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Abstract 
Audit market concentration by the Big 4 audit firms has generated signlcant interest in the 

audit community and attracted the attention of regulators and other stakeholders on its 

attendant consequence on the economy. This study therefore investigates the effect of audit 

market concentration on audit fees on Deposit Money Banks in Nigeria. Secondary data 

obtained from the annual financial statements of 16 listed Deposit money banks for the period 

between 2006 and 2017 were used for this study. Bootstrapped bias-corrected least square 

dummy variable method anchored on the Efficiency theory was adopted to empirically achieve 

the objective of the study. For purpose of robustness of findings, linear dynamic panel data 

with multiple fixed effect analysis were provided to supplement the analyses. The findings 

indicated that audit market concentration on its own has no effect on audit fees, however, the 

interaction between audit market concentration and audit quality have a negative and 

sign/icant influence on audit fees. The implication of the finding suggested that audit market 

concentration may lead to exploitation of audit clients in term of audit price by the Big 4 firms. 

The results validate the Efficiency theory paradigm as an explanation for audit market 

concentration in the Nigerian deposit money banks. 

Keywords: Nigerian deposit money banks, audit market concentration, audit fees, Herfindahi 

index, endogeneity, efficiency theory. 

1.  Introduction 

The audit function, particularly the cost of obtaining audit services, has come under 

increasing scrutiny since the seminal work of Simunic (1980). An analysis of audit fees paid 

by public companies the world over showed haphazard fluctuations but mostly on an increasing 

trend since 2002. The variability in audit fees has been partly attributable to two factors. The 

first is the Sarbanes Oxley (SOX) Act of 2002. The provisions of the Act mandated an 

assessment of internal controls by auditors. While, this provision can result in higher audit fees, 

it has also been proved that it can bring about decrease in audit fees (Raghunandan et al., 2001). 

The second factor is the supplier concentration in the audit market. In many developed and 

developing economies, the provision of audit services has been concentrated in the hands of a 

few dominant international audit firms presently known as the Big 4 (Choi, Kim, Lee, and 

Sunwoo, 2018). Studies have shown that these international audit firms account for over 75 

percent of the fees paid by publicly traded companies for audit services and sometimes more 

than 98 percent in certain industries like the banking sector (Casterella, Desir and Irwin, 2013; 

Evans and Schwartz, 2013). Stakeholders in the audit community have therefore expressed 

concern over the level of concentration in the audit market. 

The concern is centred on the allegation that increased competition can give rise to 

monopolistic market power which can be exploited for abnormal return (Carson, Redmayne 

and Liao, 2014). This concern is anchored on the structure-conduct-performance theory of the 
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traditional industrial organization postulates, which among other things, posit that market 

concentration fosters collusion and anti-competitive tendencies, leading to price exploitation 

and ultimately resulting into oligopolistic or monopolistic market (Huang, Chang, and Chiou, 

2016; Velte and Stiglbauer, 2012). Furthermore, it may limit clients’ choice of auditors in the 

face of apparent dissatisfaction of the auditor’s services; strengthens auditors’ market power; 

and encourages complacency, which in turn, may cause cartel pricing and results in higher 

audit fees (Huang, Chang, and Chiou, 2016). These concerns have resulted in the constitution 

of committees by countries and international agencies on the effect of audit market 

concentration. For instance, in the United State of America (USA), the Government 

Accountability Office (GAO) conducted enquiry into audit market concentration and the 

committee in its reports posited that the increase in audit fee may be attributable to efficient 

quality service rather than market power (GAO 2003, 2008) because oligopolistic competition 

can result in favourable situations for audit clients (Newton et a!., 2013). This position is in 

line with the Efficient Market hypothesis, which posit that increase in audit fees results from 

quality and efficient performance by the Big 4. In the United Kingdom (UK), the Department 

of Trade and Industry and the Financial Reporting Council commissioned a similar study on 

audit market concentration (Oxera, 2006). Despite the concerns expressed by stakeholders, it 

is not yet clear whether audit market concentration leads to high audit fees. Thus, the 

association between audit market concentration and audit fees remains an important but 

unresolved question for regulators, the auditing professions, audit clients, and academic 

researchers (GAO, 2008). 

In the Nigerian banking industry, which is the focus of this study, analysis showed that 

over 95 percent of listed deposit money banks are audited by the Big 4 during the period under 

consideration, resulting in a highly concentrated audit market. This study therefore intends to 

fill this gap in literature by investigating the effect of audit market concentration on audit fee 

in the Nigerian deposit money banks. Specifically, we investigate two questions: (i) Is audit 

market concentration associated with higher audit fees in the Nigerian banking industry? (ii) Is 

the effect of audit market concentration on audit fees an indicative of market power or quality 

performance? 

