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STATUTORY AUDIT SERVICES MARKET INVESTIGATION 

Econometric analysis of audit costs 

Introduction 

1. We analyse accounting firms’ labour costs of providing audit services to listed and 

large private companies. Confidential data from audit firms is combined with publicly 

available data to estimate the labour costs of auditing at the engagement level. 

These costs are modelled as functions of client characteristics, such as size, sector, 

and financial performance, and of auditors’ characteristics such as firm size and the 

costs of different grades of labour. 

2. The analysis focuses only on labour costs specific to an engagement, and does not 

cover fixed costs such as the costs of office space, IT support, marketing, and so on. 

Costs of the latter type have previously been examined in the working paper 

‘Economies of scale in operating costs’.1 CC analysis of accounting data received 

from auditors suggests that for the Big 4 firms labour costs in the assurance service 

line comprise around [] per cent of total costs in that line. (These proportions 

exclude partner costs from both the labour costs and the total costs of the assurance 

service line.2) Similar proportions are observed for the labour costs of []. 

3. For these engagement-specific labour costs, we find that economies of scale exist 

with respect to client size. All else equal, at an average client a 10 per cent increase 

in assets raises costs by only 1.9 per cent. Economies of scale are still observed 

even if we scale up turnover and the client’s global presence at the same time as 

assets. There is weak evidence of economies with respect to auditors’ sectoral 

specialization. The returns to scale with respect to auditor size are difficult to 

 
 
1 www.competition-commission.org.uk/assets/competitioncommission/docs/2011/statutory-audit-services/ 
economies_of_scale_in_operating_costs.pdf. 
2 There may be additional central costs which are not allocated to a firm’s service lines. 

http://www.competition-commission.org.uk/assets/competitioncommission/docs/2011/statutory-audit-services/economies_of_scale_in_operating_costs.pdf
http://www.competition-commission.org.uk/assets/competitioncommission/docs/2011/statutory-audit-services/economies_of_scale_in_operating_costs.pdf
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measure accurately, although the data is not inconsistent with increasing returns in 

this dimension. Within the scope of our analysis, covering only variable labour costs 

and ignoring the fixed costs of IT etc, there is no evidence of complementarities or 

synergies between auditing and the provision of non-audit services. Audit costs 

increase when a client is involved in a merger, when the client is financially risky, and 

when the client’s financial year finishes in the auditor’s busy period. Costs decrease 

in the tenure of the auditor, by about 2 per cent per year up to the tenth year of 

tenure. There is no evidence of audits becoming more costly over the period of the 

data. All else equal, audits of FTSE 100 clients are the most costly, followed in 

descending order by clients in the FTSE 250, Other Listed, and Private categories. 

Economies of scale and scope 

4. The estimated cost functions will tell us about the technological environment in which 

audit firms operate. In particular they will tell us about any economies or 

diseconomies of scale faced by audit firms. Economies of scale are situations where 

the average cost of production declines in output. Diseconomies of scale are the 

opposite, when average costs increase in output. Since economies of scale naturally 

tend to favour big firms over small, they are argued in some cases to constitute a 

barrier to entry. 

5. A related concept is economies of scope, which represent ‘synergies’ between 

related products, or situations where the average cost of producing one product 

declines as the output of another is increased. 

6. There is a direct mapping from (dis)economies of scale, which are defined in terms of 

cost functions, to ‘returns to scale’, which are defined in terms of production 

functions. The production function captures an auditor’s technological constraints, 

describing the inputs necessary to achieve any given level of output. Economies of 



 

3 

scale are equivalent to ‘increasing returns to scale’, meaning that raising inputs by 

x per cent increases output by more than x per cent. Diseconomies of scale are 

equivalent to the opposite case of ‘decreasing returns to scale’, where proportionate 

increases in inputs lead to less than proportionate increases in output. Thus in 

estimating an auditor’s cost function we are effectively recovering the properties of its 

technological constraints in the provision of audit services.  

7. In cases where output has a number of dimensions, economies of scale can be 

measured with respect to each of those separate dimensions. In the present context 

output, or the ‘quantity of audit services provided’, will vary with, among other factors: 

(a) the size of the client, (b) the number of engagements performed by the auditor in 

a given sector and (c) the number of engagements performed by the auditor overall. 

Thus, with respect to output (b), for example, our analysis will enable us to estimate 

how the average cost of performing an audit varies with the ‘depth’ of an auditor’s 

experience in the given sector. 

8. The analysis will also show how average costs are affected by other aspects of the 

engagement, such as the length of the auditor-client relationship, whether the auditor 

also provides the client with non-audit services, and the client’s international 

presence. If the relationship involves a lot of ‘learning by doing’ by the auditor, for 

example, then we should find that average costs are declining in the length of tenure 

of the client’s current auditor. Or we might find that, all else equal, the average costs 

of an audit decline in the amount of non-audit services provided, in which case we 

would include that there are economies of scope in the provision of audit and non-

audit services. 
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Related literature 

9. Our analysis is distinguished from previous work by the availability of detailed data, 

at the level of individual engagements, on the labour inputs expended in auditing 

public and private clients. Although there is an academic literature on the productive 

efficiency of audit providers, researchers in this area have rarely had access to such 

detailed (confidential) information. In consequence our estimates of economies of 

scale and scope in the provision of audit services are likely to be among the most 

accurate available. 

10. There is a small academic literature on estimating the efficiency with which 

accounting firms provide audit and other services, such as advising on tax and 

corporate finance. The reason for the sparse literature is the relative lack of good 

data. The minimum data required are information on: (a) outputs (quantity of services 

provided, classified by type of service); and (b) inputs (hours worked, preferably 

classified by type of labour) and/or input prices (wages/salaries, preferably classified 

by type of labour). Such data is usually either not publicly available, or is available 

but difficult to assemble into a single consistent dataset. (In contrast, there is an 

extensive literature on the determinants of audit fees, because for listed firms audit 

fees are public information.) 

11. Few researchers in this area have had access to disaggregated data on individual 

audit engagements, which is the level at which we propose to conduct our analysis. 

One exception is the widely cited paper by O’Keefe et al (1994), which studies how a 

major US accounting firm varies its mix of labour inputs according to the nature of the 

audit engagement. The ‘mix’ refers to the proportions in which the hours spent on an 

audit are contributed by the different grades of labour: Administrative, Associates, 

Managers, Directors, Partners. Among other results O’Keefe et al find no evidence of 

learning by doing in the provision of audits. They also report economies of scale with 
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respect to client size. That is, the hours required to complete a given audit increase 

less than in proportion with the client’s total assets.3 

12. A related paper is Banker et al. (2003). They estimate a multi-output production 

function, rather than a cost function, but as noted in paragraph 6 there is a mapping 

from the properties of production functions to those of cost functions. The data is 

from large accounting firms in the USA, recording outputs of audit, tax and M&A 

advising services, and inputs of labour by grade. In contrast with O’Keefe et al 

(1994), these observations are not at the engagement level, but are aggregated over 

all engagements to the firm level. Banker et al (2003) find that economies of scale 

prevail in the provision of accounting services. That is, at the average firm, a 10 per 

cent increase in the input of labour in each category (Associates, Managers, etc.) 

results in a more than 10 per cent increase in (a weighted average of) the outputs.4 

13. Note that the economies of scale found by Banker et al are with respect to an 

accounting firm’s total annual outputs of each of the three types of service, whereas 

those found by O’Keefe et al are with respect to the size of a single client. This 

highlights the need for caution when making claims of ‘economies of scale’ in this 

industry—it must be clearly specified to which dimension of output the economies 

refer. 

Data 

14. Our data request to large accounting firms, including both the Big 4 and Mid Tier 

firms, provided information on individual audits conducted by these firms between 

 
 
3 O’Keefe, Terrence B, Dan A Simunic, Michael T Stein (1994), ‘The production of audit services: Evidence from a major public 
accounting firm’, Journal of Accounting Research, 32, 2 and 241–61. Although they do not report a numerical estimate of the 
economies of scale, the authors state that they found clear evidence that, ‘ceteris paribus, audit effort is a concave (from below) 
function of client size’ (p260).  
4 Banker, Rajiv D, Hsihui Chang, Reba Cunningham (2003), ‘The public accounting industry production function’, Journal of 
Accounting and Economics, 35 and 255–81. To combine the three outputs into a single index, the authors actually estimate a 
revenue function rather than a production function, assuming that auditors are price takers with respect to the services that they 
provide. The latter assumption is debatable in the context of the present inquiry, and therefore this way of incorporating multiple 
outputs into the estimation is not directly applicable in our context. 
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2006 and 2011. This information primarily shows, for each client audited, the year, 

auditor’s fee, auditor’s labour inputs (hours, and number of workers, classified by 

grade), and the auditor’s notional cost of each type of labour. We supplement this 

data request with further information on clients obtained from Forecasting Analysis 

and Modeling Environment (FAME) and other such corporate databases. In addition 

to characteristics such as sector, capital-market, and index classification, we 

collected data on clients’ financial performance, international scope and merger 

activity.5 

15. Our cost analysis focuses just on the direct labour costs incurred on each engage-

ment. It abstracts away from the costs of inputs like IT support, office rental space, 

employee travel, marketing, and so on. We argue that as an approximation such 

costs can be thought of as either (a) fixed at the engagement level, or (b) variable at 

the engagement level, but varying in direct proportion to the total expenses on an 

audit. In either case the omission of the cost factor does not invalidate analysis at the 

engagement level. 

16. Fixed costs of type (a), such as the costs of IT infrastructure, or of office space, can 

be estimated from auditors’ financial accounts. If necessary such estimates can be 

combined with the labour cost functions estimated below to derive an auditor’s 

overall costs, of all inputs, as functions of various controls and outputs. Variable 

costs of type (b) are already allowed for, in that their inclusion would not alter the key 

estimates of economies of scale and scope, or change the statistical significances of 

estimates on the controls.6 

 
 
5 A detailed description of the construction of the dataset is contained in Appendix 1. 
6 Suppose, as a purely illustrative example, that every £100 of labour costs incurred on an audit draws £20 of IT costs. This is 
equivalent to a simple rescaling of the units for measuring input prices (with all prices rising by 20 per cent) and would have no 
substantive effect on the estimates to follow. 
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17. We divide the labour used on an audit into five grades: Partners, Directors, 

Managers/Senior Managers, Other Qualified, and Unqualified. While additional 

categorizations are possible (eg, Administrative), we restrict attention to the costs 

incurred from expenditures on the above five groups because they account for the 

great majority of the labour costs on an audit.7 

18. Since the inputs on an audit engagement are measured as hours worked by each of 

these grades of labour, we also need an hourly ‘price’ for each such grade. We use 

two alternative approaches to measuring the price of a given grade. The first ‘staff 

cost’ approach is to use each audit firm’s reported average annual hourly remuner-

ation for that category of worker. This average varies across audit firms, across 

grades, and over time. It will be constant across all engagements within a given 

grade, auditor and year. 

19. The second ‘scale rate’ approach is to use the auditor’s reported average scale rates 

for the workers used on each engagement. In this case the price of a given labour 

grade will vary across grades, engagements, auditors, and years.8 

20. A complication with the first approach is that partners’ average hourly remuneration is 

not included in the reported staff costs. To get around this problem we impute an 

hourly partner cost by using the ratio of partner-to-director scale rates to scale up 

reported director staff costs. As a robustness check we try different ratios in this 

imputation, using information from parties on the overall relative differences between 

partner and director remuneration. Details of the alternative imputation methods are 

contained in Appendix 1. 

 
 
7 On average, across all years and audit firms, administrative staff billed between 0 per cent and 3.5 per cent of total engage-
ment hours, and based on scale rates, accounted for between 0 and 1.9 per cent of total cost. 
8 In the case of the Manager/Senior Manager grade we construct a weighted average of the reported scale rates for the two 
different types of manager. 
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21. The two approaches to defining the price of labour reflect two ways of defining an 

auditor’s opportunity cost of using a given type of labour on an audit. Consider the 

auditor’s best alternative use for a worker who is released from working on a given 

audit. The worker will then have surplus hours which could potentially be devoted to 

other tasks. If there is no demand for the worker’s services elsewhere in the firm (ie, 

if the firm has excess capacity with respect to its available labour pool), then the best 

alternative may be to fire the worker, or reduce their paid working hours. In this case 

the opportunity cost of employing the worker on the original audit would be their 

hourly market wage (which would be a cost avoided if the worker were to be released 

from the audit). 

22. Suppose instead that the auditor is capacity constrained with respect to labour (eg, 

because it is costly to hire and fire workers). Then the best alternative use for any 

worker employed on a given audit is to work on another audit, and their value in that 

alternative will be represented by the billable hours that they generate. In this case 

the opportunity cost of employing a worker on a given audit will be the scale rate 

which they would have earned for the company on the alternative task. This scale 

rate will of course be different from the worker’s hourly wage, because the auditor 

charges a markup on its labour costs. 

23. Our methodology for estimating a cost function assumes that auditors are price 

takers in input markets, ie, that they do not have any power to set the prices of the 

inputs that they use. In engagement-level data, we believe that this assumption is 

satisfied for the labour grades below Partner level. 

24. Partners constitute a special labour category since they are the residual claimants of 

the auditor’s profits. Thus they are both employers and employees. The fact that one 

type of worker is also a decision maker with respect to overall labour inputs does not 
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affect the basic principles underlying our methodology, provided that we can correctly 

identify the opportunity cost to the decision maker of using the partner’s time on the 

given audit. The question is whether this opportunity cost should include the partner’s 

share (averaged over hours worked) in any profit distributions from the partnership. 

