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Abstract 

Based on a two-stage analysis of a panel of data for 25 Korean accounting firm for 16 

years from 1997 to 2012, the researcher investigates how non-audit services affect 

accounting firm productivity. In the first stage, the researchers employ Data Envelopment 

Analysis (DEA) to compute the relative productivity of accounting firms in using their 

human resources to generate firm revenues. In the second stage, the researcher estimate 

regression models that relate the logarithm of DEA productivity scores to the mix of 

services provided and control variables. Empirical results support my research 

hypotheses that accounting firm productivity, in terms of revenue generation based on 

human resources utilized, decreases with greater provision of taxation services and 

increases with greater provision of management advisory services.  
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1. Introduction 

The setting for this study is the market for accounting services in Korea during the 

period of 1997 to 2012. This market setting is interesting because regulatory intervention 

associated with the financial crisis and International Monetary Fund (IMF) bailout in 

1997 caused a restructuring of the market for assurance services. To meet minimum size 

requirement constraints for performing statutory audits, smaller accounting firms 

coagulated into larger accounting firms. An important part of firms’ strategies for 

competing in the newly-shaped market was selection of the mix of services provided. In 

addition to that, new rules issued to improve the transparency of the market for auditing 

services required an unprecedented amount of public disclosure of accounting firm 

financial information and non-financial information including human resources. This 

combination of accounting market restructuring and availability of firm-level data enables 

me to evaluate the effects of different mixes of services on accounting firm productivity. 

In the interest of auditor independence, public pressure and policy is forcing 

accounting firms to exit from the business of providing management advisory services to 

audit clients and other companies [1]. At the turn of this century, a series of audit failures 

at large companies such as Enron, Tyco International, HealthSouth, Adelphia 

Communications, WorldCom, Global Crossing, and Rite Aid has turned up the heat on 

the public accounting profession in the Unites States [2]. There is a perception that audits 

have been “loss-leaders” in bringing in more lucrative management advisory service 

business [3]. To signal their commitment to audit quality, some of the largest accounting 

firms have spun off or sold their management advisory service practices. New legislation, 
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the Sarbanes-Oxley Act of 2002 (SOX), prohibits accounting firms from designing 

financial information systems for audit clients.  

While public debate has focused on the auditor independence issue [4, 5], little 

attention has been paid to the potential effects of divesting management advisory services 

on the productivity of accounting firms and on their ability to provide information 

assurance services. During the period from 1995 to 1999, management advisory service 

revenues increased from 20.7% to 28.3% of total firm revenues for a large sample of U.S. 

public accounting firms, accounting and auditing revenues decreased from 49.5% to 

42.2%, but taxation service revenues did not change substantially [6]. During the period 

from 1999 to 2013, the percentage of revenues from taxation services for the Big N U.S. 

public accounting firms remained between 20 to 30%, and the trends for auditing services 

and management accounting services show more fluctuation and shift in an inverse way 

[7]. In addition to that, the majority of Big N U.S. public accounting firm revenues were 

generated from management advisory services in 1999 and 2000 [7]. However, as Big N 

U.S. public accounting firms divested their consulting practices due to the SOX 

restrictions placed on non-audit services from 2004 through 2006, revenues from 

management advisory services dropped to less than 16% of total revenues [7]. Over the 

same period, Big N U.S. public accounting firm revenues from accounting and auditing 

were on the increase, reaching a peak of almost 60% of total revenues by 2006 [7]. 

However, since 2006, the percentage of revenues from management advisory services has 

increased dramatically and the percentage of revenues from accounting and auditing 

services has decreased. As of 2013, management advisory services have again become the 

largest source of revenues for the U.S. Big N accounting firms, slightly outperforming 

accounting and auditing services [7].  

While the explosion of information technology contributed to the demand for 

management advisory services, the fact that accounting firms became major players in 

management advisory services leads to questions about the business role of management 

advisory services in accounting firms and the potential business effects of restricting firms 

from offering management advisory services [8]. By evaluating the business role of 

management advisory services in accounting firms, the researcher establishes a basis for 

considering how required divestment or restriction of management advisory services 

would affect the operation of accounting firms and their provision of information 

assurance services.    