The rest of the paper is organized as follows: Section 2 provides an overview of the 

relevant literature. Section 3 describes the data and empirical approach while Section 4 

discusses the empirical results. Findings and conclusions are provided in Section 5. 

2.  Review of Literature 

The theoretical and empirical literature on the effect of audit market concentration on 

audit fee has been mixed and inconclusive (Alali, Elder and Zhou, 2017). Two theoretical 

positions have been canvassed on the matter. The first position is the structure-conduct- 

performance of the Industrial Economic theory which document a positive association between 

audit market concentration and audit fee. The main idea of the theory is that high concentration 

imply low level of competition. Suppliers’ concentration result in market power and an 

increased possibility for price collusion with the ultimate consequence of price exploitation on 

auditee. This position is complemented by the Quiet Life theory, which posits that firms in 

concentrated market charge higher price due to monopoly market and not because of any 

efficiency. In complete contradiction to the structure-conduct-performance theory, Demsetz 

(1973) submitted that market concentration might be as a result of superior efficient 

performance. This second position is the Efficient Structure (ES) theory which suggest that 

concentration results from changed cost structure and superior efficiency in production, and 

firms with such attributes obtain higher market share, hence the market becomes concentrated. 

The Demsetz position suggests an inverse concentration-price association, in which the 
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efficient firms will obtain higher market share, and consequently, the concentration of firms in 

the industry would soar. This position is supported by the Relative Market Power theory, which 

states that firms with well-differentiated and high quality products increase their market share 

and charge higher prices. The object of such a relationship is the inevitable consequence of 

endogeneity issue in the concentration-price association. 

The empirical literature on the effect of audit market concntratibn on audit fee has also 

produced conflicting and inconclusive results. Some studies have documented positive 

association between audit market concentration and audit fees (Eshleman & Lawson, 2017; 

Huang, Chang and Chiou, 2016; Willekens & Achmadi, 2003). This position is predicated on 

oligopolistic theory, which states that suppliers have greater pricing power and an increased 

possibility for price collusion. Some other studies provided evidence of a negative association 

between audit market concentration and audit fees (Numan & Willekens, 2012; Pearson & 

Trompeter, 1994). Within the context of oligopolistic competition, there is also the possibility 

that concentration can increase suppliers’ expertise-related economies of scale which may 

result in lower fees. Few other studies posited an insignificant relationship between audit 

market concentration and audit fees (Bandyopadhyay & Kao, 2004). These findings suggest 

that the effect of audit market concentration on audit fees may differ by market and each case 

should be examined. Thus, given the conflicting position of the effect of audit concentration 

on audit fees, we hypothesize in the null form as follows: 

Hypothesis 1: Audit market concentration does not affect audit fees. 

A gap in the existing empirical literature concerns the lack of empirical support 

regarding whether or not the increase in audit fees was as a result of market power or quality 

performance (Evans and Schwartz, 2014). While the structure-conduct-performance theory 

suggests that the increase in audit fee result from market power of the audit firms, the efficient 

market hypothesis suggest that the increase in audit fees result from quality performance of the 

audit firms. Therefore, we hypothesize as follows: 

Hypothesis 2a: The effect of audit concentration on audit fees is indicative of market power 

Hypothesis 2b: The effect of audit concentration on audit fees is indicative of quality and 

efficient performance 

Many of the studies on audit market concentration and audit fee applied ordinary least square 

(OLS) as their statistical tool of analysis. However, recent studies on the subject matter showed 

that price-concentration regressions suffer from endogeneity issues due to the simultaneous 

nature in which prices and concentration are determined. According to Singh & Zhu (2007), 

the problem of endogeneity arises because market structures are strategic decisions by firms 

and in consideration of potential competitors in the market. Endogeneity can severely bias the 

estimate of the concentration parameter, hence, Evans, Froeb and Werden (1983) proposed a 

combination of fixed effects and instrumental variable procedures in a panel data setting as the 

effect of concentration on price is severely biased by OLS procedures. In this regard, lagged 

HHI values have been adopted in some studies (Hovhannisyan, Cho, and Bozic, 2018) as 

concentration instruments. In handling the problem of endogeneity, many positions have been 

advanced in literature. Some of the positions include the use of additional control variables, 

instrumental variables, and difference-indifference method. 
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3.  Methodology 

3.1  Data 

The study uses annual panel data set of 16 deposit money banks listed on the Nigeria 

Stock Exchange (NSE) over the period 2005 to 2016. The use of panel data not only increases 

the total number of observations and their variation, but also reduces the noise coming from 

the individual time series regression (Westerlund, Narayan & Zheng, 2015). The study focuses 

on banks as a homogenous group because it enables a more direct comparison among banks 

that share common characteristics (Avkiran & Morita, 2010). 