25. To the extent that profit distributions are independent of the hours worked by the 

partner, they should be excluded from calculations of opportunity cost. This is 

because, if a partner gets a profit distribution no matter what hours they work, then 

any such payments will be incurred whether or not a partner works on the present 

audit, and so will not affect the decision of how many hours the partner should put 

into this audit. In such cases the appropriate scale rate (or, alternatively, an hourly 

‘wage’ rate) will suffice as a measure of the opportunity cost of the partner’s labour. 

Model 

26. To perform our analysis we use the ‘translog’ technique—a widely used econometric 

approach to estimating firms’ cost functions.9 The translog method was the main 

approach used in the CC’s recent work on estimating cost functions for local bus 

depots.10 The approach combines flexibility in the form of the estimated cost function 

with restrictions from economic theory that improve the precision of the estimates. 

27. Let TOTCOST denote an auditor’s annual total cost of a given audit, meaning the 

sum of economic costs contributed by the five types of labour in working on the 

client’s audit during the auditor’s financial year. That is, we construct TOTCOST from 

the variables in Table 1 as follows: 

 
 
9 See Peter Davis and Eliana Garces (2009), Quantitative Techniques for Competition and Antitrust Analysis, Princeton 
University Press, Chapter 3. 
10 CC, Local bus services market investigation: A report on the supply of bus services in the UK (excluding Northern Ireland and 
London, Appendix 9.6. 

http://www.competition-commission.org.uk/assets/competitioncommission/docs/pdf/inquiry/ref2010/localbus/pdf/appendices_9_1_to_10_4.pdf
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TOTCOST = (PARTNERHOURS * PARTNERWAGE) + (DIRECTORHOURS * 

DIRECTORWAGE) + (MANAGERHOURS * MANAGERWAGE) + (OTHERHOURS * 

OTHERWAGE) + (UNQHOURS * UNQWAGE)  (1) 

28. We estimate a cost function of the following general form—in this specification all 

continuous variables (including TOTCOST) enter as logarithms: 

TOTCOST = β1 CLIENTSIZE + β2 SPECIALIZE + β3 AUDITORSIZE + β4 

CLIENTGLOBAL + β5 NONAUDIT +  (β6 PARTNERWAGE and similar terms for the 

other four labour grades) + (β11 TENURE and terms for other controls listed in Table 

1) + (Indicators for year, auditor, sector, capital market and index membership) + (all 

second-order interactions and squared terms involving CLIENTSIZE, SPECIALIZE, 

AUDITORSIZE, CLIENTGLOBAL, NONAUDIT, and the five wage indicators) + ε, 

 (2) 

where ε is a random error, representing unmeasured factors affecting the labour 

costs of an audit that are not captured by the included explanatory variables. 

29. The interactions and squared terms are included to allow flexibility in the estimated 

cost function; for example, the inclusion of these terms allows the economies of scale 

on an engagement to vary with the size of the client. To aid the interpretation of the 

coefficients, the continuous variables are all normalized by their means, ie they are 

centred on a (hypothetical) engagement with average values for these variables. This 

means that, to interpret the cost conditions facing this average engagement, we can 

ignore all the interactions and squared terms. To examine costs at engagements 

away from this average, we would need to look also at these ‘second-order’ terms. 

30. Our estimated base model includes some amendments to the basic specification in 

equation (2). First, there are some missing values for the CLIENTGLOBAL variable. 

To allow for these we include among the regressors a 0–1 indicator for 
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‘CLIENTGLOBAL non-missing’. All terms involving CLIENTGLOBAL are then 

interacted with this dummy variable. 

31. Second, the data on NONAUDIT, the non-audit services supplied to a client, shows a 

‘spike’ at zero, indicating a dichotomy between two groups of audit engagement: 

those which accompany non-zero levels of non-audit services, and those which 

accompany no non-audit services at all. To allow for any possible unmeasured 

distinctions between these two groups, we include a dummy variable for ‘NONAUDIT 

is non-zero’, and then interact this dummy variable with all terms involving 

NONAUDIT.11 

32. Third, we explore different non-linear specifications for the influence of TENURE on 

audit costs. One reason to do this is that any learning-by-doing effect of longer tenure 

on costs may be steeper in the early years of an engagement relationship. A second 

factor is that TOTCOST seems to under-measure the total costs of an audit in the 

first year of an engagement. This could be because the hours worked on auditing 

accounts for a given 12-month reporting period may cover a span of more than 12 

months. They may involve some initial preparatory work prior to the beginning of the 

12-month period, as well as some work at the end on ‘wrapping up’ that year’s audit. 

Our construction of costs will allocate these extra hours to adjacent financial years of 

the auditor. To the extent that the client continues with the same auditor, this means 

that the misallocation of hours is smoothed out over time (because adjacent financial 

years simply ‘swap’ some hours). An exception occurs in the first year of an engage-

ment, where any initial preparatory hours cannot be allocated to an adjacent financial 

year, because there is no ‘year zero’. The hours attributed to this first year may 

therefore be too low, and TOTCOST may be underestimated as a result. 

 
 
11 This treatment of CLIENTGLOBAL and NONAUDIT means that all terms involving these variables (including interactions and 
squared terms) are set to zero at observations where the variable is missing or zero, respectively. The approach permits a 
logarithm to be taken when a positive value of the variable is observed.  
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33. The year indicators capture year-to-year fluctuations in unobserved factors that affect 

all engagements equally, for example unobserved variation in the regulatory environ-

ment. The firm indicators are dummy variables for each of the Big 4 auditors—these 

capture any time-constant factors that affect the costs of all audits performed by each 

of these firms. 

34. To the above equation we add equations explaining the shares of the five different 

labour grades in total costs, and then link all equations with theoretical restrictions 

implied by the assumption that firms are cost minimizers.12 The role of the extra 

equations is mainly to strengthen the precision of the estimates; the primary 

economic interest is in the parameters of the cost function given above.13 

Endogeneity 

35. In estimating equation (2) the aim is to answer the question: ‘All else held equal, what 

is the effect of the variables on the right-hand side on the total cost of an audit?’ That 

is, the aim is to deduce the causal effect of the regressors (ie, the right-hand side 

variables) on TOTCOST. Any such deduction will be confounded if an observed 

correlation in the data between a regressor and TOTCOST arises simply because 

both variables are affected by some unobserved feature of the audit. This is the 

problem of potential endogeneity in the regressor(s). That is, the observed correlation 

might not represent a causal effect on TOTCOST, because the observed controls 

included in equation (2) (ie labour costs, measures of risk, complexity, etc.) do not 

hold ‘all else equal’—there may be unobserved factors, implicitly included in the 

random error ε, which affect both the regressor and TOTCOST and which therefore 

confound the relationship between those two variables. 

 
 
12 The constraints used in the estimation, which are implied by the assumption of cost-minimizing firms, are: (a) that the 
minimum cost function is homogeneous of degree one in prices, and (b) that Shepherd’s Lemma holds. These are the standard 
restrictions used in the translog approach. 
13 Although there are five types of labour in the model, we only add four extra cost-share equations to the cost function in (2). 
The fifth such cost-share equation would be redundant, since the cost shares must sum to one. 
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36. We consider that there is the potential for such endogeneity in the explanatory 

variable NONAUDIT, measuring the auditor’s fees from provision of non-audit 

services (NAS) to the client. This variable appears in the model in order to measure 

the potential for economies of scope in the joint provision of audit and non-audit 

services (see paragraph 8.) Assuming that model (2) is estimated without bias, a 

significantly negative coefficient on NAS would point to the existence of such 

economies, meaning that audits are less costly when other services are also 

provided, perhaps because of knowledge spillovers between the two activities. 

37. There may, however, be unobserved factors (part of ε in equation (2)) which affect 

the costs of doing an audit, and which also affect the fees received from NAS. For 

example, the provision of NAS may be associated with more complex audits. Some 

of the complexity of an audit is unmeasured in our model, and therefore comprises 

part of the error ε in model (2). In this way NAS fees could be positively correlated 

with ε (holding all else equal, including the size of the client), creating an endogeneity 

problem with respect to NONAUDIT. 

38. We deal with this potential endogeneity using instrumental variables, a standard 

approach which uses auxiliary variables (called ‘instruments’) to ‘filter out’ the 

unwanted correlation between ε and the endogenous regressor. The instruments are 

required to be (a) correlated with the endogenous regressor, but (b) uncorrelated with 

the unobservable confounding factors represented by ε. 

39. As an instrument for the quantity of NAS provided to a client, we use measures of the 

propensity of other clients in the same sector-capital-market-index category to 

procure NAS from their auditors. For each client of a given auditor j, define a variable 

RIVALNAS, representing the average ratio of NAS fees to audit fees received by all 

auditors other than j from clients in this sector-capital-market-index combination. 
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Define also OTHERNAS, representing the average ratio of NAS fees to audit fees 

received by j from its own other clients in this sector-capital-market-index combin-

ation.14 We use RIVALNAS and OTHERNAS as instruments for the potentially 

endogenous regressor NONAUDIT. 

40. Justification for these instruments may be found, for example, in a study prepared for 

the CC by Beattie, who found that, as a result of tighter post-Enron scrutiny of auditor 

independence, for FTSE 100 companies ‘NAS provision to audit clients dropped from 

a peak of over 300 per cent of audit fees in 2001 to 75 per cent in 2008’. Beattie says 

that this drop ‘can be attributed to both regulatory changes and voluntary choices 

made by companies seeking to avoid criticism’.15 This suggests that there may be 

systematic sector-by-sector variation in investors’ level of tolerance for NAS provision 

by auditors. That is, in some sectors and capital markets we may find the NAS fees 

received by auditors to be low, while in other sectors they are higher. 

41. If investors’ level of tolerance for auditors’ NAS provision varies systematically by 

sector (and capital market), then RIVALNAS and OTHERNAS should be correlated 

with NONAUDIT, fulfilling the first required property of an instrument given in para-

graph 38. However, once sector and capital-market-index dummies are included in 

the regression (thereby accounting for unobserved features of sectors and capital-

market-index categories which contribute to higher NAS fees), there is no obvious 

reason why RIVALNAS and OTHERNAS should be correlated with the remaining 

 
 
14 Thus RIVALNAS varies across auditors, sectors and capital markets, but is constant for any given auditor-sector-capital-
market-index combination. In contrast OTHERNAS varies across all engagements, although the variation within a given 
auditor-sector-capital-market-index combination would be low if the auditor had a lot of clients in that sector-capital-market-
index category. 
15 Vivien Beattie (2012), ‘Initial review of relevant academic literature’, study prepared for the CC Statutory Audit Services 
market investigation, p16. It is our understanding that in the UK there is not a blanket legal restraint against provision of NAS by 
auditors. Rather the acceptance of such services is to some extent a matter of client choice, subject to the conflict-of-interest 
guidelines published in APB Ethical Standard 5. In contrast, we understand that in the US Title II of the Sarbanes-Oxley Act 
prohibits such joint provision. 

http://www.competition-commission.org.uk/assets/competitioncommission/docs/2011/statutory-audit-services/initial_review_of_relevant_academic_literature_in_the_audit_market.pdf
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residual error ε. Therefore it can be argued that they also satisfy the second required 

property of an instrument in paragraph 38.16 

42. As noted above, our estimated base model also includes a 0–1 indicator for a non-

trivial set of engagements on which NONAUDIT equals zero. This indicator variable 

could be endogenous for the same reasons that NONAUDIT may be endogenous. 

We use two extra instruments for this additional potential endogeneity. These are 

motivated by the same considerations as RIVALNAS and OTHERNAS. They 

measure (a) the proportion of rivals’ clients within the sector-capital-market-index 

category procuring non-zero NAS from their auditor, and (b) the proportion of clients 

on the auditor j’s other jobs who procure nonzero NAS from j. 

43. Further comments on potential sources of endogeneity in the model are contained in 

Appendix 2. For comparison with our base model, below we also show results for an 

OLS model, ie an uninstrumented model in which the potential endogeneity in NAS is 

ignored—see Model III in Table 2. It will be seen that one consequence of the 

instrumenting procedure is to make the estimated coefficients somewhat noisier. 

Relative to the OLS model, our base model is therefore conservative in terms of the 

statistical significances of its coefficients, and in its implied economies of scale and 

scope. 

Summary statistics 

44. Table 1a shows the summary statistics for the variables used in the regressions. 

Each observation represents an audit engagement by a certain audit firm of a 

particular company in a given year. 

 
 
16 Since we have two instruments for NONAUDIT, we can use a standard ‘overidentification’ test to check whether the 
instruments satisfy property (b) in paragraph 38. To implement this test it is necessary to assume that at least one of the 
instruments is valid, ie it is not a test of the joint validity of the instruments, only of their validity singly. 
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45. The dependent variable TOTCOSTS is calculated as in equation (1). Depending on 

the way we calculate the relevant wages, the measure of total cost will differ from 

one specification to another. 

46. PARTNERHOURS, DIRECTORHOURS, MANAGERHOURS, OTHERHOURS, and 

UNQHOURS represent the number of hours billed by each category of staff on a 

given engagement. These do not vary across the model specifications. 

47. PARTNERWAGE, DIRECTORWAGE, MANAGERWAGE, OTHERWAGE, and 

UNQWAGE represent the prices of the inputs in the model. The mean values of the 

staff costs in the base-case model (where we use average staff cost based on actual 

salary by grade and total number of hours worked), are around £[] an hour for 

partners, £[] for directors, £[] for senior managers and managers combined, 

£[] for other qualified staff, and £[] for unqualified staff.17 

48. Under the alternative definition of staff cost, when we use scale rates by staff grade, 

the mean values of the input prices variables are £[] for partners, £[] for 

directors, £[] for senior managers and managers combined, £[] for other 

qualified staff, and £[] for unqualified staff. 

49. Depending on which approach we use to calculate the staff cost, TOTCOST varies 

between £[] and £[] with a mean of £[] in the base case, and between £[] 

and £[] with a mean of £[] when using scale rates as input prices. The variation 

of the total costs is quite high across different companies. 

