)

	LnTA
	0.803

(0.001)
	1.000
	-0.328

(0.001)
	-0.201

(0.001)
	-0.350

(0.001)
	0.215

(0.001)
	0.246

(0.001)
	0.136

(0.001)
	0.182

(0.001)
	0.288

(0.001)

	CATA
	-0.089

(0.001)
	-0.352

(0.001)
	1.000
	0.242

(0.001)
	0.071

(0.001)
	-0.247

(0.001)
	-0.060

(0.001)
	-0.007

(0.499)
	-0.026

(0.017)
	-0.023

(0.034)

	Quick
	-0.221

(0.001)
	-0.189

(0.001)
	0.258

(0.001)
	1.000
	0.209

(0.001)
	-0.332

(0.001)
	-0.061

(0.001)
	-0.016

(0.148)
	-0.031

(0.004)
	-0.056

(0.001)

	Loss
	-0.205

(0.001)
	-0.338

(0.001)
	0.081

(0.001)
	0.210

(0.001)
	1.000
	0.029

(0.009)
	-0.452

(0.001)
	-0.027

(0.015)
	-0.060

(0.001)
	-0.081

(0.001)

	Debt_TA
	0.200

(0.001)
	0.220

(0.001)
	-0.262

(0.001)
	-0.326

(0.001)
	0.025

(0.039)
	1.000
	-0.037

(0.001)
	0.019

(0.090)
	0.038

(0.001)
	0.011

(0.300)

	OPAT_TA
	0.134

(0.001)
	0.240

(0.001)
	-0.058

(0.001)
	-0.060

(0.001)
	-0.445

(0.001)
	-0.040

(0.001)
	1.000
	0.017

(0.116)
	0.025

(0.021)
	0.035

(0.002)

	GIL 
	0.100

(0.001)
	0.087

(0.001)
	-0.003

(0.803)
	-0.005

(0.653)
	-0.012

(0.328)
	0.018

(0.124)
	0.011

(0.343)
	1.000


	0.164

(0.001)
	0.203

(0.001)

	NIL 
	0.125

(0.001)
	0.130

(0.001)
	-0.021

(0.073)
	-0.020

(0.092)
	-0.042

(0.001)
	0.036

(0.003)
	0.016

(0.190)
	0.132

(0.001)
	1.000
	0.193

(0.001)

	GAFN
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.
	1.000




All Auditors shown in Upper Half (n=8230); Clients of GAFN Auditors shown in Lower Half (n=7000). Two tailed significance reported in brackets.

LnAF = Natural log of audit fee

LnTA = Natural log of total assets

CATA = Current assets as a percentage of total assets

Quick = Current assets (less inventories) to current liabilities

Loss = Indicator variable (=1) if loss in current year

Debt_TA = Book value of debt divided by book value of assets

OPAT_TA = Net profit divided by total assets

GIL = Global Industry Leader (based on percentage of assets audited)

NIL = National Industry Leader (based on percentage of assets audited)

GAFN = Global Audit Networks; Includes Arthur Andersen, BDO, Deloitte and Touche, Ernst & Young, Grant Thornton, KPMG, PricewaterhouseCoopers.

Table 6: Global Audit Fee Models

	Panel A: All Companies

	Model
	1 

All Audit Firms
	2 

GAFN Firms
	3

All Audit Firms
	4

GAFN Firms

	N=
	8230
	7000
	8230
	7000

	Intercept
	0.981***
	1.109***
	0.995***
	1.110***

	LnTA (+)
	0.551***
	0.557***
	0.548***
	0.553***

	CATA (+)
	1.322***
	1.380***
	1.318***
	1.375***

	Quick (-)
	-0.047***
	-0.050***
	-0.047***
	-0.050***

	Loss (+)
	0.231***
	0.247***
	0.230***
	0.246***

	Debt_TA (+)
	0.350***
	0.412***
	0.349***
	0.410***

	OPAT_TA (-)
	-0.078***
	-0.078***
	-0.075**
	-0.075***

	GAFN (+)
	0.165***
	
	0.149***
	

	Variables of Interest
	
	
	
	

	GIL (+)
	0.101***
	0.098***
	0.088***
	0.086***

	NIL (+)
	
	
	0.098***
	0.092***

	Adj r2
	0.79
	0.78
	0.79
	0.78

	Panel B: Industrial Companies 

	Model
	1 

All Audit Firms
	2

GAFN Firms
	3

All Audit Firms
	4

GAFN Firms

	N=
	6607
	5623
	6607
	5623

	Intercept
	1.263***
	1.399***
	1.277***
	1.402***

	LnTA (+)
	0.587***
	0.589***
	0.583***
	0.585***

	CATA (+)
	0.782***
	0.802***
	0.779***
	0.799***

	Quick (-)
	-0.043***
	-0.046***
	-0.043***
	-0.046***

	Loss (+)
	0.121***
	0.138***
	0.120***
	0.137***

	Debt_TA (+)
	0.160***
	0.209***
	0.160***
	0.208***

	OPAT_TA (-)
	-0.162***
	-0.156***
	-0.159***
	-0.153***

	GAFN (+)
	0.148***
	
	0.134***
	

	Variables of Interest
	
	
	
	

	GIL (+)
	0.043**
	0.041**
	0.033*
	0.031*

	NIL (+)
	
	
	0.086***
	0.083***

	Adj r2
	0.83
	0.82
	0.83
	0.83


Country indicator variables are included in the above models but are not reported.

Key: *** p<0.01 (1 tailed test); ** p<0.05; * p<0.10

All other variables as per Table 4.