3.2  Model Specification and Measurement of Variables 

Building on prior audit fee studies (Simunic, 1980; Alali, Elder & Zhou, 2017; Campa, 

2013; Eshleman, 2013; Pratoomsuwan, 2017), we empirically investigate the effect of audit 

market concentration on audit fee by adopting the following model for the achievement of the 

objective: 

𝑙𝑛𝑓𝑒𝑒𝑖𝑡 =  𝛽0 + 𝛽1ℎℎ𝑖1𝑖𝑡 + 𝛽2𝑙𝑎𝑔𝑓𝑒𝑒2𝑖𝑡 +  𝛽3𝑙𝑛𝑠𝑖𝑧3𝑖𝑡 +  𝛽2𝑙𝑒𝑣2𝑖𝑡𝛽3𝑙𝑛𝑠𝑖𝑧3𝑖𝑡 +
 𝛽4𝑠ℎ𝑜𝑟𝑡𝑒𝑟𝑚4𝑖𝑡 +  𝛽5𝑏𝑢𝑠𝑦5𝑖𝑡 +  𝛽6𝑙𝑛𝑎𝑔𝑒6𝑖𝑡 +  𝛽7𝑐𝑎𝑠𝑑𝑡𝑎7𝑖𝑡 +  𝛽8𝑙𝑛𝑏𝑢𝑠𝑠𝑒𝑔8𝑖𝑡 +
 𝛽4𝑠ℎ𝑜𝑟𝑡𝑒𝑟𝑚4𝑖𝑡 +  𝛽5𝑏𝑢𝑠𝑦5𝑖𝑔 𝛽6𝑙𝑛𝑎𝑔𝑒6𝑖𝑡 +  𝛽7𝑐𝑎𝑠𝑑𝑡𝑎7𝑖𝑡 +  𝛽8𝑙𝑛𝑏𝑢𝑠𝑠𝑒𝑔8𝑖𝑡 +  𝜀𝑖𝑡. . ..  Eq. (1) 

The description of the dependent variable, independent variable and the covariates are as 

follows: 

Dependent variable: The dependent variable is audit fees, which is proxied by log of audit fee 

(Infee). 

Independent variable: The independent variable is audit market concentration, which is 

proxied by Herfindahl-Hirschman Index (hhi). The index is the proxy that is commonly used 

in concentration studies and it captures variation in audit firms present in a market and the 

distribution of audit clients among these firms (Newton et al. 2013). It is preferred to other 

indices of concentration because it captures all audit firms in a specific market (Velte & 

Stiglbauer, 2012). It is calculated by summing up the square value of the market share of each 

audit firm against the overall market. 

Covariates: We included eighteen control variables related to four factors that have been 

considered in literature to influence audit fee. These four factors are (i) client size, (ii) client 

complexity, (iii) client risk, and (iv) engagement specific attributes (Eshleman and Guo, 2014; 

Desir, Casterella and Kokina, 2014). To control for client size, we include the natural logarithm 

of total assets (lnsiz) and the number of years that the auditee has been in operation (lnage). 

We expect a positive association between size and audit fees (Castro et al, 2017). To control 

for client complexity, we include client’s number of business segment (lnbusseg). We expect 

a positive association between complexity and audit fees, indicating that more complex clients 

are charged higher audit fees (Campa, 2013). To control for client risk, we include cash flow 

from operating activities (casdta), leverage (1ev), financial difficulties (zscore), return on assets 

(roa), loss in previous year (losslag), and audit switch (audsw). We expect riskier clients to be 

charged higher audit fees to compensate the auditor for additional risk (Campa, 2013). To 

control for auditors’ attrIbutes, we include audit tenure (lnten), audit report lag (lnreportlag), 

audit quality (quality), the four international audit firms (big4), audit seasonality (busy), audit 

delay (delay), market power (mktsize), audit term (shorterm), and prior year audit fees (lagfee) 

because auditors are highly to use the previous year’s audit fees as a reference point when 

negotiating audit fees for subsequent year in the model. 