 
 
17 Please see detailed description in Appendix 1 of the methodology used to calculate staff costs in each approach, and in 
particular, partners’ wages. Note that the absolute magnitudes of measured wages are irrelevant to the estimates of economies 
of scale, because changes in absolute magnitudes are essentially just changes in the units in which wages are measured. All 
that matters for the economies of scale estimates are the relative magnitudes of wages for the different labour grades. 
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50. We use five measures of output. CLIENTSIZE represents the size of the client 

measured by its total worldwide assets. As noted below, we also include among the 

explanatory variables the client’s global presence, measured by the number of 

countries in which the client operates. The estimated coefficient on CLIENTSIZE 

therefore shows the effect on costs of an increase in assets, holding fixed the client’s 

global presence. That is, in interpreting the coefficient on CLIENTSIZE, increases in 

client assets should be interpreted as increases in total assets per country in which 

the client operates.18  

51. The variable SPECIALIZE is a measure of the audit firm’s specialization in a given 

sector and can be measured in two ways: by the total number of companies it audits 

in that sector, or by the total sum of assets of all clients in audits in the sector. Due to 

data limitations, in both cases the total number of clients and total sum of assets of 

clients in a given sector is restricted to the companies in our sample. 

52. AUDITORSIZE measures the size of the audit firm and is calculated as the total 

number of clients in a given year. CLIENTGLOBAL is a variable that is supposed to 

reflect the complexity of an engagement, and it is measured as the number of 

countries the client is present in. EY noted that it did not record on its systems the 

number of countries its clients were present in: out of 447 engagements where EY 

was auditor in our sample, the variable CLIENTGLOBAL had missing values in 375 

observations (or 84 per cent). 

53. NONAUDIT represents non-audit fees from the same client to its auditor. In around 

10 per cent of engagements (294 observations out of 2,952) the non-audit fees were 

zero. 

 
 
18 An alternative measure of client size is annual turnover. We use assets as our principal measure of client size because it is 
easier to define consistently across sectors. However we also include turnover as an additional control. 
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54. The variable TENURE represents for every given year the current length of the 

ongoing relationship between the audit firm and its client. These range between 1 

and 82 in our sample.19 Based on this variable we constructed a dummy for the 

cases of the first year of tenure, as well as some other measures of tenure in 

different time intervals. 

55. Other control variables include dummies for a company listing or delisting its 

shares—LISTING and DELISTING; dummy if a company reported a loss—DMLOSS; 

dummies for Big 4 audit companies—individual DMEY, DMPWC, DMDEL, DMKPMG 

as well as aggregate dummy BIG4. 94 per cent of observations represent a Big 4 

audit firm’s engagement. 

56. BUSY is a dummy for cases when the financial year of the company ends in a period 

that is usually busy for auditors, which we assumed to be December or January 

(which was the case for 53 per cent of engagements in the sample). 

57. MAJOR_MERGER is a dummy variable that helps to control for client merger activity, 

which is likely to affect the complexity of an audit. We calculated the ratio of annual 

merger deals (from the Dealogic database, please see Appendix 1 for more detail) to 

the total assets of a company. We ranked these ratios and marked a merger ‘major’ 

(setting MAJOR_MERGER=1) if the ratio was in the upper 75 per cent percentile. 

58. TOTAL_TURNOVER is included to complement client size measured by total assets, 

and also to proxy for aspects of audit complexity not already captured by the other 

explanatory variables in the model. In cases when the reporting period was different 

from 12 months, we used annualized turnover.20 In keeping with other studies of 

 
 
19 Please see the working paper ‘Datasets in the Market Investigation for Statutory Audit Services’ (the Data working paper), 
published on 13 September 2012, for more details on how we defined ‘year of first engagement’. 
20 This was the case only for 1.7 per cent of observations. 

http://www.competition-commission.org.uk/assets/competitioncommission/docs/2011/statutory-audit-services/datasets_in_the_market_investigation_for_statutory_audit_services.pdf
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audit markets we calculate LOWRISK, a measure of financial stability, as the ratio of 

current assets to current liabilities.21 Greater stability means a higher value of 

LOWRISK—if this translates into lower-cost audits, we would expect a negative 

coefficient for this variable. 

59. The variables OTHERNAS, RIVALNAS, OTHERPROPNAS, and RIVALPROPNAS 

are used as instruments, explained above in the section on endogeneity. 

60. Table 1b shows how many observations fall into each super sector according to ICB 

classification. Table 1c shows observation in each capital-market-index group: FTSE 

100, FTSE 250, Other listed and Private. Table 1d shows the number of engage-

ments in the data by audit firm. 

Results 

61. Model I in Table 2 shows results for our base-cost model. In technical terms this is an 

instrumental-variables-constrained SURE regression, with bootstrapped standard 

errors. The endogenous variables are (a) NONAUDIT, (b) the dummy for zero values 

of NONAUDIT, and (c) any squares and interactions involving NONAUDIT. To allow 

for the panel structure of the data (repeated observations on each client), the 

standard errors are clustered on client. This allows audit costs for the same client to 

be arbitrarily correlated across financial years. 

62. To prevent the results from being unduly influenced by a handful of extreme 

observations, we trim outliers in the base model. For each continuous variable we 

 
 
21 For financial sectors (super-sectors 8300 Banks, 8500 Insurance, 8600 Real Estate, and 8700 Financial services) the data on 
current assets and current liabilities is not available. For these sectors we use share of total assets to total liabilities as a proxy 
for low risk. 
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define an observation as an outlier if its value falls into the extreme 1 per cent of the 

distribution.22 

63. As noted above, for flexibility the estimated model includes all pairwise interactions 

and squared terms for the five outputs (CLIENTSIZE, SPECIALIZE, AUDITORSIZE, 

CLIENTGLOBAL, NONAUDIT) and the five labour prices (PARTNERWAGE, etc.). 

For brevity the interactions are not shown in Table 2. The interactions and squared 

terms permit the economies of scale or scope with respect to any output to vary 

across the range of the observed data. For example, economies of scale with respect 

to client size may be present for small clients, but not for large clients. (In other 

words, the average cost curve is allowed to be U-shaped with respect to any of the 

outputs.) 

64. Because of this flexibility, to estimate economies of scale at any given data point we 

in general have to look not just at the un-interacted ‘first-order’ output terms, but also 

at their interactions and squares. There is one exception, for a hypothetical ‘average’ 

client, assumed to take average values of the outputs and labour prices. Since the 

continuous variables have been normalized about their means, the coefficients on 

the first-order output terms, viewed alone, show the estimated economies of scale for 

this ‘client’. For simplicity our discussion of economies of scale focuses in the first 

instance on results at this average data point.23 

65. Since the dependent variable, log(TOTCOST), is in logarithms, the coefficient on any 

explanatory variable which is also in logarithms can be interpreted as an elasticity. 

With respect to CLIENTSIZE, for example, we see that, with all explanatory variables 

held at their average values, a 10 per cent increase in client size (measured by total 

 
 
22 Specifically, for symmetrically distributed variables with two long tails we tagged the extreme 0.5 per cent of the observations 
in each tail as outliers, and for skewed distributions with one long tail we tagged the extreme one per cent of the observations in 
that tail as outliers. In total this results in the deletion of 212 observations, or 6.7 per cent of the usable data. 
23 To be strictly correct, it is the logarithms of the continuous variables which have been normalized about their means. 
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assets) leads to an increase in total costs of only 0.192 X 10 = 1.9 per cent. Thus, for 

the hypothetical average client, there are substantial economies of scale with respect 

to client size. 

66. Examining the coefficients on the other outputs, we see first a somewhat negative 

effect of sectoral specialization on audit costs. In our base model SPECIALIZE is 

measured as the number of clients in our sample who are audited by the given firm in 

the given sector. Table 2 therefore shows that a 10 per cent increase in the number 

of clients reduces the costs of each audit in that sector by 0.104 X 10 = 1 per cent, 

but the statistical significance of the effect is only weak, at the 10 per cent level. 

67. Our estimate of the economies of scale with respect to auditor size (measured by 

number of clients audited) is also noisy. The coefficient on AUDITORSIZE is –0.315, 

suggesting a 3.15 per cent cost reduction for a 10 per cent increase in auditor size, 

but the estimate is not statistically significant. The reason for the noise in the esti-

mate is that most of the variation in auditor size in our sample is soaked up by the 

dummies for each of the Big 4 auditors (shown lower down in the table). The esti-

mated coefficient on AUDITORSIZE is therefore based solely on: (a) the year-to-year 

variation in this variable for each auditor (which is a relatively small amount of 

variation, since we have data from a short span of time), and (b) the variation in size 

among Mid Tier auditors (who are relatively few in the sample). 

68. The noise in the estimate of economies of scale with respect to auditor size is an 

example of the econometric problem of ‘micro-level responses to grouped data’. Our 

data contains many micro units (engagements), but few groups (auditors). The large 

number of micro units gives the misleading impression that there are lots of degrees 

of freedom with which to measure the response of costs to changes in auditor size. In 

practice the mechanics of regression analysis is essentially to calculate an average 
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response within each group, holding all else equal, and compare these averages 

across groups. There is one average per group. If there are only a small number of 

groups (auditors), then there are only a small number of averages to compare, and 

any estimate of how costs and auditor size co-vary across groups will suffer from the 

imprecision inherent in small samples. 

69. We find a more precise estimate for the coefficient on CLIENTGLOBAL, the number 

of countries in which the client operates. At a value of 0.159, significant at the 1 per 

cent level, the estimate indicates that a 10 per cent increase in the number of 

countries raises the costs of an audit by 0.159 X 10 = 1.6 per cent. The coefficient on 

the dummy for missing values of CLIENTGLOBAL is significantly negative, indicating 

that, for unknown reasons, lower-cost audits are overrepresented among the 

observations (mainly [] clients) with those missing values. 

70. On the other hand, neither NONAUDIT, nor the dummy for NONAUDIT=0, show 

coefficients that are statistically significantly different from zero. Recall that both 

these variables are treated as endogenous. In this base model there is therefore no 

evidence of complementarities, or economies of scope, between audit and non-audit 

services. 

71. Turning to the controls in the regression, we see first that longer auditor tenure is 

estimated to have a significantly negative effect on costs. Because of the apparent 

underestimation of costs in the first year of tenure (see paragraph 32 above), we 

adopt a tenure specification that normalizes the effect at zero in the second year of 

tenure. Tenure effects in other years are all measured relative to this second year of 

tenure. In particular, (a) a dummy variable for tenure=1 shows the difference 

between costs in the first and second years, and (b) the variable TENURE_2TO10 

shows the effect of an extra year’s tenure on costs for each year beyond the second, 
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up to year ten. Beyond year ten we assume that the effect of longer tenure on costs 

is zero.24 

72. The dummy for tenure=1 is seen to have a significantly negative coefficient, counter-

intuitively suggesting that costs in the initial year are 33.1 per cent lower than in the 

next year. We argue that this anomaly arises because of the data issue referred to in 

paragraph 32. Effects of additional years of tenure from years two to ten are more in 

line with intuition—each such extra year is estimated to reduce costs by 2.6 per cent, 

significant at the 1 per cent level. 

73. Estimated coefficients on most of the other controls in the Model I have the expected 

signs. Involvement of the client in a major merger increases costs by 13.9 per cent 

on average, significant at the 1 per cent level. The coefficient on LISTING, showing 

whether the client was newly listed in the given financial year, is also positive, 

although not statistically significant. A 10 per cent increase in client financial stability, 

measured as the ratio of current assets to current liabilities, leads to a fall of 0.239 X 

10 = 2.4 per cent in costs, significant at the 1 per cent level. On the other hand the 

coefficient on DMLOSS, a dummy variable for whether the client made a loss, 

suggests that such financial problems lead to an increase of 19.6 per cent in audit 

costs, significant at the 1 per cent level. 

74. Coefficients on the dummies for the different capital-market-index combinations show 

the expected pattern. Relative to the omitted (base) category, which is the FTSE 100, 

FTSE 250 audits are 20.9 per cent less costly, Other Listed audits are 28.3 per cent 

less costly, and audits of unlisted clients are 58.2 per cent less costly, all else equal. 

In each case the difference with the FTSE 100 category is statistically significant at 

the 1 per cent level. 
 
 
24 This assumption is supported by the data—when we add to the regression an explanatory variable measuring years of tenure 
beyond ten, it is not statistically significant. 
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75. These capital-market-index effects hold equal all other observed client character-

istics—including assets, global presence, and turnover. To put the magnitudes of 

these effects in context, consider for example the comparison between FTSE 100 

and FTSE 250 clients. The coefficient for the dummy variable for the FTSE 250 

companies shows that if everything else is held constant, the cost of auditing a FTSE 

250 company is lower by around 20 per cent compared with a FTSE 100 company. 

In practice an average FTSE 100 company is larger than an average FTSE 250 

company as measured by total assets; it is also present in more countries and has a 

larger total turnover. An average FTSE 100 company in the sample of the base 

model has total assets of £33.5 billion, operates in 27 countries, and has a total 

turnover of £8.4 billion. An average FTSE 250 company, on the other hand, has 

£2.1 billion of total assets, operates in 12 countries, and has a total turnover of 

£1.1 billion. If we calculate a difference in total cost (using the coefficients estimates 

for the relevant variables from the base model) using these average values for the 

two groups of companies, we obtain around 40 per cent difference in total cost.25 

76. Client financial years that finish in the auditor’s busy period are significantly more 

costly. The coefficient on the BUSY dummy suggests a differential of 15.5 per cent, 

significant at the 1 per cent level, with financial years that finish at other times. 