Unlike traditional auditing and taxation services, provision of management advisory 

services is an entrepreneurial endeavor because it involves new combinations of 

technology and production [3, 7]. Firms can differentiate their management advisory 

services by admitting partners or hiring professionals who blend technical abilities with 

entrepreneurial drive [6]. This makes it possible to sell management advisory services at a 

premium to the more commodity-like accounting and auditing services. Taxation services, 

on the other hand, are not likely to sell at a premium because they share the commodity-

like attributes of financial statement assurance services and accounting firms must 

compete with non-licensed providers (non-CPAs) of tax services.  

In this study, extending Lee [9], the researcher examines the impact of non-audit 

services on accounting firm productivity. Specifically, the researcher investigated whether 

accounting firm productivity, in terms of revenue generation based on human resource 

utilized, decreases with greater provision of taxation services and increases with greater 

provision of management advisory services. Therefore, the researcher states the 

hypotheses formally as follows:  

Hypothesis 1: The impact of taxation services on accounting firm productivity is 

negative.  

Hypothesis 2: The impact of management advisory services on accounting firm 

productivity is positive. 
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The remainder of this paper is organized as follows. Section 2 discusses the data and 

the estimation model employed for the empirical analysis, Section 3 contains the 

empirical results, Section 4 summarizes and concludes. 
 

2. Data Description and Estimation Model 
 

2.1 Data and Variables  

In Korea, the Act on External Audit for Stock-Listed Companies amended on 

December 30, 1996 required accounting firms to submit their annual business reports 

beginning with the fiscal year 1997 to the Securities and Futures Commission and the 

Korean Institute of Certified Public Accountants (KICPA) within three months after the 

end of each fiscal year. As this new disclosure requirement for accounting firms was 

imposed, annual business reports of Korean accounting firms became public information 

from the fiscal year 1997. The balanced data used in this study were obtained from the 

annual business reports of 25 Korean accounting firms that have existed during the whole 

sample period: 1997-2012. The final sample consists of 400 (=2516) firm-year 

observations.  

Each individual firm-year observation in the sample represents a decision-making unit 

(DMU). The researcher modeled the production function relating the output of each DMU 

as a function of its inputs and contextual variables. In researcher’s empirical setting, the 

researcher measures output as annual total firm revenues (REVENUE) in deflated 

millions (M) of Korean won (KRW).  

Human resources are the partners, professionals and other staff that make up 

accounting firms. The researcher considered three human input variables: the number of 

partners (PARTNER), the number of certified public accountants who are not partners 

(CPA), and the number of all other employees (EMP) [6, 10]. The researcher does not 

include capital inputs in this analysis as they are not considered to be of primary 

importance [11].  

Accounting firm revenues are from three sources: auditing services, taxation services, 

and management advisory services. The mix of services for a period is determined by the 

proportions of total revenues generated from provision of auditing services, taxation 

services, and management advisory services. The percentage of revenues derived from 

auditing services is represented as AUD%, the percentage of revenues derived from 

taxation services is represented as TAX%, and the percentage of management advisory 

services is represented as MAS%. The contextual variables included to evaluate my 

research hypothesis are TAX% and MAS% constructed to represent the service mix. 

The Korean accounting service market setting is interesting as regulatory intervention 

associated with the financial crisis and International Monetary Fund (IMF) bailout in 

1997 led to a restructuring of the market for auditing services. To meet minimum size 

requirement constraints for performing statutory audits, smaller accounting firms 

coagulated into larger accounting firms. In addition to that, the Korean Certified Public 

Accountant Act amended in 2001 facilitated new entry of accounting firms. This 

accounting market restructuring resulted in three different groups of accounting firms: 

established big firms (BIG) with Big N affiliation, established local firms (LOCAL) 

without Big N affiliation, and non-established small firms (OTHER) that resulted from 

the coagulation of smaller firms or were newly started. Many prior studies document that 

Big N accounting firms charge a premium for their auditing services [12, 13]. The Big N 

firms are also likely to charge a premium for other services provided. Clients are willing 

to pay the premium for the Big N’s reputation. To control for any potential effect of the 

Big N price premium on firm productivity, the researcher included a dummy variable BIG 

that equals one if the firm is one of the established big firms with Big N affiliation. 

Further, to control the impact of established local firms without Big N affiliation on firm 

productivity, the researcher also included the researcher also included  an indicator 
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variable LOCAL that equals one if the firm is one of the established local firms without 

Big N affiliation.   