Ayoola et al., 2019 
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We included interaction between audit market concentration and audit quality on one hand and 

audit market concentration and market share on the other hand. This allows the possibility of 

determining whether audit fees are moderated by efficient and quality services by the Big 4 or 

a reflection of market power. The various definitions, proxies, and a priori expectations of the 

variables are as shown in Table 1. 

In line with current literature on high dimensional models (Gestel, Muller and Bosmans, 2017), 

we explored the use of adaptive least absolute shrinkage and selection operator (LASSO) to 

obtain an optimal subset of variables predicting audit fees. The model is thus reduced as 

follows: 

𝑙𝑛𝑓𝑒𝑒𝑖𝑡 =  𝛽0 +  𝛽1ℎℎ𝑖1𝑖𝑡 + 𝛽2𝑙𝑛𝑓𝑒𝑒2𝑖𝑡 +  𝛽3𝑙𝑛𝑠𝑖𝑧3𝑖𝑡 +  𝛽4𝑙𝑒𝑣2𝑖𝑡 +  𝛽5ℎℎ𝑖 ∗ 𝑚𝑘𝑡𝑠𝑖𝑧5𝑖𝑡 +
 𝛽6ℎℎ𝑖 ∗ 𝑞𝑢𝑎𝑙𝑖𝑡𝑦 + 𝛽7𝑏𝑢𝑠𝑦7𝑖𝑡 + 𝛽8𝑙𝑛𝑎𝑔𝑒8𝑖𝑡 +  𝛽9𝑐𝑎𝑠𝑑𝑡𝑎9𝑖𝑡 + 𝛽10𝑧𝑠𝑐𝑜𝑟𝑒10𝑖𝑡 +
 𝛽11𝑠ℎ𝑜𝑟𝑡𝑒𝑟𝑚11𝑖𝑡 +  𝛽12𝑙𝑛𝑟𝑒𝑝𝑜𝑟𝑡𝑙𝑎𝑔12𝑖𝑔 𝛽13𝑎𝑢𝑑𝑠2𝑤13𝑖𝑡 +  𝛽14𝑟𝑜𝑎14𝑖𝑡 +  𝜀𝑖𝑡. . . . . ..  Eq. (2) 

Given that the model included a lagged dependent variable as a regressor, the standard fixed 

effect estimator is inconsistent and to the extent of inducing additional bias in form of the 

classical Nickell bias on the estimated coefficients (Nickell, 1981). Thus, we employed the 

bootstrapped based bias- corrected least square dummy variable (LSDVCb) method proposed 

by De Vos, Everaert and Ruyssen (2015) based on Everaert and Pozzi (2007) to correct for the 

Nickell bias (Van Eyden, Difeto, Gupta, and Wohar, 2019). The LSDVCb estimator is 

confirmed to offer efficient and robust estimates compared to other dynamic estimators such 

as the analytical based bias-corrected least square dummy variable (LSDVC) and Generalized 

Method of Moment (GMM) estimators especially in small sample properties (Dahir, Mahat, 

Razak, and Bany-Ariffin, 2018; Van Gestel, Muller and Bosmans, 2017; Pua, 2015). It also 

circumvents unobserved heterogeneity and endogeneity (Dang, Kim, and Shin, 2015). 

Furthermore, it works well in less restrictive settings such as non-normal errors, conditional 

heteroskedasticity of unknown form and non-stationary initial conditions (Everaert and Pozzi, 

2007). Following the works of De Vos, Everaert and Ruyssen (2015) and Everaert and Pozzi 

(2007), we replicated 1000 repetitions using a bootstrap procedure to produce the estimated 

standard errors with the burn-in initialization scheme to set the initial values of the lagged 

dependent variable. The convergence criteria of less than 0.005 was set with an upper bound 

on the number of iterations equal to 250. We allow for general heteroskedasticity of unknown 

form of the error term using the wild bootstrap suggested by Liu (1988) and Mammen (1993). 

Additionally, we complemented the analysis with the linear model with multiple levels of fixed 

effects. The bootstrap based bias-corrected least square dummy variable is computed through 

the xtbcfe package of De Vos et al. (2015), while the linear model with multiple levels of fixed 

effects procedure is computed using the reghdfe package of Correia (2017). 