77. When interpreting the four dummies for the Big 4 auditors, note that the omitted 

(base) category is the set of Mid Tier auditors. Relative to this set, [] each show no 

statistically significant difference in costs. However [] shows substantially higher 

 
 
25 The estimated cost difference is based just on the first-order coefficients on CLIENTSIZE, CLIENTGLOBAL, and 
TURNOVER.  
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costs—a difference of 46.3 per cent, significant at the 5 per cent level. A possible 

explanation of this effect is discussed below.26 

78. The year dummies included in the model serve two purposes: to control for inflation, 

and also to show if there is any systematic time trend in audit costs. The omitted 

(base) category is 2006, the first year in the sample. Model I in Table 2 shows that 

the coefficients on the year dummies are not individually statistically significant, and 

nor are they significant in a joint test (p-value = 0.83). There is therefore no evidence 

of a systematic upward or downward trend in audit costs over the period of the 

sample. 

79. As noted above, we include client turnover as a control to complement the measure-

ment of CLIENTSIZE by total assets. Turnover also helps to control for aspects of 

audit complexity not captured by our other variables (such as the sector and capital-

market-index dummies, and CLIENTGLOBAL). Although turnover is not in itself a 

direct measure of complexity, it is likely positively correlated with those unmeasured 

factors. Table 2 shows that higher turnover does indeed raise costs, with a 10 per 

cent rise in turnover leading to an increase of 0.132 X 10 = 1.32 per cent, significant 

at the 1 per cent level. 

Robustness tests 

80. The distribution of log(TOTCOST) in the regression sample for the base Model I is 

slightly bimodal, following a standard bell shape, but with a small ‘bump’ in the left-

hand tail. Bimodal distributions are sometimes indicators that the sample has been 

drawn from two distinct populations, possibly with different behaviours. Closer 

examination of our data indicated that the outlying bump was due to a group of audits 

 
 
26 In an unreported variation on the base model we replaced the four separate dummies for each Big 4 auditor with as single 
Big 4 dummy. The Big 4 dummy is not statistically significant, but AUDITORSIZE now becomes statistically significant at the 
1 per cent level (coefficient = minus 0.683). 



 

26 

in the Equity Investment Instruments subsector. We reran Model I without these 

observations—Model II in Table 2 shows the results. The deleted subsector 

accounted for 230 observations, and in terms of qualitative changes there are two 

main effects. First, the positive coefficient on log(NONAUDIT) now becomes 

statistically significant at the 1 per cent level. As there is no obvious reason why the 

provision of NAS should raise audit costs, this suggests that NONAUDIT may be 

proxying for unmeasured aspects of audit complexity, and that the variables which 

we use as instruments do not completely filter out the influence of these unmeasured 

factors. Certainly, as in the base model, there is no evidence that the provision of 

NAS allows audits to be done more efficiently. 

81. Model II also shows that the dummy for [] becomes statistically insignificant when 

the Equity Investment Instruments clients are dropped. Further examination of the 

data indicates that [] is indeed somewhat overrepresented on audit jobs in this 

sub-sector. Therefore it appears that the ‘[] effect’ in the base model is a conse-

quence of it taking on relatively more clients from this sub-sector. 

82. For comparison with the base model, Model III in Table 2 shows the results from an 

OLS approach, ie a model which does not instrument for the potential endogeneity of 

NAS.27 The point estimates are generally close to those for the base model. As 

would be expected, the standard errors in the OLS model are somewhat smaller, 

particularly for the potentially-endogenous NAS variables. Hence the positive 

coefficient on log(NONAUDIT), for example, becomes significant at the 1 per cent 

level, although its estimated magnitude is not much different to that in the base 

model. Similarly the negative effect of SPECIALIZE is now estimated to be significant 

at the 1 per cent level. Our proposed explanation for the positive effect on 

 
 
27 Model III still keeps the multi-equation SURE framework. 
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log(NONAUDIT) would be the same as in the case of Model II—omitted factors 

affecting audit complexity. 

83. Since the choice of an appropriate level of outlier trimming for the base model is 

somewhat arbitrary, Table 3 shows regression results for alternative trimming criteria. 

While in the base model we trimmed 1 per cent of outliers from continuous variables, 

Model IV in Table 3 trims no outliers at all, while Model V trims 2 per cent. Thus 

Model IV has 3,164 observations while Model V has only 2,682, in comparison with 

2,952 observations in the sample for the base model. In general the results are quite 

stable across the different samples. The main differences are that: (a) the positive 

coefficient on LISTING becomes statistically significant in both alternative samples, 

(b) the [] dummy becomes significant in Model IV, and (c) the negative effect of 

SPECIALIZE becomes statistically significant in Model V. Given the propensity for 

Model IV to be affected by extreme outliers, we would not place much emphasis on 

the finding (b). However, the finding (c) is suggestive of more pronounced economies 

of specialization than are apparent in the base model. 

84. Recall that the base Model I uses staff costs to measure labour prices, and uses the 

number of clients audited in a sector as a measure of specialization. Table 4 shows 

models with alternative constructions of these variables. The first and third models 

show results for alternative definitions of ‘wages’. In the former (Model VI) we meas-

ure the hourly wage using scale rates instead of staff costs. Estimated coefficients 

are in general quite close to those in the base model. The only two qualitative 

changes of any substance are that: (a) the positive coefficient on log(NONAUDIT) 

becomes statistically significant, and (b) the [] dummy loses some statistical 

significance. Both changes have already been seen in other alternative specifica-

tions. 
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85. Model VII in Table 4 uses staff costs to measure hourly wages, but imputes Partners’ 

staff costs using different assumptions to those used in the base model. Specifically, 

the factor by which Directors’ staff costs are scaled up is increased, to match 

aggregate data on the relative remuneration to these two labour grades. The table 

shows that the results of the base model are quite robust to this change. Almost the 

only qualitative change is that the [] dummy loses statistical significance, again 

highlighting the sensitivity of this particular coefficient to details of the model speci-

fication. The coefficient on log(PARTNERWAGE) increases substantially, to 0.358, 

from 0.162 in the base model. This is as expected, because it can be shown that this 

coefficient represents the share of partner wages in total costs for an average client, 

and clearly this share should increase when partner wages are scaled up. 

86. Model VIII, the remaining model in Table 4, shows results where an auditor’s special-

ization in a sector is measured by the total assets of clients it audits in that sector in 

our sample. The results are again quite robust to this modification, with the only 

notable change being an increase in the statistical significance of log(NONAUDIT). 

87. In Table 5 we investigate different ways of measuring the effect of increased tenure. 

Three specifications are shown, all of which retain the dummy for tenure=1 from the 

base model. They differ in the way in which they model the effects of tenure beyond 

the first year. Model IX uses a logarithmic specification, thereby imposing the 

assumption that the effect of an extra year’s tenure is steepest early on in the 

relationship. Model X supposes that any per-year tenure effect is constant from years 

two to five, and again constant (but possibly different) from years six to ten. Thus a 

break is allowed between years five and six. Model XI goes further, allowing for two 

breaks, one between years three and four, and one between years six and seven. 
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88. In model IX we note that the logarithmic effect of tenure is estimated to be negative, 

significant at the 5 per cent level. The estimated coefficient of 0.070 indicates that a 

10 per cent increase in tenure produces a fall in costs of 0.070 X 10 = 0.7 per cent. 

The main observation with respect to models X and XI is that in both cases we 

cannot reject the hypotheses that the per-year tenure effects are the same before 

and after the breaks. That is, the base model, with no breaks, is not rejected by the 

data.28 

89. Table 6 shows results from a single-equation version of our model. In contrast to the 

base model, this specification estimates just the cost equation (2), without any 

accompanying share equations. For this reason most of the 45 constraints imposed 

in the base model cannot be used in the single-equation specification.29 This 

alternative model therefore gives an idea of how the results are affected by imposing 

all the constraints in the base model. (Note that the model still instruments for 

NONAUDIT, and clusters standard errors by client.) It can be seen that the results 

are qualitatively quite similar to those in the base model.30 

90. Table 7 shows results for the model where clients in banking and financial services 

sectors are excluded from the sample. We consider this specification because the 

concept of assets for clients in these sectors may be somewhat different to how 

assets are viewed in, for example, retailing. 

91. With respect to the five output measures (CLIENTSIZE, etc.), the qualitative con-

clusions of this model are quite similar to those of the base model. Some differences 

are seen in the coefficients on the controls, but these are mainly differences in 

 
 
28 In model X the null hypothesis that the coefficients on TENURE_2TO5 and TENURE_6TO10 are equal is not rejected (p-
value = 0.45). In model XI the null hypothesis that the coefficients on TENURE_2TO3, TENURE_4TO6, and TENURE_7TO10 
are all equal is also not rejected (p-value = 0.39). In that model pairwise equality of these coefficients is also not rejected. 
29 The model in Table 6 imposes just one constraint, derived from the assumption of homogeneity of degree one in prices. 
30 One notable difference is that the coefficients on the Big 4 auditor dummies are much noisier in the single-equation model, 
illustrating the role of the constraints in improving the statistical precision of estimates in the base model. 
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statistical significance, rather than changes in sign. For example, the coefficient on 

the tenure variable is no longer statistically significant in Table 7, although its point 

estimate is of similar magnitude to that in the base model. The loss in statistical 

significance on these variables is consistent with the smaller sample size, which falls 

by almost 700 observations when the given sectors are excluded. 

92. In Table 8 we return to the base model and consider the effects on costs of simul-

taneous changes in certain of the outputs and controls. For example, it will often be 

the case that clients with more assets also have higher turnover and a greater global 

reach. Therefore it is of interest to consider the effects on audit costs of scaling up all 

these client characteristics simultaneously. 

93. The table considers three variables—CLIENTSIZE, TOTAL_TURNOVER, and 

CLIENTGLOBAL (all in logarithms). Shown in the first three rows are the individual 

effects (or elasticities) of each of these variables, taken directly from the base model 

in Table 2. The fourth row shows the effect of simultaneously scaling up CLIENTSIZE 

and TOTAL_TURNOVER in the same proportion. We see that, all else equal, a 

simultaneous 10 per cent increase in both these variables increases costs by only 

0.324 X 10 = 3.2 per cent. Therefore economies of scale are still present. Moreover 

these economies are statistically significant, because, as the table shows, the 

difference between the estimate 0.324 and 1 is significant at the 1 per cent level. 

Economies of scale are still present if we add CLIENTGLOBAL into consideration. A 

10 per cent increase in all three variables is shown to increase costs by only 0.483 X 

10 = 4.8 per cent, and once again the difference between the estimate 0.483 and 1 is 

statistically significant.31 

 
 
31 Note that the estimate 0.483 is derived by summing the individual elasticities of the three variables. 



 

31 

TABLE 1a   Summary statistics for regressions 

Variable Description Obs Mean Std dev Min Max 

Dependent variable 

TOTCOST Base case (based on hourly 
staff cost) (£) 

2,952 
[] [] [] [] 

Alternative case 1 (based on 
scale rates) (£) 

2,950 [] [] [] [] 

Alternative case 2 (based on 
hourly staff cost, additional 
upgrade of partner costs) (£) 

2,951 [] [] [] [] 

Outputs 

CLIENTSIZE Total assets of client (£’000) 2,952 7,096,263 38,300,000 3,112 873,000,000 

SPECIALIZE Base case—total number of 
clients in a sector in the sample 

2,952 14.20 10.56 1.00 35.00 

 Alternative—total assets of 
clients in a sector in the sample 
(£’000)  

2,938 65,100,000 143,000,000 102,989 1,980,000,000 

AUDITORSIZE Total number of clients of the 
audit firm 

2,952 3,912 925 2,734 9,603 

CLIENTGLOBAL Number of countries a client is 
present in 

2,502 12.45 18.27 1.00 114.00 

NONAUDIT Non-audit fees of the client 
(£’000)  

2,952 429 676 0 5,805 

Input prices: base case  

PARTNERWAGE Base case (hourly director wage 
‘upgraded’ using scale rate 
difference) (£) 

2,952 [] [] [] [] 

Alternative case (additional 
‘upgrade’ by factor of 3.05) (£) 

2,951 [] [] [] [] 

DIRECTORWAGE Average hourly directors salary 
(£) 

2,952 [] [] [] [] 

MANAGERWAGE Average hourly salary of senior 
managers and managers 
combined (£) 

2,952 [] [] [] [] 

OTHERWAGE Average hourly salary of other 
qualified staff (£) 

2,952 [] [] [] [] 

UNQWAGE Average hourly salary of 
unqualified staff (£) 

2,952 [] [] [] [] 

Input prices: alternative definition 

PARTNERWAGE W.av. scale rate of partners (by 
sector/capmarket) (£) 

2,950 [] [] [] [] 

DIRECTORWAGE W.av. scale rate of directors (by 
sector/capmarket) (£) 

2,950 [] [] [] [] 

MANAGERWAGE W.av. scale rate of senior 
managers and managers (by 
sector/capmarket) (£) 

2,950 [] [] [] [] 

OTHERWAGE W.av. scale rate of other 
qualified staff (by 
sector/capmarket) (£) 

2,950 [] [] [] [] 

UNQWAGE W.av. scale rate of unqualified 
staff (by sector/capmarket) (£) 

2,950 [] [] [] [] 

Inputs: hours worked on an engagement 

PARTNERHOURS Hours of partners 2,952 [] [] [] [] 

DIRECTORHOURS Hours of directors 2,952 [] [] [] [] 

MANAGERHOURS Hours of senior managers and 
managers 2,952 

[] [] [] [] 
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OTHERHOURS Hours of other qualified staff 2,952 [] [] [] [] 

UNQHOURS Hours of unqualified staff 2,952 [] [] [] [] 

Other variables 

TENURE Length of relationship with a 
client (years) 

2,952 12.80 9.94 1.00 82.00 

TENURE _1 Dummy for 1st year of 
engagement 

2,952 0.01 0.12 0.00 1.00 

LISTING Dummy for listing 2,952 0.02 0.13 0 1 

DELISTING Dummy for delisting 2,952 0.01 0.09 0 1 

MAJOR_MERGER Dummy for major merger. 
Equals 1 if the ratio of merger 
deal to total assets exceeds 
25% percentile 

2,952 0.17 0.38 0 1 

LOWRISK Ratio of current assets to 
current liabilities* 

2,952 7.14 53.07 0.13 1,007.44 

TOTAL_TURNOVE
R 

Total turnover of client (proxy 
for complexity), annualized for 
cases of reporting periods 
differing from 12 months (£’000) 

2,952 2,228,397 5,276,950 1,734 50,100,000 

BUSY Dummy for cases when client’s 
financial year ends in January 
or December 

2,952 0.53 0.50 0 1 

DMLOSS Dummy for loss 2,952 0.16 0.36 0 1 

DMEY Auditor=EY 2,952 0.15 0.36 0 1 

DMPWC Auditor=PWC 2,952 0.31 0.46 0 1 

DMDEL Auditor=DEL 2,952 0.24 0.43 0 1 

DMKPMG Auditor=KPMG 2,952 0.24 0.42 0 1 

BIG4 Auditor=EY or DEL or PWC or 
KPMG 

2,952 0.94 0.23 0 1 

Instruments 

OTHERNAS The ratio of non-audit fees to 
audit fees received in this year 
by the present auditor from its 
other clients in this sector and 
capital market. 

