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ECONOMIC ANALYSIS OF GENDER GAP COMPENSATION:
EVIDENCE FROM TAIWANESE AUDITING INDUSTRY

This study examines gender compensation discount or premium in Taiwanese auditing indus-
try. Gender compensation and productivity gaps in audit firms are analyzed. Specifically, it is
demonstrated that both compensations and productivity of male employees are higher than that of
female employees. However, male employees are undercompensated while female employees are
overcompensated, substantiating the existence of male compensation discount but female compen-
sation premium in Taiwanese auditing industry. Based on the labor demand theory, this research
substantially differs from prior studies which investigate the issue mostly from the perspective of
labor supply.
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SIH-UIJ_Iip Yen, Ji-Yyns Xyans, Byn-Xonr Cy
EKOHOMIYHUWMU AHAJII3 TEHJIAEPHUX PO3PUBIB B OINJIATI
ITPALLIL: 3A JAHUMMU AYINTOPCBKOI TATTY31 TAVIBAHIO

Y cmammi docaidxnceno eendepui pospusu 6 onaami npaui Ha npuKaadi MaieancoKux ayou-
mopie. Iendeprni pospueu ¢ onaami npoanatizoéano 6i0HOCHO NOKA3HUKIE NPOOYKMUGHOCHI npau.
Jlosedeno, wio i npodykmuenicmo, i onaama npayi 40.106iKié-ayoumopie 36uaiHo euuie, Hixc y
acinox. OOHAK 40406IKU NEPesa?cHO HeO0OMPUMYIOMb 3a NiOGUUIeHy NPOOYKMUGHICMb, 6 MOl
Hac K HCIHKamM-ayoumopam 4acmo nepeniaiyionsy 3a HUXc4Hoi npooyKmueHocmi, w0 00600unto
ICHYGAHHA 3A8UMEHUX MA 3AHUNCEHUX 3apooimuux naam y chepi ayoumy na Tatieani. Ile docaio-
MHCEHHA BIOPI3HAECMbCS 610 NONepeorix 00CAIONCeHb 2eHOePHUX PO3PUBIE 6 ONAAMI NPaAUi MAKOXNC |
mum, wo anaaizye npobaemy 3 no3uuii Nonuny Ha mpyooei pecypcu, a He 3 Mo4Ku 30py ix npono-
3uuii.

Karouosi caosa: ayoumopcwki ¢hipmu; Taiteans, onnama npaui; eeHOepHuil po3pus.
Dopm. 4. Taba. 2. Jlim. 49.

Au-11Tup Yen, JIn-Yyns Xyans, Byn-Xonr Cy
DKOHOMUNYECKHN AHAIN3 I'EHJIEPHBIX PASPBIBOB
B OILIATE TPYIA: 110 JAHHBIM AYI[PITOPCKOFI OTPACJIN
TAVIBAHSA

B cmampoe uccaedosanst cendepnvte paspuviot 6 onaame mpyoa Ha npumepe maii6aHbCKUX
ayoumopos. Iendeprole paspviévl 6 oniame NPoaAHAAUUPOBAHBL OIMHOCUMEAbHO NOKa3ame.ell
npodykmuenocmu mpyoa. /loxazano, ¥mo u npoo0yKmueéHoCHb, U ONAAIMA MPYOa MYHCHUH-AYOU-
mopoe 00bruHo evtute, wem y ycenugun. OOHAKO MYHCHUHAM NPEUMYUECMBEHHO HedONAaUearom
3a NOBLIULEHHYIO NPOOYKMUGHOCb, 8 MO 8PEeMsl KAK HCEHUUHAM-AyOUmopom 3a4acmylro nepe-
naavueaiom npu mMenwvutell nPOOYKMuUGHOCMU, 4o 00KA3bl6aem Cyuecmeosanie 3a6oluleHHbIX U
3anuxcennvix 3apniam 6 chepe ayouma na Taiieane. Jlannoe uccaedosanue omauxaemcs om
npeovloyuux uccaedo8anuii 2eHOEPHLIX Pa3pbléos 6 oniame mpyoa maxyice u mem, 4mo aHaAAU3U~-
pyem npo6aemy ¢ nO3UuUU CRPOCA HA MpPy0oeble Pecypchl, @ He ¢ NMOUKU 3PeHUS NPeOA0NCCHUSL.
Karouesvie caosa: ayoumopckue gupmvl; Tatieans, onsama mpyoa; 2eHOEpHbLi paA3pbia.