Table 7: Additional Testing of Influence of Client Size for Global Audit Firm Networks

	Global Audit Firm Networks

	Model
	All Companies

(n=7000)
	All Companies

(n=7000)
	Industrial Companies

(n=5623)
	Industrial Companies

(n=5623)

	Intercept
	1.130***
	1.187***
	1.403***
	1.440***

	LnTA (+)
	0.550***
	0.535***
	0.588***
	0.575***

	CATA (+)
	1.383***
	1.363***
	0.803***
	0.803***

	Quick (-)
	-0.050***
	-0.050***
	-0.046***
	-0.046***

	Loss (+)
	0.247***
	0.239***
	0.138***
	0.134***

	Debt_TA (+)
	0.410***
	0.416***
	0.208***
	0.218***

	OPAT_TA (-)
	-0.075***
	-0.069***
	-0.155***
	-0.148***

	Variables of Interest
	
	
	
	

	Leadership Measures of Industry Specialization
	
	
	
	

	GIL (+)
	0.098***
	0.096***
	0.041**
	0.040**

	Additional Size Control Indicator Variables
	
	
	
	

	Top Decile by Assets (across sample) (+)
	0.052*
	
	0.009
	

	Top Decile by Assets (within industry) (+)
	
	0.256***
	
	0.150***

	Adj r2
	0.78
	0.78
	0.82
	0.83


Country indicator variables are included in the above models but are not reported.

Key: *** p<0.01 (1 tailed test); ** p<0.05; * p<0.10

Variables as per Table 4.
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 Endnotes


� Ferguson, Francis and Stokes (2003) characterize firm-wide specialization at a national level however there are clearly global aspects to firm-wide specialization.


� Knowledge of the client’s business and industry is required by national auditing standards (e.g. Australian Auditing Standard AUS 302) and underpins both the international auditing standards (ISA 315) and firm developed audit methodologies (e.g. KPMG’s business process methodology as outlined in Bell, Marrs, Solomon and Thomas, 1997).


� For example, a key element in Deloitte’s tender for the audit of Telstra (Australia’s largest telecommunications company) was the promise to bring in talent from overseas to bolster its industry experience in the telecommunications industry. (Walters and Andrews, 2004). 


� KPMG is reported to have commenced reorganization along industry lines in 1993; other Big Six firms followed shortly afterward (Gramling and Stone, 2001).


� Note that Carson and Fargher (2004) provide evidence to suggest that the use of this methodology in the Australian listed company market results in the auditor of the largest client (in each city) being identified as the industry leader and that the audit fee model is not well specified for extremely large clients. A premium for extremely large clients is an alternate explanation for an economically significant proportion of the fee premiums attributed to industry specialists. 


� For a company to be included in the sample, the total assets, auditor and industry fields were required to be populated. Where more than one auditor was noted as signing the audit opinion, this observation was discarded.   


� The ten largest countries represented in the database in 2000, in order of number of observations: U.S. (20.4%); U.K. (12.5%); Australia (7.8%); Malaysia (4.7%); Japan (4.3%); France (4.1%); Germany (3.9%); Canada (3.3%); Korea (2.8%); and Singapore (2.7%). 


� Global audit firm networks were defined based on membership of the IAASB Forum of Firms committee in 2000. In order to join this committee, audit firms had to operate in multiple jurisdictions, and subject themselves to network-wide quality control procedures. 


� Not surprisingly, the correlations between the six measures of specialization are all highly significant.


� This model is also tested using a Big N indicator variable instead of an indicator variable for Global Audit Firm Networks. The premium for Big N auditors is 14%, the premium for Global Industry Leaders is 10%.


� Fields, Fraser and Wilkins (2004) note that these differences relate to complexity and risk. Variables in their audit fee model for financial firms include the percentage of transaction accounts to total deposits, commercial loans as a percentage of gross loans, mortgage loans as a percentage of gross loans, and non-performing loans as a percentage of gross loans (amongst others). These variables are not available from the Extel/Company Analysis Database for the sample of firms in this study.


� This model is also tested using a Big N indicator variable instead of an indicator variable for Global Audit Firm Networks. The premium for Big N auditors is 16%, the premium for Global Industry Leaders is 3%.


� This model is also tested for Big N auditors only (n=6573). The premium for Global Industry Leaders is 10%. Therefore, the results are not significantly different when non-Big Five global audit firm networks are excluded.


� This model is also tested for Big N auditors only (n=5259). The premium for Global Industry Leaders is 3%.


� With regards to collinearity in this model, the condition index is 13.35. This is well below Kennedy’s (1985) threshold of 30 which indicates strong collinearity. The correlation between GIL  and NIL  is 0.164, somewhat lower than the correlations between GAFN and GIL  of 0.203 and GAFN and NIL  of 0.193. 


� The three largest countries represented in the audit fee sample are U.S., U.K. and Australia (respectively), the only countries with >1000 observations.


� National fee models for other countries with relatively large numbers of audit fee observations (>300) are also examined but are unreported. There is no evidence of global industry leadership premiums in Bermuda, Hong Kong, Malaysia or Singapore. The models for these countries display explanatory power ranging from 50% in Bermuda to 66% in Singapore. The control variables for global audit firm networks are not significant in Bermuda or in the Malaysian industrial companies sample, are only weakly significant in Hong Kong and are significant in Singapore and for the Malaysian All Companies sample. 


� In the Australian market, the correlation between GIL  and NIL is -0.023. It is not significant.


� In the U.K. market, the correlation between GIL and NIL is 0.177 and is highly significant.


� In the U.S. market, the correlation between GIL and NIL is 0.420 and is highly significant.
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