2,952 1 0.677 0 4.351 

RIVALNAS The ratio of non-audit fees to 
audit fees received in a year by 
all auditors other than the 
present auditor from clients in 
this sector and capital market 

2,952 1 0.481 0 3.123 

OTHERPROPNAS The own firm’s propensity to 
incur non-zero non-audit fees 
on other jobs in the year-sector-
market combination 

2,952 1 0.206 0 1 

RIVALPROPNAS The rival’s propensity to incur 
non-zero non-audit fees in the 
year-sector-market combination 

2,952 1 0.160 0 1 

Source:  CC analysis. 
 

*For financial sectors (super-sectors 8300 Banks, 8500 Insurance, 8600 Real Estate, and 8700 Financial services) the data on 
current assets and current liabilities is not available. For these sectors we use share of total assets to total liabilities as a proxy 
for low risk. 
Note:  Based on merged engagement and public datasets, 2006–2011. Unit of observation is one engagement. Sample is 
restricted to the regression sample of base case Model ([]), or for variables not appearing in Model []—regression sample 
of the regression where they are included. 
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TABLE 1b   Sectors in the sample 

Super 
sector code Super sector name Obs 

0500 Oil & Gas 125 
1300 Chemicals 38 
1700 Basic Resources 97 
2300 Construction & Materials 92 
2700 Industrial Goods & Services 562 
3300 Automobiles & Parts 39 
3500 Food & Beverage 129 
3700 Personal & Household Goods 138 
4500 Health Care 81 
5300 Retail 327 
5500 Media 114 
5700 Travel & Leisure 250 
6500 Telecommunications 42 
7500 Utilities 75 
8300 Banks 27 
8500 Insurance 102 
8600 Real Estate 60 
8700 Financial Services 492 
9500 Technology   162 
 Total 2,952 

Source:  ICB classification, CC analysis of submitted data. 
 

 
TABLE 1c   Capmarket variable 

Capmarket Obs 

FTSE 100 485 
FTSE 250 1,296 
INACTIVE Dropped 
OTHER LISTED 501 
PRIVATE   670 

Total 2,952 

Source:  CC analysis of submitted data. 
 

 
TABLE 1d   Observations by audit firm 
Auditor 
name Obs 

BDO 74 
BT 4 
DEL 719 
EY 447 
GT 87 
KPMG 695 
PKF 6 
PWC   920 
 Total 2,952 

Source:  CC analysis of submitted data. 
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TABLE 2   Regression results—base case 

Model I—Base case 
II—sector1 8980 

excluded 
III—OLS, 

bootstrapped 

Obs 2,952 
 

2,722 
 

2,954 
 R-sq - 

 
- 

 
0.760 

 Clusters 607 
 

546 
 

607 
 Bootstrap iterations 500 

 
500 

 
500 

 

 

Coef Std Err Coef Std Err Coef Std Err 

Log(TOTCOST) 

      
Log(CLIENTSIZE) 0.192*** 0.036 0.179*** 0.032 0.172*** 0.032 
Log(SPECIALIZE) –0.104* 0.060 –0.082 0.060 –0.139*** 0.053 
Log(AUDITORSIZE) –0.315 0.371 –0.622* 0.353 –0.150 0.352 
Dummy for missing values of 

CLIENTGLOBAL –0.281*** 0.091 –0.185** 0.094 –0.276*** 0.087 
Log(CLIENTGLOBAL) 0.159*** 0.022 0.129*** 0.021 0.158*** 0.019 
Dummy for zero values of 

NONAUDIT –0.379 0.328 –0.140 0.295 –0.638*** 0.077 
Log(NONAUDIT) 0.118 0.076 0.195*** 0.075 0.128*** 0.013 
Log(PARTNERWAGE) 0.162*** 0.002 0.161*** 0.002 0.162*** 0.002 
Log(DIRECTORWAGE) 0.057*** 0.002 0.057*** 0.002 0.057*** 0.002 
Log(MANAGERWAGE) 0.301*** 0.003 0.301*** 0.003 0.301*** 0.003 
Log(OTHERWAGE) 0.213*** 0.002 0.213*** 0.002 0.213*** 0.002 
Log(UNQWAGE) 0.267*** 0.003 0.268*** 0.003 0.267*** 0.003 

Squared terms 

      
Log(CLIENTSIZE)^2 0.087*** 0.034 0.082*** 0.030 0.055*** 0.020 
Log(SPECIALIZE)^2 –0.116 0.071 –0.155** 0.066 –0.158*** 0.062 
Log(AUDITORSIZE)^ 0.133 1.078 0.377 1.019 0.355 0.997 
Log(CLIENTGLOBAL)^2 0.019 0.036 0.055 0.034 0.010 0.029 
Log(PARTNERWAGE)^2 0.132*** 0.029 0.138*** 0.029 0.134*** 0.029 
Log(DIRECTORWAGE)^2 –0.088 0.054 –0.063 0.059 –0.090* 0.053 
Log(MANAGERWAGE)^2 –0.091 0.074 –0.004 0.077 –0.098 0.074 
Log(OTHERWAGE)^2 0.036 0.062 0.096 0.064 0.028 0.059 
Log(UNQWAGE)^2 2.353 5.365 4.284 4.782 2.443 4.966 
Log(NONAUDIT)^2 –0.041 0.069 0.024 0.069 0.014 0.011 

Control variables 

      
LISTING 0.162 0.106 0.075 0.109 0.149* 0.077 
MAJOR MERGER 0.139*** 0.038 0.072** 0.032 0.132*** 0.030 
Dummy for tenure=1 –0.331** 0.132 –0.313** 0.150 –0.316*** 0.115 
TENURE_2TO10 –0.026*** 0.008 –0.017** 0.008 –0.025*** 0.007 
Log(LOWRISK) –0.239*** 0.034 –0.074** 0.036 –0.226*** 0.025 
Log(TOTAL_TURNOVER) 0.132*** 0.034 0.122*** 0.032 0.128*** 0.030 
Dummies for sectors: 

      Chemicals 0.096 0.253 0.200 0.223 0.027 0.207 
Basic Resources 0.007 0.155 –0.012 0.166 0.024 0.148 
Construction & Materials 0.558*** 0.187 0.662*** 0.181 0.527*** 0.168 
Industrial Goods & Services 0.662*** 0.153 0.727*** 0.143 0.714*** 0.137 
Automobiles & Parts 0.021 0.245 0.214 0.223 0.048 0.207 
Food & Beverage 0.125 0.145 0.234* 0.134 0.089 0.133 
Personal & Household Goods 0.210 0.149 0.241* 0.144 0.232* 0.126 
Health Care 0.291** 0.140 0.355** 0.144 0.264** 0.115 
Retail 0.168 0.140 0.266** 0.132 0.202* 0.119 
Media 0.532*** 0.162 0.658*** 0.154 0.526*** 0.143 
Travel & Leisure 0.170 0.139 0.281** 0.136 0.202 0.128 
Telecommunications 0.177 0.250 0.325 0.216 0.265 0.219 
Utilities 0.517*** 0.186 0.641*** 0.181 0.533*** 0.167 
Banks 0.006 0.321 0.203 0.309 0.040 0.291 
Insurance 0.218 0.164 0.366** 0.166 0.225 0.140 
Real Estate 0.536*** 0.174 0.571*** 0.173 0.486*** 0.161 
Financial Services 0.176 0.171 0.533*** 0.155 0.290** 0.144 
Technology 0.223 0.148 0.268* 0.139 0.211 0.136 
Dummy for FTSE 250 –0.209*** 0.078 –0.162** 0.073 –0.201*** 0.068 
Dummy for OTHER LISTED –0.283*** 0.092 –0.234*** 0.090 –0.272*** 0.082 
Dummy for PRIVATE –0.582*** 0.095 –0.546*** 0.082 –0.551*** 0.083 
Dummy for year 2007 –0.011 0.029 –0.024 0.028 –0.003 0.025 
Dummy for year 2008 –0.016 0.033 –0.018 0.029 –0.002 0.029 
Dummy for year 2009 –0.012 0.043 –0.012 0.038 0.014 0.031 
Dummy for year 2010 –0.018 0.046 0.001 0.041 0.018 0.035 
Dummy for year 2011 –0.045 0.049 –0.015 0.044 –0.006 0.035 
BUSY 0.155*** 0.050 0.134*** 0.049 0.135*** 0.046 
DMLOSS 0.196*** 0.048 0.126*** 0.045 0.175*** 0.040 
[] 0.463** 0.229 0.283 0.246 0.533** 0.214 
[] 0.159 0.261 –0.106 0.267 0.299 0.242 
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[] 0.254 0.222 0.012 0.234 0.355* 0.203 
[] –0.013 0.213 –0.215 0.221 0.063 0.196 
Constant –1.678*** 0.504 –1.592*** 0.500 –1.777*** 0.459 

Source:  CC analysis. 
 

Note:  *** p<0.01, ** p<0.05, * p<0.1. Interaction terms are not shown for brevity. Logs of outputs and input prices are 
demeaned. 
 
TABLE 3   Regression results—alternative trimming of outliers 

Model 
IV—no outlier 

trimming V—2% trimming 

Obs 3,164 
 

2,682 
 R-sq - 

 
- 

 Clusters 628 
 

584 
 Bootstrap iterations 200 

 
500 

 

 

Coef Std Err Coef Std Err 
Log(TOTCOST) 

    Log(CLIENTSIZE) 0.160*** 0.038 0.215*** 0.033 
Log(SPECIALIZE) –0.112* 0.059 –0.125** 0.055 
Log(AUDITORSIZE) –0.208 0.267 –0.326 0.359 
Dummy for missing values of 

CLIENTGLOBAL –0.349*** 0.091 –0.316*** 0.088 
Log(CLIENTGLOBAL) 0.159*** 0.023 0.149*** 0.021 
Dummy for zero values of 

NONAUDIT –0.423 0.340 –0.164 0.291 
Log(NONAUDIT) 0.113 0.079 0.123* 0.067 
Log(PARTNERWAGE) 0.164*** 0.002 0.161*** 0.002 
Log(DIRECTORWAGE) 0.057*** 0.002 0.058*** 0.002 
Log(MANAGERWAGE) 0.298*** 0.002 0.299*** 0.003 
Log(OTHERWAGE) 0.213*** 0.002 0.213*** 0.002 
Log(UNQWAGE) 0.267*** 0.003 0.269*** 0.003 
Squared terms 

    Log(CLIENTSIZE)^2 0.065*** 0.025 –0.016 0.031 
Log(SPECIALIZE)^2 –0.122* 0.069 –0.122* 0.066 
Log(AUDITORSIZE)^ 0.110 0.574 0.418 1.052 
Log(CLIENTGLOBAL)^2 –0.016 0.035 –0.028 0.039 
Log(PARTNERWAGE)^2 0.118*** 0.029 0.089*** 0.029 
Log(DIRECTORWAGE)^2 –0.085** 0.037 –0.213*** 0.057 
Log(MANAGERWAGE)^2 –0.029 0.080 –0.105 0.076 
Log(OTHERWAGE)^2 0.082* 0.047 (omitted) 

 Log(UNQWAGE)^2 –1.820 3.251 (omitted) 
 Log(NONAUDIT)^2 0.021 0.057 –0.009 0.057 

Control variables 
    LISTING 0.237** 0.098 0.282*** 0.093 

MAJOR MERGER 0.163*** 0.041 0.148*** 0.035 
Dummy for tenure=1 –0.258** 0.130 –0.357** 0.145 
TENURE_2TO10 –0.022*** 0.009 –0.025*** 0.008 
Log(LOWRISK) –0.199*** 0.033 –0.284*** 0.038 
Log(TOTAL_TURNOVER) 0.145*** 0.032 0.130*** 0.032 
Dummies for sectors 

    Chemicals 0.068 0.186 –0.117 0.223 
Basic Resources –0.020 0.149 –0.057 0.154 
Construction & Materials 0.449*** 0.174 0.410** 0.178 
Industrial Goods & Services 0.651*** 0.145 0.618*** 0.140 
Automobiles & Parts 0.108 0.242 –0.034 0.240 
Food & Beverage 0.069 0.133 –0.018 0.137 
Personal & Household Goods 0.195* 0.118 0.181 0.138 
Health Care 0.278** 0.123 0.168 0.136 
Retail 0.171 0.124 0.094 0.128 
Media 0.491*** 0.146 0.427*** 0.149 
Travel & Leisure 0.185 0.129 0.075 0.138 
Telecommunications 0.257 0.220 0.222 0.223 
Utilities 0.459*** 0.172 0.458*** 0.177 
Banks –0.197 0.312 0.334 0.273 
Insurance 0.116 0.153 0.210 0.166 
Real Estate 0.542*** 0.180 0.486*** 0.157 
Financial Services 0.157 0.169 0.147 0.157 
Technology 0.184 0.137 0.186 0.143 

Dummy for FTSE 250 –0.175** 0.080 –0.156** 0.080 
Dummy for OTHER LISTED –0.291*** 0.105 –0.184** 0.093 
Dummy for PRIVATE –0.511*** 0.101 –0.492*** 0.097 
Dummy for year 2007 –0.016 0.025 –0.001 0.031 
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Dummy for year 2008 –0.029 0.035 –0.008 0.032 
Dummy for year 2009 –0.019 0.043 –0.008 0.036 
Dummy for year 2010 –0.031 0.051 –0.015 0.040 
Dummy for year 2011 –0.043 0.049 –0.044 0.041 
BUSY 0.161*** 0.053 0.123*** 0.047 
DMLOSS 0.198*** 0.048 0.149*** 0.042 
[] 0.679*** 0.206 0.619*** 0.234 
[] 0.317 0.221 0.296 0.290 
[] 0.440** 0.211 0.432* 0.237 
[] 0.102 0.210 0.124 0.224 
Constant –2.097*** 0.514 –1.745*** 0.500 

Source:  CC analysis. 
 