Introduction. Audit firms are professional service organizations providing attes-
tation services by auditors (Morris and Empson, 1998). Attestation services grant
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credibility to financial statements and lower information asymmetry between ma-
nagers and investors, thus stimulating more sound development of capital markets. In
Taiwan, the total number of professional employees in audit firms increased from
7,353 up in 1989 to 18,858 in 2010. Furthermore, the number of female employees
rose from 3,837 in 1989 to 11,502 in 2010, thus showing that females are an impor-
tant factor in operations of audit firms.

Auditing profession is a labor- and expertise-intensive industry. Human capital
is the core resource of these firms. Excellent human capital produces quality of audit
services accordingly. Gender salary gap is a worldwide issue which remains to be actu-
al in both developing and developed economies. The equity theory states that
employees desire their contributions to be commensurate with their compensations
and employers must not discriminate employees in their compensations by gender. As
a result, gender salary gap does not necessarily imply that gender compensations are
unfair. Unfairness resides in equal productivities/contributions under unequal
pay/compensations (Schultz, 1961).

Gender salary gap has been a critical issue investigated by numerous researchers.
In line with the research on audit firms, the issues of gender gap focus mostly on the
"glass ceiling phenomenon" which describes the barriers to female promotion. In par-
ticular, auditing profession pays more attention to female promotion due to two liti-
gations about women’s promotion to the partner status in audit firms, like the Hishon
vs. King and Splading case in 1984 and the Hopkins vs. Price Waterhouse case in
1986. In the latter case, Hopkins argues that Price Waterhouse intentionally interprets
its assertive behaviors as defending own beliefs, unable to listen to others opinions,
strong personality, and making others unable to endure (Goldstein, 2006).

Limited prior studies in accounting relate to the investigation of gender salary
gap and obtain mixed results (Hunton et al., 1996; Schaefer and Zimmer, 1995; Trapp
et al., 1989; Whiting and Wright, 2001). Furthermore, surveys on differences in
salaries reveal different perceptions by women and men auditors (Hunton et al., 1996;
Trapp et al., 1989). Female human capital is inferior to that of males due to house-
keeping responsibilities assumed to belong to women, thus resulting in lower produc-
tivities and thereby lower compensations as compared to men (Barker and Monks,
1998). C. Green and M. Ferber (2005) used the detailed National Longitudinal
Survey of Youth (NLSY) information, particularly on work experience and job stabil-
ity, to account for continuing substantial unexplained salary gap. They noted that
salary gap can be accounted for by differences in human capital but 38% the gender
differential remains unexplained. They argue it is important to learn whether these
salary gaps are caused by differences in productivity.

Motivated by C. Green and M. Ferber (2005), this study aims to examine salary
gaps from differences in productivity for male and female employees in Taiwanese
audit firms. The labor demand theory states that employees’ productivities depend on
their contributions to an organization. Based on this perspective, this study employs
the transcendental logarithmic (translog) revenue function to estimate employee pro-
ductivities with which to examine (in)equality in compensations between male and
female employees. Empirical results indicate that gender salary and productivity gaps
exist in audit firms. Furthermore, this study presents evidence that male employees
are undercompensated while female employees are overcompensated, thus proving
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the existence of gender compensation discount and premium in Taiwanese auditing
industry.