Service diversity is measured by the Herfindahl index (HERF), which is calculated as 

[(AUD%/100)2 + (TAX%/100)2 + (MAS%/100)2]. The Herfindahl index has been 

widely used as a measure of concentration of products or services at the level of the firm 

[14]. The researcher included the variable HERF to control for the effect of service 

diversity on firm productivity. Following Banker, Chang and Cunningham [6], the 

researcher included the number of offices (OFFICE) of the accounting firm as a control 

variable.  

The researcher also included several other contextual variables. To capture how 

ownership of the firm affects the productivity [15, 16], the researcher also included 

POWN constructed as the percentage of certified public accountants who are not partners. 

To account for different financial strength among accounting firms [17], the researcher 

included two measures of financial strength to represent the availability of capital within 

the partnership: the ratio of equity to debt (EQUITY) and the quick ratio (QUICK). New 

entry of accounting firms in the Korean accounting market was facilitated by the Korean 

Certified Public Accountant Act amended in 2001. To control for this effect of regulatory 

intervention on firm productivity, the researcher included an indicator variable POST 

whose value is 1 if the fiscal year belongs to the 2002-2012 period and 0 otherwise.  

          

2.2 Estimation Models   

Following Banker and Natarajan [18], the researcher used   the DEA model of Banker, 

Charnes and Cooper (BCC) [19] in the first stage of the empirical analysis to evaluate the 

productivity scores of the different observations represented as DMUjt for firm j = 

1,…..25, and year t = 1,……16. There are 400 (=2516) observations.  The researcher 

used the output-oriented BCC [19] model to evaluate the productivity scores using a set of 

three inputs to produce one output. Recall that the single output is total firm revenues in 

deflated millions of Korean won (REVENUE), and the three inputs are the number of 

partners (PARTNER), the number of certified public accountants who are not partners 

(CPA), and the number of all other employees (EMP) [6, 10]. The formulation of this 

output-oriented BCC model for estimating the productivity ****
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where ijtx
is the quantity of input i consumed by DMUjt , jty

is the quantity of output 

produced by DMUjt, jt
is the weight placed on inputs/output of DMUjt, xijt are the 

quantities of inputs for DMUjt being evaluated, yjt is the quantity of output for DMUjt 

being evaluated. The linear program is solved for each observation (j*, t*) for j*=1,….,25 

and t*=1,…..,16. 
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To evaluate the researcher’s research hypotheses about the impact of non-audit services 

on firm productivity, the researcher regresses  the logarithm of the productivity estimator 

jt̂ (reciprocal of the estimated inefficiency jt ) on the contextual variables in the second 

stage, using the full panel of pooled data. Banker and Natarajan [18] show that this two-

stage procedure involving nonparametric estimation of productivity in the first stage 

followed by OLS regression provides statistically consistent estimators. Specifically the 

regression I estimate is represented as: 

jt̂ln = 0 + 1*TAX%jt + 2*MAS%jt +3*BIGj + 4*LOCALj 

+ 5*HERFjt + 6*LNOFFjt + 7*POWNjt + 8*EQUITYjt  

+ 9*QUICKjt + 10*POSTt + jt                                                                                  (2) 

where jt̂ln is the logarithm of productivity score for firm j in year t, TAX%jt is the 

percentage of total revenues generated from taxation services for firm j in year t, MAS%jt 

is the percentage of total revenues generated from management advisory services for firm 

j in year t, BIGj is 1 if firm j is one of the established big firms with Big N affiliation, 

otherwise 0, LOCALj is 1 if firm j is one of the established local firms without Big N 

affiliation, otherwise 0, HERFjt is the Herfindahl index for firm j in year t, LNOFFjt is the 

logarithm of the number of offices firm j has in year t, POWNjt is the percentage of 

certified public accountants who are partners for firm j in year t, EQUITYjt is the equity-

to-debt ratio for firm j in year t, QUICKjt = the quick ratio for firm j in year t, POSTt is 1 

if fiscal year t belongs to the 2002-2012 period, otherwise 0, jt are random errors, j = 1….. 

25, and t = 1 ……16. 

 

3. Empirical Results 
 

3.1 Descriptive Statistics 

Table 1 provides descriptive statistics of output, inputs and contextual variables. 