Note:  *** p<0.01, ** p<0.05, * p<0.1. Interaction terms are not shown for brevity. Logs of outputs and input prices are 
demeaned. 
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TABLE 4   Regression results—alternative wage and specialize specifications 

Model VI—Scale rates 

VII—Alternative 
partner salary 

upgrade  
VIII—Specialize 

measured as assets 

Obs 2,950 
 

2,951 
 

2,938 
 R-sq - 

 
- 

 
- 

 Clusters 608 
 

606 
 

606 
 Bootstrap iterations 500 

 
500 

 
500 

 

 

Coef Std Err Coef Std Err Coef Std Err 
Log(TOTCOST) 

    
  

 Log(CLIENTSIZE) 0.153*** 0.035 0.197*** 0.036 0.173*** 0.039 
Log(SPECIALIZE) –0.102* 0.058 –0.103* 0.058 –0.027 0.028 
Log(AUDITORSIZE) –0.462 0.302 –0.308 0.379 –0.092 0.36 
Dummy for missing values of 

CLIENTGLOBAL –0.243*** 0.085 –0.281*** 0.085 –0.219*** 0.085 
Log(CLIENTGLOBAL) 0.154*** 0.023 0.168*** 0.023 0.150*** 0.023 
Dummy for zero values of 
NONAUDIT –0.081 0.268 –0.379 0.308 –0.518 0.317 
Log(NONAUDIT) 0.254*** 0.070 0.116 0.081 0.151** 0.073 
Log(PARTNERWAGE) 0.139*** 0.002 0.358*** 0.004 0.162*** 0.002 
Log(DIRECTORWAGE) 0.050*** 0.002 0.045*** 0.002 0.057*** 0.002 
Log(MANAGERWAGE) 0.321*** 0.003 0.229*** 0.002 0.301*** 0.002 
Log(OTHERWAGE) 0.217*** 0.002 0.162*** 0.002 0.212*** 0.002 
Log(UNQWAGE) 0.272*** 0.003 0.206*** 0.003 0.268*** 0.003 
Squared terms 

    
  

 Log(CLIENTSIZE)^2 0.056* 0.029 0.089*** 0.032 0.060* 0.032 
Log(SPECIALIZE)^2 –0.099 0.063 –0.112 0.069 –0.007 0.021 
Log(AUDITORSIZE)^ 0.424 0.948 0.063 1.041 –0.059 1.083 
Log(CLIENTGLOBAL)^2 0.026 0.034 0.020 0.035 0.043 0.038 
Log(PARTNERWAGE)^2 –0.045 0.030 0.176*** 0.036 0.131*** 0.029 
Log(DIRECTORWAGE)^2 –0.009 0.008 –0.098** 0.044 –0.094 0.058 
Log(MANAGERWAGE)^2 0.008 0.031 –0.038 0.057 –0.108 0.075 
Log(OTHERWAGE)^2 0.132*** 0.032 0.027 0.049 0.019 0.066 
Log(UNQWAGE)^2 –0.285 0.471 3.007 5.179 0.853 5.291 
Log(NONAUDIT)^2 –0.010 0.072 –0.042 0.065 –0.037 0.062 

Control variables 
    

  
 LISTING 0.104 0.102 0.171* 0.102 0.133 0.097 

MAJOR MERGER 0.133*** 0.035 0.139*** 0.037 0.143*** 0.036 
Dummy for tenure=1 –0.319** 0.131 –0.328** 0.132 –0.287** 0.135 
TENURE_2TO10 –0.023*** 0.009 –0.026*** 0.008 –0.024*** 0.008 
Log(LOWRISK) –0.260*** 0.033 –0.237*** 0.037 –0.235*** 0.036 
Log(TOTAL_TURNOVER) 0.123*** 0.033 0.131*** 0.035 0.125*** 0.036 
Dummies for sectors: 

    
  

 Chemicals –0.048 0.240 0.097 0.233 0.006 0.203 
Basic Resources –0.049 0.136 0.017 0.152 –0.011 0.158 
Construction & Materials 0.514*** 0.176 0.561*** 0.179 0.498** 0.195 
Industrial Goods & Services 0.564*** 0.140 0.656*** 0.150 0.426*** 0.125 
Automobiles & Parts 0.072 0.243 0.013 0.289 –0.051 0.257 
Food & Beverage 0.071 0.138 0.131 0.144 0.109 0.138 
Personal & Household 
Goods 0.157 0.136 0.214 0.145 0.157 0.14 
Health Care 0.248* 0.132 0.296** 0.145 0.274* 0.141 
Retail 0.107 0.130 0.166 0.139 0.051 0.136 
Media 0.419*** 0.147 0.531*** 0.155 0.520*** 0.153 
Travel & Leisure 0.119 0.133 0.172 0.140 0.11 0.137 
Telecommunications 0.205 0.218 0.175 0.236 0.222 0.237 
Utilities 0.438** 0.179 0.521*** 0.179 0.382** 0.189 
Banks 0.109 0.272 0.007 0.311 0.007 0.349 
Insurance 0.182 0.150 0.218 0.158 0.296* 0.172 
Real Estate 0.449** 0.176 0.535*** 0.170 0.389** 0.171 
Financial Services 0.098 0.161 0.163 0.162 0.079 0.151 
Technology 0.146 0.136 0.228 0.141 0.164 0.149 

Dummy for FTSE 250 –0.178** 0.073 –0.216*** 0.075 –0.232*** 0.076 
Dummy for OTHER LISTED –0.290*** 0.087 –0.293*** 0.090 –0.347*** 0.093 
Dummy for PRIVATE –0.564*** 0.091 –0.600*** 0.092 –0.586*** 0.086 
Dummy for year 2007 –0.017 0.028 –0.012 0.028 –0.019 0.027 
Dummy for year 2008 0.000 0.034 –0.024 0.033 –0.007 0.032 
Dummy for year 2009 0.026 0.043 –0.021 0.041 0.025 0.036 
Dummy for year 2010 0.004 0.043 –0.026 0.042 0.015 0.038 
Dummy for year 2011 –0.009 0.043 –0.054 0.046 0 0.042 
BUSY 0.161*** 0.052 0.153*** 0.048 0.152*** 0.046 
DMLOSS 0.175*** 0.047 0.197*** 0.049 0.192*** 0.048 
[] 0.368* 0.218 0.381 0.239 0.448** 0.22 
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[] 0.014 0.242 0.090 0.272 0.217 0.248 
[] 0.176 0.220 0.203 0.235 0.285 0.211 
[] –0.043 0.214 –0.074 0.228 0.002 0.204 
Constant –1.480*** 0.515 –1.588*** 0.538 –1.571*** 0.524 

Source:  CC analysis. 
 

Note:  *** p<0.01, ** p<0.05, * p<0.1. Interaction terms are not shown for brevity. Logs of outputs and input prices are 
demeaned. 

TABLE 5   Regression results—alternative tenure specifications 

Model IX—log tenure X—2-part tenure XI—3-part tenure 

Obs 2,952 
 

2,952 
 

2,952 
 R-sq - 

 
- 

 
- 

 Clusters 607 
 

607 
 

607 
 Bootstrap iterations 200 

 
200 

 
200 

 

 

Coef Std Err Coef Std Err Coef Std Err 
Log(TOTCOST) 

      Log(CLIENTSIZE) 0.196*** 0.036 0.192*** 0.036 0.191*** 0.036 
Log(SPECIALIZE) –0.110* 0.058 –0.105* 0.059 –0.106* 0.058 
Log(AUDITORSIZE) –0.328 0.356 –0.312 0.355 –0.340 0.359 
Dummy for missing values of 

CLIENTGLOBAL –0.283*** 0.096 –0.279*** 0.096 –0.280*** 0.096 
Log(CLIENTGLOBAL) 0.159*** 0.023 0.158*** 0.023 0.158*** 0.023 
Dummy for zero values of 

NONAUDIT –0.402 0.307 –0.401 0.305 –0.400 0.306 
Log(NONAUDIT) 0.116 0.073 0.123* 0.072 0.127* 0.072 
Log(PARTNERWAGE) 0.162*** 0.002 0.162*** 0.002 0.162*** 0.002 
Log(DIRECTORWAGE) 0.057*** 0.002 0.057*** 0.002 0.057*** 0.002 
Log(MANAGERWAGE) 0.301*** 0.003 0.301*** 0.003 0.301*** 0.003 
Log(OTHERWAGE) 0.213*** 0.002 0.213*** 0.002 0.213*** 0.002 
Log(UNQWAGE) 0.267*** 0.003 0.267*** 0.003 0.267*** 0.003 
Control variables 

      LISTING 0.182* 0.106 0.163 0.106 0.155 0.106 
MAJOR MERGER 0.139*** 0.035 0.137*** 0.035 0.137*** 0.035 
Dummy for tenure=1 –0.339** 0.137 –0.301** 0.131 –0.343*** 0.133 
Log(TENURE) –0.070** 0.030 

    TENURE_2TO5 
  

–0.009 0.022 
  TENURE_6TO10 

  
–0.031*** 0.012 

  TENURE_2TO3 
    

–0.077 0.055 
TENURE_4TO6 

    
–0.003 0.020 

TENURE_7TO10 
    

–0.034** 0.014 
Log(LOWRISK) –0.236*** 0.034 –0.238*** 0.034 –0.239*** 0.034 
Log(TOTAL_TURNOVER) 0.130*** 0.032 0.131*** 0.032 0.130*** 0.032 
BUSY 0.154*** 0.051 0.156*** 0.051 0.155*** 0.050 
DMLOSS 0.201*** 0.049 0.194*** 0.048 0.192*** 0.048 
[] 0.456* 0.243 0.460* 0.241 0.451* 0.242 
[] 0.145 0.265 0.159 0.264 0.141 0.265 
[] 0.250 0.229 0.251 0.228 0.241 0.228 
[] –0.017 0.216 –0.013 0.217 –0.024 0.216 
Constant –1.617*** 0.460 –1.704*** 0.470 –1.642*** 0.471 

Source:  CC analysis. 
 

Note:  *** p<0.01, ** p<0.05, * p<0.1. Squared terms, interaction terms, industry and sector dummies are not shown for brevity. 
Logs of outputs and input prices are demeaned. 
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TABLE 6   Regression results—single equation specification, without bootstrapping 

Model XII—single equation 

Obs 2,952 
 R-sq - 
 Clusters 607 
 Bootstrap iterations N/A 
 

 

Coef Std Err 
Log(TOTCOST)   
Log(CLIENTSIZE) 0.162** 0.065 
Log(SPECIALIZE) –0.090 0.095 
Log(AUDITORSIZE) –2.184 3.533 
Dummy for missing values of 

CLIENTGLOBAL –0.341** 0.156 
Log(CLIENTGLOBAL) 0.160*** 0.039 
Dummy for zero values of 

NONAUDIT –0.150 0.730 
Log(NONAUDIT) 0.209 0.209 
Log(PARTNERWAGE) –1.347 3.149 
Log(DIRECTORWAGE) 1.144 2.324 
Log(MANAGERWAGE) 1.544 5.099 
Log(OTHERWAGE) –1.933 2.788 
Log(UNQWAGE) See Note  
Squared terms   

Log(CLIENTSIZE)^2 0.042 0.072 
Log(SPECIALIZE)^2 –0.062 0.144 
Log(AUDITORSIZE)^ –6.164 8.760 
Log(CLIENTGLOBAL)^2 0.078 0.070 
Log(PARTNERWAGE)^2 –0.100 0.187 
Log(DIRECTORWAGE)^2 16.237 19.741 
Log(MANAGERWAGE)^2 49.787 49.488 
Log(OTHERWAGE)^2 68.707 80.997 
Log(UNQWAGE)^2 –65.751 105.991 
Log(NONAUDIT)^2 –11.138 28.062 

Control variables   
LISTING 0.156 0.192 
MAJOR MERGER 0.147** 0.060 
Dummy for tenure=1 –0.246 0.239 
TENURE_2TO10 –0.023** 0.012 
Log(LOWRISK) –0.250*** 0.062 
Log(TOTAL_TURNOVER) 0.123** 0.050 
Dummies for sectors: 0.000***  

Chemicals 0.013 0.462 
Basic Resources –0.010 0.223 
Construction & Materials 0.608** 0.248 
Industrial Goods & Services 0.579** 0.252 
Automobiles & Parts –0.141 0.410 
Food & Beverage 0.210 0.220 
Personal & Household Goods 0.226 0.249 
Health Care 0.301 0.246 
Retail 0.131 0.208 
Media 0.562*** 0.210 
Travel & Leisure 0.248 0.184 
Telecommunications 0.071 0.308 
Utilities 0.362 0.261 
Banks –0.127 0.498 
Insurance 0.372 0.232 
Real Estate 0.589** 0.277 
Financial Services 0.152 0.261 
Technology 0.261 0.205 

Dummy for FTSE 250 –0.259** 0.114 
Dummy for OTHER LISTED –0.354** 0.139 
Dummy for PRIVATE –0.659*** 0.152 
Dummy for year 2007 –0.158 0.249 
Dummy for year 2008 –0.099 0.435 
Dummy for year 2009 0.039 0.480 
Dummy for year 2010 –0.182 0.475 
Dummy for year 2011 –0.227 0.357 
BUSY 0.123 0.083 
DMLOSS 0.208** 0.099 
[] 1.079 1.000 
[] –0.627 1.415 
[] –0.028 0.711 
[] 0.041 0.769 
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Constant –1.134 0.919 

Source:  CC analysis. 
 