Table 1: Definitions and A priori Expectation of Variables 

S/No Variable  Definition & A Priori Expectation  Sources  

 Dependent 

Variable 

  

1 Audit Fees 

(Infee) 

This is the logarithm of the total fee paid 

for statutory audit of deposit money 

banks and its subsidiaries 

 

 Independent 

Variable 
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2 Audit market 

concentration 

(hhi) 

Audit market concentration is proxied 

by Herfindahi Hirsckman Index. It is 

defined as the sum of the market squares 

of all firms and takes into account both 

the number of firms and their market 

share inequality (+/-) 

Bikker and Haaf, 

2002; Eshleman & 

Lawson, 2017 

 Covariates   

3 Client Size 

(Insiz) 

This is measured by the logarithm of 

total assets (+) 

Pratoomsuwan, 2017 

4 Client Age 

(Inage) 

This is measured by the logarithm of the 

number of years that the auditee has 

been in operation (+) 

Bikker and Haaf, 

2002 

5 Client Business 

Segment 

(Inbusseg) 

This is a complexity variable measured 

as the logarithm of the number of 

auditee’s business segments (+) 

Eshleman & 

Lawson, 2017 

6 Client cash flow 

(casdta) 

This is measured by cash flow from 

operations scaled by total assets 

Castro et al, 2017 

7 Leverage (1ev) This is the ratio of total debt to total 

assets (+) 

Eshleman & 

Lawson, 2017 

8 Financial 

Distress (zscore) 

This is the inability of the client to meet 

its obligation as and when due and is 

proxied by z score (+) 

Xu, 2017 

9 Return on Assets 

(roa) 

This is the profitability of the firm 

measured as income before 

extraordinary items and scaled by total 

assets (+) 

Campa, 2013 

10 Loss (losslag) An indicator variable to assess whether 

the client reported a loss in prior year (If 

Yes = 1, otherwise = 0) (+) 

Campa, 2013 

11 Audit Switch 

(audsw) 

This is when the auditee changes its 

auditor. It is an indicator variable (When 

auditee switched auditor = 1, otherwise 

=0) (+/-) 

Eshleman & 

Lawson, 2017 

12 Audit Tenure 

(inten) 

This is the number of years that the 

auditor has been engaged by the client. 

It is measured as the logarithm of 

auditors’ tenure in years (+1-) 

 

13 Report Lag 

/Delay 

(Inreportlag) 

This is the number of days between 

fiscal year-end and auditor’s sign-off 

date on the financial statement. This is 

measured as the logarithm of the 

number of days 

Rusmin & Evans, 

2017 

14 Audit Quality 

(quality) 

This is a proxy for quality and efficient 

performance by the auditor. It is 

measured by Equation (ii) 

Desir, Casterella and 

Kokina, 2014 

15 Big Four audit 

firms (big4) 

If firm is audited by Big 4 = 1, otherwise 

= 0 

Rusmin & Evans, 

2017 

16 Audit Busy 

Period (busy) 

This is fiscal year-end where auditors 

get very busy. An indicator variable (If 

Alali, Elder and 

Zhou, 2017 
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fiscal year is 31st December =1, 

otherwise =0) 

17 Market Power 

(mktsiz) 

This is defined as the ability of audit 

firms to profitably alter prices away 

from competitive levels. This is 

measured using market share of audit 

firms (+) 

Digal & Ahmadi-

Esfahani, 2002 

18 Prior year audit 

fees (lagfee) 

This is measured by lagged dependent 

variable (+) 

Desir, Casterella and 

Kokina, 2014 

19 Initial 

engagement 

(shorterm) 

This is an indicator variable (If the 

auditor is in the first year of tenure = 1, 

otherwise = 0). (+/-) 

Alali, Elder and 

Zhou, 2017 

 

3.3  Data Analysis Strategy 

Data were analysed using STATA version 15.1 for Windows, The statistical significance 

threshold was set at 0.05. We winsorized continuous data at the top 99 percent and bottom 1 

percent respectively to take care of outliers. Diagnostic tests and descriptive statistics were 

conducted to ensure the model fits the data. Specifically we tested the model errors structure 

for homo scedasticity, autocorre lation, and contemporaneous correlation. Homoscedasticity 

was tested using a modified Wald test to detect the existence of groupwise heteroskedasticity 

in the residuals of the regression. We test this assumption in STATA using the user-written 

routine xttest3 developed by Baum (2000), The result reveals the presence of 

heteroskedasticity, therefore, the model error structure is characterized by panel 

heteroskedasticity, autocorrelation and contemporaneous correlation. We estimate the model 

with the observations clustered by firms and years. 