The median values of the output variable (REVENUE) and the three input variables 

(PARTNER, CPA, EMP) are all smaller than their mean values, indicating that the 

data are skewed to the right. The contextual variables representing my research 

hypotheses are TAX% and MAS%, their means are 17.6% and 37.7%, respectively 

for the pooled data, and their medians are 16.7% and 37.3%, respectively for the 

pooled data. The mean (median) values of the Herfindahl index (HERF), the number 

of offices (OFFICE), the percentage of certified public accountants who are partners 

(POWN), the equity-to-debt ratio (EQUITY) and the quick ratio (QUICK) are 0.430 

(0.397), 3.0 (2.0), 50.6% (50.0%), 84.5% (61.4%), and 173.1% (147.3%), 

respectively for the pooled data. 

 
Table 1. Descriptive Statistics on Output, Inputs and Contextual Variables 

Panel A: 1997 (N=25) 

 Mean SD Q1 Median Q3 

Output      

  REVENUE 103.1M 176.4M 30.7M 45.6M 75.5M 

Inputs      

  PARTNER 16.5     9.1 10.0 16.0 20.0 

  CPA 55.0 118.7   4.0 15.0 50.0 

  EMP 63.5   64.3 23.0 54.0 80.0 

Contextual Variables      

  AUD% 47.2% 20.2% 33.7% 49.7% 60.5% 

  TAX% 14.4%  7.0%  8.3% 14.5% 20.4% 

  MAS% 38.4% 19.9% 25.6% 38.1% 50.1% 
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  HERF 0.473 0.118 0.388 0.445 0.466 

  OFFICE 2.2 1.2 1.0 2.0 3.0 

  POWN 50.6% 32.4% 23.1% 40.0% 86.7% 

  EQUITY 101.9% 83.2% 48.3% 80.9% 122.9% 

  QUICK 162.9% 100.3% 108.4% 137.4% 177.8% 

Panel B: 2002 (N=25) 

 Mean SD Q1 Median Q3 

Output      

  REVENUE 312.4M 655.3M 60.1M 82.4M 200.9M 

Inputs      

  PARTNER 24.6 17.2 16.0 19.0 24.0 

  CPA 116.6 280.6   5.0 12.0 94.0 

  EMP 105.8 134.2 34.0 61.0 151.0 

Contextual Variables      

  AUD% 46.0% 15.8% 35.7% 47.1% 55.8% 

  TAX% 16.0% 6.1% 13.1% 16.4% 20.2% 

  MAS% 38.0% 13.3% 29.1% 37.0% 45.7% 

  HERF 0.426 0.076 0.375 0.393 0.430 

  OFFICE 3.0 2.1 2.0 2.0 4.0 

  POWN 52.3% 31.0% 26.6% 58.2% 78.9% 

  EQUITY 54.0% 23.9% 36.5% 49.2% 68.6% 

  QUICK 144.0% 44.0% 114.6% 136.2% 152.9% 

Panel C: 2007 (N=25) 

 Mean SD Q1 Median Q3 

Output      

  REVENUE 465.2M 898.2M 63.0M 106.0M 292.7M 

Inputs      

  PARTNER 33.7 31.3 17.0 20.0 45.0 

  CPA 210.0 458.2 6.0 20.0 130.0 

  EMP 131.8 169.8 26.0 65.0 170.0 

Contextual Variables      

  AUD% 45.9% 14.5% 35.7% 46.4% 55.4% 

  TAX% 17.7%  8.1% 12.7% 15.9% 20.8% 

  MAS% 36.3% 13.0% 28.2% 35.8% 41.9% 

  HERF 0.418 0.078 0.364 0.391 0.422 

  OFFICE 3.4 2.4 2.0 3.0 4.0 

  POWN 49.9% 29.8% 25.7% 51.1% 76.0% 

  EQUITY 87.0% 74.4% 45.7% 51.6% 105.7% 

  QUICK 208.8% 230.6% 119.7% 156.7% 176.7% 

Panel D: 2012 (N=25) 