Note:  *** p<0.01, ** p<0.05, * p<0.1. Interaction terms are not shown for brevity. Logs of outputs and input prices are 
demeaned. For the single equation model the dependent variable and input prices are recalculated as the difference between 
the relevant demeaned log and demeaned log of UNQWAGE. Therefore the coefficient for Log(UNQWAGE) is not shown. 
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TABLE 7   Regression results—financial services sectors excluded 

Model 
XIII—Financial services 

excluded 

Obs 2,271 
 R-sq - 
 Clusters 456 
 Bootstrap iterations 500 
 

 

Coef Std Err 
Log(TOTCOST)   Log(CLIENTSIZE) 0.163*** 0.041 
Log(SPECIALIZE) –0.098 0.070 
Log(AUDITORSIZE) –0.701* 0.426 
Dummy for missing values of 

CLIENTGLOBAL –0.203** 0.100 
Log(CLIENTGLOBAL) 0.130*** 0.023 
Dummy for zero values of 

NONAUDIT 0.011 0.307 
Log(NONAUDIT) 0.226*** 0.075 
Log(PARTNERWAGE) 0.162*** 0.003 
Log(DIRECTORWAGE) 0.059*** 0.002 
Log(MANAGERWAGE) 0.301*** 0.003 
Log(OTHERWAGE) 0.213*** 0.003 
Log(UNQWAGE) 0.265*** 0.004 
Squared terms 

  Log(CLIENTSIZE)^2 0.027 0.034 
Log(SPECIALIZE)^2 –0.158** 0.077 
Log(AUDITORSIZE)^ 0.626 1.162 
Log(CLIENTGLOBAL)^2 0.035 0.034 
Log(PARTNERWAGE)^2 0.031 0.069 
Log(DIRECTORWAGE)^2 0.129*** 0.032 
Log(MANAGERWAGE)^2 –0.050 0.062 
Log(OTHERWAGE)^2 0.060 0.088 
Log(UNQWAGE)^2 0.122* 0.072 
Log(NONAUDIT)^2 3.952 5.424 

Control variables 
  LISTING –0.002 0.114 

MAJOR MERGER 0.061 0.038 
Dummy for tenure=1 –0.269* 0.149 
TENURE_2TO10 –0.011 0.008 
Log(RISK) –0.046 0.039 
Log(TOTAL_TURNOVER) 0.122*** 0.041 
Dummies for sectors 

  Chemicals 0.136 0.229 
Basic Resources 0.021 0.166 
Construction & Materials 0.624*** 0.181 
Industrial Goods & Services 0.719*** 0.152 
Automobiles & Parts 0.265 0.256 
Food & Beverage 0.133 0.145 
Personal & Household Goods 0.172 0.142 
Health Care 0.335** 0.148 
Retail 0.242* 0.142 
Media 0.590*** 0.153 
Travel & Leisure 0.246* 0.136 
Telecommunications 0.318 0.196 
Utilities 0.681*** 0.200 
Banks (omitted) 

 Insurance (omitted) 
 Real Estate (omitted) 
 Financial Services (omitted) 
 Technology 0.197 0.137 

Dummy for FTSE 250 –0.104 0.082 
Dummy for OTHER LISTED –0.245** 0.101 
Dummy for PRIVATE –0.484*** 0.095 
Dummy for year 2007 –0.030 0.033 
Dummy for year 2008 –0.037 0.035 
Dummy for year 2009 0.001 0.042 
Dummy for year 2010 –0.017 0.046 
Dummy for year 2011 –0.040 0.047 
BUSY 0.097* 0.052 
DMLOSS 0.073 0.052 
[] 0.366 0.276 
[] –0.020 0.319 
[] 0.113 0.279 
[] –0.105 0.250 
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Constant –1.689*** 0.633 

Source:  CC analysis. 
 

Note:  *** p<0.01, ** p<0.05, * p<0.1. Interaction terms are not shown for brevity. Logs of outputs and input prices are 
demeaned. 

TABLE 8   Estimated cost elasticities 

Changes in ... 
Elasticity of 
total cost Std error 

Significantly 
different 
from 1? 

CLIENTSIZE 0.192*** 0.036 YES*** 
TOTAL_TURNOVER 0.132*** 0.034 YES*** 
CLIENTGLOBAL 0.159*** 0.022 YES*** 
CLIENTSIZE and TOTAL_TURNOVER 0.324*** 0.040 YES*** 
CLIENTSIZE , TOTAL_TURNOVER, and 

CLIENTGLOBAL 0.483*** 0.046 YES*** 

Source:  CC analysis. 
 

Note:  *** p<0.01, ** p<0.05, * p<0.1. 
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APPENDIX 1 

Data description 

1. The dataset used for the estimation of the cost model is obtained by merging the 

engagement dataset, public dataset, and data on staff costs described in detail in the 

Data working paper.  

2. In addition, the merged dataset was supplemented by the following datasets: 

(a) Other business info—each audit firm that provided engagement data also 

provided data on the total number of audit clients, total audit fees, and total non-

audit fees for 2004 to 2011. This dataset covers all clients, and is not limited to 

FTSE 350 and Top Track companies. The template and instructions for this data 

request are provided in Annex 1. 

(b) Merger activity—PwC has obtained the merger activity data from Dealogic and 

made it available to the CC in an aggregated form. The data represents the sum 

of deal values over 2000/11 for the CC’s list of companies in the FTSE 350.32 

3. The variable ‘year’ in the engagement dataset refers to the financial year of the 

relevant audit firm.33 Thus, for example, in this dataset the year 2008 for KPMG 

covers the period from 1 October 2007 to 30 September 2008, but for EY it will cover 

the period from 2 July 2007 to 1 July 2008. In each case, the ‘year’ refers to the 

calendar year in which the audit firm’s financial year ended.  

4. At the same time, each company in the public dataset has its own end of financial 

year. In the majority of cases, companies’ financial years ended on 31 December. 

Companies also occasionally changed the date on which their financial years ended, 

which sometimes led to reporting periods longer or shorter than 12 months. In 

 
 
32 Please see the Data working paper, Annex 2. 
33 See the Data working paper, Table 3. 
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approximately 98 per cent of the observations in the public dataset, however, the 

reporting period was 12 months. 

5. When merging the engagement dataset and public dataset, we had to make an 

assumption on how to match financial years of companies and audit firms. We think it 

is reasonable to assume that the majority of work on an audit engagement of a 

particular set of accounts for a company’s financial year occurs after the financial 

year of the audited company has ended. At the same time, we recognize the fact that 

some work may be done by an audit firm before the relevant financial year end. 

However, if we take a sequence of years, any discrepancy in the total number of 

hours devoted on a certain engagement resulting from our assumption will be 

smoothened out.  

6. Therefore, when merging the engagement and public datasets we arranged them in 

such a way that auditor’s financial year always ends after the audited company’s 

financial year. An example is provided in Figure 1 below. An auditor’s financial year 

ends on 30 June; Company 1 has financial year end on 31 December; Company 2 

on 1 March; and Company 3 on 31 July. If we impose our rule that the audit firm’s 

financial year ends always after the financial year of the audited company, then we 

match auditor’s data from the year 2007 (covering the period from 1 July 2006 to 

30 June 2007) with the accounts for Company 1 covering the period from 1 January 

to 31 December 2006, and accounts for Company 2 covering the period from 

2 March 2006 to 1 March 2007. The accounts of Company 3 covering the period from 

1 August 2006 to 31 July 2007 will be matched with the auditor’s period covering 

1 July 2007 to 30 June 2008. 
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FIGURE 1 

An example of matching years between engagement and public dataset 

 

Source:  CC. 
 

Note:  The colour indicates which sets of auditor’s and companies’ accounts are matched together. Each shaded rectangle 
represents a set of accounts. The year within a rectangle represents the calendar year to which a set of accounts ‘belongs’. 
(Please see the Data working paper, Appendix 5, paragraph 8.)  

7. For each set of accounts in the public dataset a primary auditor was identified. In 

some instances, the engagement dataset showed that an audit firm billed positive 

hours on an engagement in a year when it was not the primary auditor of the relevant 

company. For the purposes of the current working paper and cost model estimation, 

we exclude such observations. 

Staff costs 

8. We use two types of data as a proxy for the staff costs: 

(a) Average scale rates by staff grade in all engagements in a certain sector-capital 

market combination, weighted by total number of hours billed.34 This data comes 

from the engagement dataset. 

(b) Hourly staff costs by grade based on their actual salary and number of hours 

worked. 

9. We asked audit firms to provide data on employees’ hourly salary for each grade,35 

calculated as the total annual cost of an employee in a certain grade divided by the 

 
 
34 For those engagements where certain grades did not bill any hours in a sector-capital market combination in a given year, in 
order to avoid missing values we used weighted average scale rate for that grade for the audit firm as a whole in that year. For 
example, if audit firm Z did not bill any directors’ hours on the audit of company X in 2007, we assumed that directors’ scale 
rate for that engagement is equal to average directors’ scale rate of firm Z in 2007. 
35 The grades are the same as those used when collecting engagement data: partners, directors, senior managers, managers, 
other qualified, unqualified and administrative. Most firms did not bill administrative staff costs on a per-engagement basis, and 
for those that did, the share of administrative costs in the total costs was negligible. Thus, in our analysis we ignore 
administrative staff costs. 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

Auditor 1
Company 1

Company 2
Company 3

Calendar years: 2006 2007 2008 2009

2007 2008 2009 2010
2009

2006 2007 2008 2009
2007 2008 2009

2006 2007 2008
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total number of hours worked by employees in that grade—this includes all hours 

recorded on a timesheet regardless of the activity (eg it includes training and 

business development).36 

10. Because partners are both employees and owners of the firm, the total remuneration 

they receive includes both their compensation as workers, and the share in the 

profits, and it is impractical to separate the two components. Therefore, while we do 

have data on scale rates for audit partners, we had to make an assumption on how to 

estimate the hourly staff cost of partners. 

11. We attempted several approaches. In one, we calculated the difference between 

scale rates of partners and directors, using the engagement dataset, and then 

applied this difference to ‘upgrade’ the hourly staff cost of directors to arrive at a 

proxy for hourly staff cost of partners. See Table 1 for an example. 

TABLE 1   Constructing hourly staff cost of partners, an example 

Year Auditor 
Scale rate, 
directors 

Scale rate, 
partners 

Difference 
% 

Hourly staff 
cost, 

directors 

Hourly 
staff cost, 
partners 

  A B 
C = (B / A – 1) 

*100 D 
E = D * 

(1+C/100) 
2007 X 400 500 25 50.00 62.50 
2008 X 420 530 26 55.00 69.40 
2009 X 440 550 25 60.00 75.00 

Source:  CC. 
 

Note:  Numbers are for illustration only. 

12. This approach assumes that the relative staff costs of partners and directors are 

mirrored in their respective scale rates, which may not always be the case.  

13. In our working paper ‘Profitability—part one’37 we note that after exclusion of return 

on investment the difference between average salary of partners and average salary 

 
 
36 For more details please see the Data working paper, paragraphs 41–43. 
37 www.competition-commission.org.uk/assets/competitioncommission/docs/2011/statutory-audit-services/ 
profitability_part_one.pdf, paragraphs 41–45. 

http://www.competition-commission.org.uk/assets/competitioncommission/docs/2011/statutory-audit-services/profitability_part_one.pdf
http://www.competition-commission.org.uk/assets/competitioncommission/docs/2011/statutory-audit-services/profitability_part_one.pdf
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of directors in [] in [] was around [] per cent, which was much [] than the 

difference in the respective scale rates. Therefore, we also look at one variation of 

the model where we assume a much [] difference between staff cost of directors 

and partners than the scale rate ratio would suggest. 

14. In this variation, we compare the ratio of scale rates of partners and directors for [] 

in [] in the engagement dataset, which is [], and the ratio of ‘implied’ partners’ 

salary and directors’ salary, calculated in the Profitability—part one working paper—

[]. We calculate an ‘additional upgrade factor’ by which we need to further increase 

partners’ staff cost calculated above as []. We then multiply partners’ staff cost by 

[] in all years for all audit firms to arrive at the alternative definition of partners’ staff 

cost. 

TABLE 2   Alternative construction of hourly staff cost of partners, an example 

Year Auditor 
Scale rate, 
directors 

Scale rate, 
partners 

Difference 
% 

Hourly staff 
cost, 

directors 

Hourly staff 
cost, 

partners 

Alternative 
hourly staff 

cost, partners 

  A B C = (B / A 
– 1)*100 

D E = D * 
(1+C/100) 

F = E * [] 

2007 X 400 500 25 50.00 62.50 [] 
2008 X 420 530 26 55.00 69.40 [] 
2009 X 440 550 25 60.00 75.00 [] 

Source:  CC. 
 