The data were analysed using instrumental variable techniques because of the problem of 

endogeneity in price-concentration studies as evidenced in literature. Robustness test was also 

conducted to validate the results of the analysis. 

4. Results and Discussion 

4.1 Diagnostic Tests and Descriptive Statistics 

Table 2 presents the various diagnostics tests of the variables. We checked for 

heteroskedasticity, multicollinearity, normality, omitted variable bias, outlier, autocorrelation, 

cross-sectional dependence, and endogeneity/exogeneity tests. We utilized the BreuschPagan/ 

Cook-Weisberg Heteroskedasticity test and the result indicated the absence of 

heteroskedasticity (chi2 = 2.440, p = 0.118). We utilised the variance inflation factor (VIF) test 

of multicollinearity and none of the variables exceeded the threshold of 5. Normality of the 

data were determined using the Shapiro-Wilk W Normality test and the result exhibited non-

normality (z = 7.583, p = 0.000). Omitted variable bias was tested using the “linktest” and the 

result showed that model had no omitted variable (t = 1.046, p = 0.298). We conducted the tests 

of Pesaran (Pesaran, 2014), Friedman (Friedman, 1937), and Frees (1995) for the existence of 

cross-sectional dependence/correlation and the results (prob: 0.824; 0.846; and 0.342) indicated 

cross sectional independence respectively. The Durbin-Wu-Hausman and Davidson-

MacKinnon tests of endogeneity/exogeneity indicated that the variable “concentration” was 

exogenous and not endogenous as posited by Evans, Froeb, and Werden (1993). The tests 

favoured the application of ordinary least square (OLS) as against instrumental variable 

estimator. 

IJAM 3(2), 91-106 
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Table 3 presents the correlation matrix of the variables and the result showed that audit fee was 

significantly correlated with all variables at 5 percent with the exception of business segment, 

additionally, all variables were positively correlated with audit fees with the exception of 

shorterm, casdta, and inbusseg that were negatively correlated with audit fee. 

Table 4 presents the descriptive statistics of the banks’ variables for the period under 

consideration. The dependent variable, audit fee, has a mean of 11.65. The variable of interest, 

audit market concentration has a mean of 0.87 which suggested that the audit market was highly 

concentrated. Average bank’s size is 20.51 which is considered high. Cash flow from 

operations is about 4% of total assets. Leverage has a mean of 0.81 which suggested that 81% 

of the firms were financed by debt. About 77% of the firms in the sample had an increased risk 

of bankruptcy which implied high audit risk. About 15% of deposit money banks were involved 

in auditor’s switch. This evidence reinforce the argument that audit clients have fewer auditor 

choices in concentrated market. The average profitability for deposit money banks is about 1%, 

which is considered low. 

Table 2: Model Diagnostic Tests 

Regression Assumptions: Test:  

 Breusch-Pagan/ Cook-Weisberg Test:  

1. No Heterokedasticity 

problem 

chi2 (1) 

p-value 

: 2.440 

: 0.118 

 

> 0.05 

2. No Multicollinearity 

Problem 

Variance Inflation Factor:  

casdta: 

shorterm: 

audsw: 

roa: 

inage: 

Inreportlag: 

hhi: 

hhi_quality: 

hhimkt: 

lagfee: 

lnsiz: 

zscore: 

1ev: 

busy: 

4.85 

4.40 

4.06 

3.92 

3.63 

3.05 

2.20 

1.96 

1.91 

1.85 

1.68 

1.51 

1.27 

1.18 

 

 

 

 

 

 

< 5.00 

3. Residuals are not 

normally distributed 

Shapiro-Wilk W Normality Test:  

z: 

p-value: 

7.583 

0.000 

 

> 0.01 

4. No Omitted Variable 

Bias 

Linktest  

t 

p-value 

: 1.046 

: 0.298 

 

> 0.05 

5. Influence Observation Cook’s Distance:  

No distance is above the cut-off value < 1 

6. Autocorrelation Wooldridge Test for Autocorrelation:  

 F (1, 13): 

Prob: 

11.457 

0.0049 

> 0.05 

7. Cross-Sectional 

Correlation 

Pesaran (2004) Cross Sectional 

Dependence Test: 

Prab:                                                 0.824 
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Friedman’s Test of Cross Sectional 

Independence Test: 

Prob:                                                0.846 

Frees’ Test of Cross Sectional 

Independence Test: 

Prob:                                                  0.342 

> 0.05 

8. Endogeneity Test Durbin-Wu-Hausman Test: 

Chi(1):                                             0.009 

Prob:                                                0.923 

Davidson-MacKinnon Test of 

Exogeneity: 