 Mean SD Q1 Median Q3 

Output      

  REVENUE 527.3M 1041.7M 59.0M 108.1M 261.9M 

Inputs      

  PARTNER 43.1 46.8 15.0 23.0 43.0 

  CPA 256.0 585.2 4.0 18.0 66.0 

  EMP 166.5 261. 30.0 68.0 142.0 

Contextual Variables      

  AUD% 40.9% 13.3% 30.2% 41.9% 48.3% 

  TAX% 22.4%  9.9% 14.5% 20.6% 27.4% 

  MAS% 36.7% 13.8% 28.3% 36.0% 44.6% 

  HERF 0.397 0.060 0.361 0.373 0.407 

  OFFICE 3.0 1.9 1.0 3.0 4.0 

  POWN 51.7% 29.4% 22.9% 57.1% 73.7% 

  EQUITY 115.0% 95.8% 54.4% 85.5% 124.3% 

  QUICK 198.4% 130.2% 136.9% 165.0% 192.2% 



International Journal of u- and e- Service, Science and Technology 

Vol.8, No. 10 (2015) 

 

 

Copyright ⓒ 2015 SERSC  47 

Panel E: pooled data (N=400) 

 Mean SD Q1 Median Q3 

Output      

  REVENUE 359.7M 770.7M 50.2M 80.8M 218.8M 

Inputs      

  PARTNER 29.5 29.9 15.0 20.0 36.0 

  CPA 160.4 392.6   4.0 16.0 80.0 

  EMP 113.0 160.3 28.0 61.0 115.5 

Contextual Variables      

  AUD% 44.6% 15.9% 32.4% 45.4% 55.8% 

  TAX% 17.6% 8.9% 12.5% 16.7% 21.4% 

  MAS% 37.7% 15.5% 26.7% 37.3% 46.8% 

  HERF 0.430 0.088 0.375 0.397 0.447 

  OFFICE 3.0 2.1 1.0 2.0 4.0 

  POWN 50.6% 29.6% 24.3% 50.0% 77.5% 

  EQUITY 84.5% 68.5% 43.8% 61.4% 101.5% 

  QUICK 173.1% 105.4% 119.3% 147.3% 185.9% 

 

N = number of accounting firms in the sample, REVENUE = total firm revenues 

expressed in millions (M) of Korean won whose values are inflation adjusted to 2010 

Korean won, PARTNER = number of partners, CPA = number of certified public 

accountants who are not partners, EMP = number of other employees, AUD% = 

proportion of auditing service revenues, TAX% = proportion of taxation service revenues, 

MAS% = proportion of management advisory service revenues, HERF = Herfindahl 

index, OFFICE = number of offices a firm has, POWN = percentage of certified public 

accountants who are partners, EQUITY = equity-to-debt ratio, QUICK = quick ratio. 

Table 2 provides distribution of DEA productive scores for the pooled sample of 400 

observations computed using the BCC models in (1). The interquartile range for the 

productivity scores is from 0.6185 to 0.8657 for the entire sample period. The mean of the 

DEA productivity scores is 0.7272 and the median is 0.7221 for the entire sample period.  

 

Table 2. Distribution of Productivity Scores by Year and for the Sample 
Period 

Year No. of obs. Mean SD Q1 Median Q3 

1997 25 0.5265 0.1684 0.4370 0.5047 0.6210 

1998 25 0.5879 0.2175 0.4724 0.5159 0.6611 

1999 25 0.6227 0.1544 0.5219 0.6227 0.7206 

2000 25 0.7076 0.1375 0.6171 0.6906 0.8030 

2001 25 0.7248 0.1528 0.6271 0.7171 0.8071 

2002 25 0.7667 0.1547 0.6639 0.7687 0.8422 

2003 25 0.7209 0.1755 0.6173 0.7121 0.8063 

2004 25 0.7187 0.1342 0.6449 0.7200 0.7767 

2005 25 0.7729 0.1408 0.6666 0.7702 0.8684 

2006 25 0.7842 0.1456 0.6502 0.7815 0.8809 

2007 25 0.8277 0.1236 0.7139 0.8369 0.9248 

2008 25 0.8048 0.1302 0.6946 0.7978 0.9157 

2009 25 0.7864 0.1520 0.6267 0.7995 0.9311 

2010 25 0.7719 0.1467 0.6737 0.7691 0.8727 

2011 25 0.7415 0.1592 0.6209 0.7237 0.8370 

2012 25 0.7705 0.1723 0.6262 0.7810 0.9433 

Pooling 400 0.7272 0.1723 0.6185 0.7221 0.8657 

 

Figure 1 presents the average DEA productivity score for each of 16 years from 1997 

to 2012. The average DEA productivity score for each year showed the lowest 0.5265 in 
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1997, and since then indicated an upward trend and recorded the highest 0.8277 in 2007. 