Note:  Numbers are for illustration only. 

15. In another variation, we used a different ‘upgrade’ factor for partners in Big 4 audit 

firms and other audit firms. For the Big 4, we used the factor of [] (calculated 

above). For other audit firms we took ‘implied salary’ of partners of levels 3 and 4 

only,38 which for [] in [] was higher than the salary of directors by [] per cent. 

Thus, for non-Big-4 firms we the used ‘additional upgrade’ factor of []. 

16. To summarize, the different ways of calculating staff costs we have attempted are: 

(a) Scale rates from the engagement dataset. 

 
 
38 See the Profitability—part one working paper, Table 3. 
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(b) Hourly staff costs by grade. Partners’ costs are calculated as directors’ cost times 

average partners’ scale rate divided by average directors’ scale rate. 

(c) Hourly staff costs by grade. Partners’ costs are calculated as directors’ cost times 

average partners’ scale rate divided by average directors’ scale rate, times 3.05. 

(d) Hourly staff costs by grade. Partners’ costs are calculated as directors’ cost times 

average partners’ scale rate divided by average directors’ scale rate, further 

multiplied by [] for the Big 4 and by [] for other audit firms. 
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ANNEX 1 

‘Other business info’ data request template and instructions 

 

Number of Audit Clients Comments 2004 2005 2006 2007 2008 2009 2010 2011

FTSE 100
FTSE 250
Other

Financial data (£000s) Comments 2004 2005 2006 2007 2008 2009 2010 2011

Audit Fees
FTSE 100
FTSE 250
Other

Non-Audit Fees
FTSE 100
FTSE 250
Other

Direct Staff Costs - Audit
FTSE 100
FTSE 250
Other

Direct Staff Costs - Non-Audit
FTSE 100
FTSE 250
Other

Gross Margin - Audit
FTSE 100
FTSE 250
Other

Gross Margin - Non-Audit
FTSE 100
FTSE 250
Other

Overheads
Firm Profit

Partners Comments 2004 2005 2006 2007 2008 2009 2010 2011

Audit Number
Non-Audit Number
Profitability per Audit Partner (£000)
Profitability per Non-Audit Partner (£000)
Audit Partner Renumeration (£000)

Minimum (£000)
Maximum (£000)
Base salary (if  applicable) (£000)
Profit share (£000)
Performance related elements (£000)
Other (£000)

Non-Audit Partner Renumeration (£000)
Audit Partner Moves

Retirement
Competitor move
External move
Dismissal
New  arrivals
Promotion
Other
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Number of Audit Clients The term 'audit' refers to work agreed under the engagement letter and is carried out by the audit engagement team. It 
includes at the very least the statutory audit and may or may not include audit-related services.

FTSE 100 Number of audit clients that are in the FTSE 100 at the end of June for each year. We will provide a list of companies 
separately. This information should reconcile with the client data provided for 'FTSE 350 Client data'. 

FTSE 250 Number of audit clients that are in the FTSE 250 at the end of June for each year. We will provide a list of companies 
separately. This information should reconcile with the client data provided for 'FTSE 350 Client data'. 

Other Number of audit clients that are not covered in the previous segments. We may seek a further breakdown of this 
category at a later date (for example by other UK listed companies and internationally listed companies).

Financial data (£000s) The same definitions used under 'Number of Audit Clients' should be used here, with reference to the end of June for 
each year.

Audit Fees

FTSE 100 Total audit fees (£000s) earned from clients in the FTSE 100. This information should reconcile with the client data 
provided for 'FTSE 350 Client data'. 

FTSE 250 Total audit fees (£000s) earned from clients in the FTSE 250. This information should reconcile with the client data 
provided for 'FTSE 350 Client data'. 

Other Total audit fees (£000s) earned from clients not covered by the segments above. We may seek a further breakdown of 
this category at a later date (for example by other UK listed companies and internationally listed companies).

Non-Audit Fees

FTSE 100 Total non-audit fees (£000s) earned from clients in the FTSE 100. This information should reconcile with the client data 
provided for 'FTSE 350 Client data'. 

FTSE 250 Total non-audit fees (£000s) earned from clients in the FTSE 250. This information should reconcile with the client data 
provided for 'FTSE 350 Client data'. 

Other Total non-audit fees (£000s) earned by clients not covered from the segments above. We may seek a further breakdown 
of this category at a later date (for example by other UK listed companies and internationally listed companies).

Direct Staff Costs - Audit
FTSE 100 Staff costs (£000s) directly incurred when undertaking audits for FTSE 100 companies.

FTSE 250 Staff costs (£000s) directly incurred when undertaking audits for FTSE 250 companies.

Other
Staff costs (£000s) directly incurred when undertaking audits for clients not covered by the segments above. We may 
seek a further breakdown of this category at a later date (for example by other UK listed companies and internationally 
listed companies).

Direct Staff Costs - Non-Audit
FTSE 100 Staff costs (£000s) directly incurred when undertaking non-audit services for FTSE 100 companies.

FTSE 250 Staff costs (£000s) directly incurred when undertaking non-audit services for FTSE 250 companies.

Other
Staff costs (£000s) directly incurred when undertaking non-audit services for clients not covered by the segments above. 
We may seek a further breakdown of this category at a later date (for example by other UK listed companies and 
internationally listed companies).

Gross Margin - Audit We define gross margin as audit fees minus direct salary costs.

FTSE 100 Gross Margin (% of audit fees) for audit for clients in the FTSE 100.

FTSE 250 Gross Margin (% of audit fees) for audit for clients in the FTSE 250.

Other
Gross Margin (% of audit fees) for audit for clients not covered by the segments above. We may seek a further 
breakdown of this category at a later date (for example by other UK listed companies and internationally listed 
companies).

Gross Margin - Non-Audit We define gross margin as audit fees minus direct salary costs.

FTSE 100 Gross Margin (% of non-audit fees) for non-audit services for clients in the FTSE 100.

FTSE 250 Gross Margin (% of non-audit fees) for non-audit services for clients in the FTSE 250.

Other
Gross Margin (% of non-audit fees) for non-audit services for clients not covered by the segments above. We may seek 
a further breakdown of this category at a later date (for example by other UK listed companies and internationally listed 
companies).

Overheads Total cost of overheads (£000s) for your firm. We may seek a further breakdown of this figure at a later date.

Firm Profit Profit (£000s) of your firm. We may seek a further breakdown of this figure at a later date.

Partners This information should be provided for FTE partners of your UK firm.

Audit Number The number of audit partners

Non-Audit Number The number of non-audit partners

Profitability per Audit Partner (£000) Average profit per partner in your audit business

Profitability per Non-Audit Partner (£000) Average profit per partner in your non-audit businesses

Audit Partner Renumeration (£000) Total remuneration for partners in your audit business

Minimum (£000) Minimum remuneration for partners in your audit business

Maximum (£000) Maximum remuneration for partners in your audit business

Base salary (if applicable) (£000) Average base salary of audit partners (if applicable)

Profit share (£000) Average profit share of audit partners

Performance related elements (£000) Average performance-related pay of audit partners

Other (£000) Average remuneration for audit partners that is not included in the components listed above. 

Non-Audit Partner Renumeration (£000) Total remuneration for partners in your non-audit businesses

Audit Partner Moves
Retirement Number of audit partners that retired

Competitor move Number of audit partners that resigned to join another audit firm. Please state in the 'Comments' box or in a separate 
document the firms that these partners moved to.

External move Number of audit partners that resigned to pursue other interests or to move into non-audit work.

Dismissal Number of audit partners that were dismissed. You may explain the reasons in the 'Comments' box.

New arrivals The number of audit partners that joined from another audit firm.

Promotion The number of internal staff promoted to audit partner.

Other The number of other arrivals at audit partner level.

Instructions for worksheet: 'Other business info':

Please provide the following business information for the past 8 financial years for your UK firm. The financial year refers to that used by your firm.
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APPENDIX 2 

Further comments on potential endogeneity 

1. The endogeneity of NONAUDIT was discussed in the text. Here we consider whether 

certain of the other regressors in the model (equation (2) in paragraph 28) might be 

also considered as endogenous. 

2. Consider first CLIENTSIZE, a measure of the size (in assets or turnover) of the client 

being audited. Suppose that, within any grade of labour (Associates, Managers etc.) 

at a given audit firm, there are efficient workers and less efficient workers. The 

efficient workers may complete audits more quickly, leading to a lower input of hours, 

and lower total costs, all else equal. If more efficient workers do indeed exist, we do 

not observe to which projects they are allocated. Suppose that they are allocated to 

the larger audits (as measured by CLIENTSIZE). This will lead to a correlation 

between larger clients and lower average audit costs, all else equal. Ordinarily this 

might lead to a conclusion of economies of scale with respect to client size. However, 

in this hypothetical case such a conclusion would need to be qualified, because the 

correlation in the data (between TOTCOST and CLIENTSIZE) actually arises from 

the way in which the auditor allocates staff of different qualities to different audits, 

and so is not a true economy of scale in the strict sense.39 

3. We do not consider that this story opens up serious weaknesses in our analysis. The 

argument is restricted to within-firm, within-grade differences in worker quality, and 

implies that audit firms allocate lower-quality workers to smaller clients. While such 

allocations may be possible in practice, we query whether the resulting effects would 

be large enough to seriously bias our estimates of economies of scale. Various 

factors would seem to militate against the existence of major disparities in audit 
 
 
39 If the presence of less-efficient workers in an audit firm is thought of as a kind of inevitable ‘fixed’ cost, then the correlation 
between TOTCOST and CLIENTSIZE might be argued to constitute a situation of de facto economies of scale, if not one of 
strict textbook economies. 



 

52 

quality within firms. First, the legal framework in which audits are performed is 

presumably designed to guarantee the same minimum standard of work on all audits. 

Second, auditors have an incentive to maintain consistent quality across all audits in 

order to protect their brand reputation. Third, small-firm clients would likely become 

aware of any systematic shunting of low-quality workers onto their engagements, and 

could respond by switching to an alternative, possibly cheaper, auditor. 

4. Consider next the variable SPECIALIZE, an indicator of the audit firm’s expertise in a 

given sector. This variable could be endogenous for similar reasons to those 

proposed above for CLIENTSIZE. Within a given grade of labour there may be 

unobserved differences in the efficiencies of an audit firm’s workers. An auditor may 

choose to allocate its most efficient Associates, for example, to the sector(s) in which 

it is most specialized. (For example, it might do this in order better to exploit market 

power in sectors where it has high market shares.) If these workers complete audits 

relatively more quickly than their colleagues in other sectors, then we will find the 

auditor’s average costs decreasing in sectoral specialization, all else equal. This 

might be interpreted as an economy of scale with respect to specialization, whereas 

it is in fact a consequence of an auditor’s decision to focus its ‘best’ resources on the 

sector(s) where it has the highest competence. 

5. We do not consider that this argument constitutes a major problem for our analysis. 

The hypothesized allocation of workers is possible in theory. However various legal 

and operational constraints, already mentioned with respect to CLIENTSIZE, would 

seem to work against any within-firm differences in audit quality becoming too 

severe. 

6. Consider next the variable AUDITORSIZE. As an indicator of the audit firm’s overall 

presence in the UK audit market, this variable is something like a traditional measure 
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of ‘output’ in a standard cost study in manufacturing industries. In such studies, argu-

ments underlying the endogeneity of output typically focus on the role of unmeasured 

components of factor prices. It is supposed that there is a component of factor prices 

that is unmeasured by the researcher, but which is known to the manufacturer, and 

which affects the manufacturer’s choice of output. For example, a manufacturer who 

faces lower factor prices than are measured in the data would presumably choose a 

higher output level than would be otherwise predicted. Since the unmeasured part of 

factor prices comprises part of the error term ε (in equation (2)), we then have a 

correlation between ε and output, causing output to be endogenous. 

7. Two features of the present application ameliorate this problem, and therefore we do 

not feel that AUDITORSIZE needs to be treated as endogenous. The first is that we 

observe factor prices at a much more disaggregated level than in the typical 

manufacturing study. Instead of observing wages at the broad level of an industry, a 

region, or a whole firm, we can potentially (depending on exactly how we measure 

the wage for each grade of labour) observe wages at the very fine level of individual 

engagements. This greatly reduces the extent to which firms can possess ‘private 

information’ about wages which might be unobserved in our data. 

8. The second ameliorating feature is that model (2) includes time-constant dummies 

for each audit firm. Each of these dummies ‘soaks up’, or controls for, all time-

constant firm-wide characteristics of the corresponding auditor. This includes the 

auditor’s average ‘total output’ over the period of the data, as represented by 

AUDITORSIZE. Therefore the coefficient on AUDITORSIZE will be determined not 

by the variation in size from audit firm to audit firm, but by each firm’s variation in size 

from year to year, around an overall average size for that firm over the period of the 

data. The firm dummies also soak up any time-constant unobserved component of 

the auditor’s factor prices (which might affect output even though it is not observed). 
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Therefore the only way that our estimates can be affected by the ‘classic’ 

endogenous-output problem of paragraph 6 is if there is some unobserved 

component of factor prices which varies from year to year in way that determines the 

inter-temporal variation in AUDITORSIZE. Given the fine detail in which we observe 

factor prices, it is not clear what such a time-varying unobserved factor might be. 

9. Next consider CLIENTGLOBAL, an indicator of the client’s international presence. 

This could be endogenous for similar reasons to those given previously for 

SPECIALIZE and CLIENTSIZE. More efficient workers may be allocated to clients 

with international operations, leading to an incorrect inference of economies of scale 

with respect to international presence, when in fact the lower average costs are 

arising from unobserved differences in worker efficiency. 

10. We do not consider that CLIENTGLOBAL needs to be treated as an endogenous 

variable, for similar reasons to those already given for SPECIALIZE and 

CLIENTSIZE. 
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