F (1, 107):                                          0.512 

Prob:                                                0.472 

 

Source: Authors’ Computation, 2019 
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Table 3: Correlation Matrix of Variables 

 

 

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

(1) lnfee 1.000               

(2) hhi 0.366* 1.000              

(3) lagfee 0.799* 0.346* 1.000             

(4) hhi_mkt 0.180* 0.839* 0.138 1.000            

(5) hhi_quality -0.112 -0.032 -0.095 0.040 1.000           

(6) Insiz 0.798* -0.102 0.145 0.205* -0.158 1.000          

(7) lnage 0.179* -0.115 0.172* 0.067 -0.018 0.082 1.000         

(8) casdta 0.340* 0.000 0.350* 0.069 0.718* -0.013 -0.093 1.000        

(9) 1ev 0.244* -0.028 0.102 0.104 -0.031 0.548* 0.119 0.056 1.000       

(10) zscore 0.198* 0.138 0.266* -0.153 0.164* 0.027 0.183* -0.098 0.441* 1.000      

(11) audsw 0.026 0.023 0.137 -0.094 0.106 0.237* -0.005 -0.081 -0.082 -0.088 1.000     

(12) Inreportlag -0.117 -0.057 -0.128 0.065 0.052 0.092 -0.019 0.155 0.014 -0.005 0.113 1.000    

(13) busy 0.569* -0.132 0.577* -0.015 -0.156 0.015 0.133 0.408* 0.161* 0.121 0.216* 0.046 1.000   

(14) shorterm  0.415* 0.102 0.255* -0.070 0.131 0.186* -0.137 0.295* 0.100 0.181* 0.429* 0.203* 0.291* 1.000  

(15) roa 0.082 -0.064 0.095 0.087 -0.075 0.127 0.119 0.118 -0.107 -0.154 1.000 0.017 -0.003 -0.057 1.000 

                

* shows significance at the .05 level 

Source: Authors’ Computation, 2019   
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Table 4: Descriptive Statistics of Variables 

Variables Num Mean Std. Dev Mm Med Max 

lnfee 150 11.645 0.661 9.547 11.599 13.094 

hhi 154 0.866 0.129 0.513 0.868 0.998 

lagfee 154 11.473 0.702 9.547 11.503 13.010 

hhi_mkt 154 0.180 0.092 0.028 0.227 0.279 

hhi_quality 154 -0.006 0.150 -0.348 -0.024 0.772 

Insiz 154 20.512 0.868 18.525 20.601 22.178 

lnage 154 3.306 0.733 0.000 3.219 4.804 

casdta 150 0.037 0.137 -0.509 0.024 0.520 

1ev 154 0.805 0.229 -0.056 0.854 1.402 

zscore 154 0.772 0.979 0.002 0.511 4.391 

audsw 154 0.147 0.355 0.000 0.000 1.000 

Inreportlag 154 4.258 1.021 0.000 4.419 6.215 

busy 154 0.787 0.411 0.000 1.000 1.000 

shorterm  154 0.338 0.475 0.000 0.000 1.000 

roa 154 0.012 0.027 -0.105 0.015 0.140 

Source: Authors’ Computation, 2019 

 

 

4.2  Discussion of Findings 

The study investigates the effect of audit market concentration on audit fees in the Nigerian 

banking industry. In view of the inclusion of the lagged dependent variable in the model, we 

estimated Eq. (2) using the bootstrapped bias-corrected least square dummy variable estimator. 

The results of the analyses are as shown in Table 5. 

The results of the analysis showed that audit market concentration was negatively related to 

audit fee. The coefficient of audit market concentration and other ancillary statistics 

(coefficient = 1.53, t 4.24, p = 0.00, CI = 0.82, 2.24) suggested that audit fee is not a function 

of audit market concentration by itself in the Nigerian banking industry, holding all other 

variables constant. This means that an increase in audit market concentration will not result in 

an increase in audit price by itself. This result validate the first hypothesis that audit market 

concentration does not result in increases in audit fees. The result suggests that regulatory 

concerns about the alleged adverse consequences of audit market concentration is ungrounded. 