This trend analysis reveals that since the worldwide economic crisis of 2007, the average 

DEA productivity score for each year has declined steadily until 2011. 

 

 

Figure 1. Mean DEA Productivity Score by Year 

Figure 2 presents the average proportions of revenues from auditing services, taxation 

services, and management advisory services for the 25 accounting firms for each of 16 

years from 1997 through 2012 [9]. For the pooled data, the means of AUD%, TAX%, and 

MAS% are 44.6%, 17.6%, and 37.7%, respectively. For the entire sample period, AUD% 

has fluctuated, but has stayed between 40 to 48%. However, MAS% peaked in 1999, but 

since then has shown a downward trend. In contrast, since 1997, TAX% has indicated an 

upward trend until 2012. 

 

 

Figure 2. Trend of Average Service Mix by Year [9] 

Table 3 presents Pearson and Spearman correlations between DEA productivity score 

and contextual variables used in estimation model (2). There is a statistically insignificant 

negative correlation between jt̂ln  and TAX%jt, before controlling for the impact of the 
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other contextual variables. However, there is a statistically significant positive correlation 

between jt̂ln  and MAS%jt, before controlling for the impact of the other contextual 

variables.  

Pearson and Spearman correlations between the indicator variable for established big 

firms with Big N affiliation (BIG) and the percentage of certified public accountants who 

are partners (POWN) are -0.613 (p < 0.0001) and -0.616 (p < 0.0001), respectively. 

Pearson and Spearman correlations between the percentage of certified public accountants 

who are partners (POWN) and the proportion of taxation service revenues (TAX%) are 

0.500 (p < 0.0001) and 0.555 (p < 0.0001), respectively. Pearson and Spearman 

correlations between the equity-to-debt ratio (EQUITY) and the quick ratio (QUICK) are 

0.597 (p < 0.0001) and 0.690 (p < 0.0001), respectively.   

 

Table 3. Correlation Matrix (P-values in Parentheses) 

 
 

Pearson correlations are below the diagonal and Spearman correlations are above the diagonal. 

jt̂ln  = the logarithm of productivity score 

BIG = 1 if the firm is one of the established big firms with Big N affiliation, otherwise 0. 

LOCAL = 1 if the firm is one of the established local firms without Big N affiliation, otherwise 

0. 

POST = 1 if the fiscal year belongs to the 2002-2012 period, otherwise 0. 

Other variable definitions appear in Table 1.  

 

3.2 Regression Results 

In the second stage of the researcher’s empirical analysis, the researcher regresses 

the logarithm of DEA productivity scores on the contextual variables.  Specifically, 

the researcher I estimate a regression model (2) that relates the efficiency 

parameters for firms to the mix of services provided and control variables . Because 

pooled cross-sectional and time-series information is used to estimate the impact of 

contextual variables on firm productivity, there is the potential for serial correlation 

biasing the standard errors of the coefficients. Therefore, the researcher performed 

specification tests for residuals to check serial correlations and found that there 

exists substantial positive serial correlation (parameter estimate = 0.213, t = 3.214)  

for the full model (2). The researcher addressed this problem by using a variant of 

the Prais-Winston [20] estimator proposed by Park and Mitchell [21] to make first-

order autocorrelation adjustments to the variables.  This estimator is consistent and 

performs especially well for short time series and trended data in relation to several 

other estimates [22]. It also reduces the extent to which the serial correlation 

coefficient tends to be underestimated by simpler methods [23].  
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I conducted several econometric tests of my model specification. I used Belsley, 

Kuh and Welsch's [24] diagnostics to evaluate the effects of multicollinearity. These 

diagnostics indicated collinearity between just two variables, EQUITY and QUICK. 

This collinearity may inflate the standard errors for these two variables but would 

not impair the overall results. White's [25] test did not indicate heteroskedasticity 

for any of the models estimated. I employed the criteria proposed by Belsley, Kuh 

and Welsch [24] to identify influential observations. No observation was identified 

as an outlier in any of the models. I test my hypotheses using the parameter 

estimates from the regression using the transformed variables.  

Results of estimating full model (2), model (2) excluding HERF, and model (2) 

excluding HERF and LNOFF are presented in Table 3. Results of estimating full 

model (2) show that the coefficients on all the control variables except LOCAL and 

EQUITY are statistically significant. The estimated coefficient on TAX% is 

negative and significant (t = -1.73) at the 10% level, and the estimated coefficient 

on MAS% is positive and significant (t = 4.39) at the 1% level. Thus, after 

controlling for the differences of reputation capital, service diversity, size, 

ownership structure, and financial strength across firms, and the impact of 

regulatory changes over time, the results provide strong support for the researcher’s 

research hypotheses that taxation services have a negative impact on accounting 

firm productivity and management advisory services have a positive impact on 

accounting firm productivity. 

Results of estimating model (2) excluding HERF and model (2) excluding HERF 

and LNOFF demonstrate that the coefficients on all the control variables except 

EQUITY are statistically significant. The estimated coefficient on TAX% is 

negative and significant at the 1% level, and the estimated coefficient on MAS% is 

positive and significant at the 1% level. Thus, after controlling for firm differences 

in terms of reputation, service diversity, size, ownership structure, and financial 

strength and the impact of regulatory changes over time, the results also provide 

strong support for my research hypotheses that the productivity of Korean 

accounting firms decreased with the proportion of taxation services in  the revenue 

mix and increased with the proportion of management advisory services in the 

revenue mix. 

 

Table 3. Results of OLS Estimation 

Variables Parameter 
Predicted 

Sign 
Full 

Model (2) 

Model (2) 
excluding  

HERF 

Model (2) 
excluding 
HERF & 
LNOFF 

Intercept 0 - 
-1.2086*** 
(-12.07) 

-0.8150*** 
(-15.43) 

-0.8082*** 
(-15.31) 

TAX% 1 - 
-0.0017* 
(-1.73) 

-0.0055*** 
(-3.51) 

-0.0051*** 
(-3.29) 

MAS% 2 + 
0.0007*** 

(4.39) 
0.0033*** 

(4.21) 
0.0037*** 

(4.86) 

BIG 3 + 
0.3413*** 

(8.02) 
0.3237*** 

(7.45) 
0.3383*** 

(7.91) 

LOCAL 4 + 
0.0565 
(1.29) 

0.1077** 
(2.48) 

0.1439*** 
(3.77) 

HERF 5 + 
0.6988*** 

(4.58) 
- - 

LNOFF 6 + 
0.0557*** 

(2.73) 
0.0205* 
(1.74) 

- 

POWN 7 + 
0.0028*** 

(4.60) 
0.0024*** 

(3.87) 
0.0022*** 

(3.62) 
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EQUITY 8 + 
-0.0278 
(-1.43) 

-0.0260 
(-1.30) 

-0.0302 
(-1.52) 

QUICK 9 + 
0.0004*** 

(2.80) 
0.0004*** 

(3.02) 
0.0004*** 

(3.35) 

POST 12 + 
0.2682*** 
(11.24) 

0.2529*** 
(10.44) 

0.2575*** 
(10.67) 

F-value  25.70 24.95 27.55 

Adjusted 
R

2
 

 0.3824 0.3507 0.3474 

*, ** and *** indicate statistical significance at 10%, 5% and 1% levels respectively. 

LNOFF is the logarithm of the number of offices a firm has. 

Other variable definitions appear in Table 1 and Table 2.  

 

5. Conclusion 

In this study, the researcher examined how non-audit services influence accounting 

firm productivity using a panel of data for 25 Korean accounting firms for 16 years from 

1997 to 2012. First, using Data Envelopment Analysis (DEA), the researcher computed 

the relative productivity of accounting firms in using their human resources (represented 

by the number of partners, the number of certified public accountants who are not 

partners, and the number of all other employees) in order to generate (deflated) firm 

revenues. The researcher then regressed the logarithm of DEA productivity scores on 

contextual variables (represented by the mix of services provided and control variables) to 

consistently estimate the impact of the contextual factors on productivity and evaluate 

their statistical significance [18]. 

After controlling for the differences of reputation capital, service diversity, size, 

ownership structure, and financial strength across firms, and the impact of regulatory 

changes over time, empirical results provide strong support for my research hypotheses 

that taxation services have a negative impact on accounting firm productivity and 

management advisory services have a positive impact on accounting firm productivity. 

Therefore, the researcher found that, in the context of Korean accounting service market, 

accounting firm productivity, in terms of revenue generation based on human resources 

utilized, decreased with greater provision of taxation services and increased with greater 

provision of management advisory services.  
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