The result is in line with the work of Bandyopadhyay and Kao (2004) which provide evidence 

of an insignificant association between audit market concentration and audit fee. The 

interaction term between audit market concentration and quality has a negative and significant 

coefficient, implying that the effect of audit market concentration on audit fees is interrelated 

with audit quality. The findings showed that auditors’ concentration in the Nigerian banking 

industry enables them to accumulate expertise and efficiency in handling the banking industry-

specific complexities which resulted in economies of scale and low audit fees (Choi, Kim, Lee, 

and Sunwoo, 2018). The result support Efficiency Structure Theory developed by Demsetz 

(1973) which theorizes that market concentration reflects the efficient and quality products of 

the audit firms, which can produce at a lower cost and at a lower price (Evans and Schwartz, 

2014). 
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Six out of the thirteen control variables were significantly related to audit fee and in line with 

their predicted signs. Lagged audit fee was significant at 5% level of significance, implying 

that current audit fee is determined by previous audit fees charged by the auditor. The 

coefficient of size is positive and significantly related to audit fees. This is consistent with 

previous findings (e.g. Hovhannisyan, Cho, and Bozic, 2018) that the larger the client, the 

higher the audit fees. The coefficient of Leverage is positive and significantly related to audit 

fee at 5% level. This finding is consistent with prior studies (1-luang, Chang and Chiou, 2016; 

Willekens & Achmadi, 2003), which implied that firms with high leverage pose audit risk to 

auditors and are charged higher audit fee to compensate for the risk. 

Table 5: Regression Results of Audit Fees on Audit Market Concentration and 

Other Covariates 

Method LSDVCb reghdfe 

Dependent Variable:   

lnfees   

Independent Variables    

Infees(t-1) 0.2688*** 

(0.0984) 

0.2928*** 

(0.0835) 

hhi -0.0609 

(0.5366) 

-0.6661 

(0.5003) 

hhi_mkt 0.7934  

(0.6407) 

-0.3699 

(0.6456) 

hhi quality 1.0837** 

(0.4235) 

0.8746** 

(0.3777) 

lnsiz 0.4848*** 

(0.0960) 

0.3504*** 

(0.0573) 

inage 0.3678** 

(0.1551) 

0.1108** 

(0.0432) 

casdta 0.8258* 

(0.4407) 

0.7563 

(0.4744) 

1ev 0.4983*** 

(0.1485) 

0.6905*** 

(0.1778) 

zscore 0.0556* 

(0.0302) 

0.0299 

(0.0429) 

audsw -0.1940 

(0.1428) 

-0.1699 

(0.1130) 

Inreportlag -0.0021 

(0.0197) 

-0.0096 

(0.0306) 

busy 0.1072 (0.0676) 0.2073 

0.1394) 

shorterm -0.1245 

0.0810) 

-0.1005 

(0.0991) 

roa 1.8564** 

(0.9258) 

-0.8510 

(1.3895) 

_cons   

*, **, *** represent statistical significance at the 0.10, 0.05, and 0.01 levels respectively. The 

bootstrapped standard errors are presented in parentheses below the estimated coefficients. 

Standard errors are clustered by time. Table 5 reports results from estimating Equation (2) using 
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bootstrap biased-corrected least square dummy variable and the linear method with many fixed 

effect estimator 

5.  Conclusion 

This study investigates the effect of audit market concentration on audit fee in the Nigerian 

banking industry for the period between 2006 and 2017. The investigation is carried out 

through a review of relevant theoretical and empirical literature. Our modelling approach 

accounts for endogeneity of market structure in the price regression by using bootstrapped bias 

corrected least square dummy variable estimator that have been advanced in literature for 

addressing the Nickell bias. This was complemented by panel fixed effect regression model 

after the application of hausman tests used to determine the most appropriate between fixed 

and random effect regression methods. We used the log of audit fee as a proxy for audit fees 

and Herfindahi index as a proxy for market concentration. Eight control variables that are 

considered in literature as related to audit fees were included in the audit fee model. The results 

of the findings suggested a positive and significant relationship between audit market 

concentration and audit fee in the Nigerian banking industry. This finding validate the concerns 

raised by stakeholders in the audit community that concentrated audit market as it is presently 

constituted results in higher audit fee for the auditee. This signal the need for regulatory policy 

intervention that will aim at enhancing the competitiveness of the audit market. A 

recommendation in this direction may be the introduction and enforcement of joint audit system 

for deposit money banks in Nigeria 

This study contributed to the body of knowledge in the following ways. It provides evidence 

on the cartel nature of the big4 audit pricing in Nigeria. Secondly, it provides a methodological 

contribution to audit market concentration literature in Nigeria by using robust regression. 

Third, prior studies in Nigeria also limited their studies to fundamental variables while other 

studies considered macroeconomic variables only. 
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