With such results, this study incrementally contribute to the related literature.
Equipped with industrial long-term data which are sadly unavailable in many other
countries, this study investigates the gender salary gap in the auditing industry from
the perspective of labor demand theory. This is an improvement in data source and
methodology over prior studies. This study thus clarifies the controversies over gender
salary gap, particularly in the accounting-related studies. Furthermore, rare is the
investigation of the gender gap issues in professional organizations. This study
explores the issue by focusing on audit firms, a man-dominated professional field, to
fill in this way the existing literature gap.

Literature review. Researchers have been exploring and investigating the issue of
gender compensation gap for 4 decades already (Becker, 1957; Blinder, 1973;
Oaxaca, 1973). Prior studies report the existence of significant salary gaps favouring
men (Walkup and Fenzau, 1980; Schaefer and Zimmer, 1995; Hellerstein et al., 1999;
Stedham et al., 2006; Kawaguchi, 2007). However, some also indicate that gender
compensation discrimination is statistically insignificant (Hxgeland and Klette,
1999; Hellerstein and Neumark, 1999; Ilmakunnas and Maliranta, 2005).

Using the 1997 Social Change Survey of Taiwan, C.C. Chen (2002) found gen-
der salary differentials. C.L. Chen and C.M. Kuan (2006) reported that in Taiwan
gender wage discrimination changes with wage level while low skilled female workers
suffer the most. M. Hsu et al. (2006) reported that industrial structure changes
because economic growth narrows male-female wage differentials. R.D. Chang and
Y.W. Lou (2001) note that Taiwanese companies are reluctant to hire female auditors,
leading to financial performance of female-owned audit firms inferior to that of
male-owned ones.

In addition, some researchers suggest other reasons behind salary gap in terms of
supply-side factors of labor market. For example, women work fewer hours, complete
fewer years of on-the-job training and have less work experience (Blau and Ferber,
1986). Women spend fewer years with the same employers and are more likely to work
part-time, and have more interrupted careers caused by such factors as child-bearing
and other family responsibilities (Tomaskovic-Devey and Skaggs, 1999). Lower pay
for women is presumably attributed to their relatively inferior productivity. Hence,
differences in labor productivity account for part of gender salary gap (Green and
Ferber, 2005).

Empirical model. Following R. Banker et al. (2003), this study specifies the fol-
lowing translog revenue function to estimate the marginal revenue product of male
and female employees in audit firms:

InR= g, + p,Inx; + B,Inx, +%[,Bﬂ(lnx1 )2 +,822(Inx2)2]+ PioInx,Inx, +

+¢,Inx; + ¢, Inedu + p;Inexp + +¢, Inage + ¢,

(1)

where In R denotes the total revenues of audit firms; x; and x, are the number of male

and female employees; ¢ is the error term. Other factors affecting productivity of
audit firms are incorporated into the function as control variables, including total
amount of fixed assets, x5 (Hicks, 1946), education level of employees, edu (Yang et
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al., 2014), work experience of employees, exp (Fasci and Valdez, 1998), age of audit
firms, age (Fasci and Valdez, 1998; Briicheler et al., 2004).

This study estimates equation (1) by iteration seemingly unrelated regressions
(ITSUR) method in A. Zellner (1962) and calculates the following marginal revenue
product for male and female employees:

oR() oInR R R
MRP = _ 277" " _ + Inx, + Inx ;
! 5X1 6|nX1 * X1 (ﬂ1 ﬂ” ! ﬂ12 2)X X1 (2)
oR() oinR R R
MRP, =—() =———x—=(B, + Bop INXy + B Inx; )x —, )

ox, Olnx, X, X,
where MRP; and MRP, measure the contributions (productivities) of male and

female employees to audit firms’ revenues.

In theory, different marginal revenue product ratios between inputs are equal to
price ratios between inputs (Borjas, 2008). However, in a professional organization,
such as audit firms, knowledge mostly exists in human capital, being fostered by expe-
rience and skills obtained from education and training (Lepak and Snell, 1999;
Schultz, 1961). Auditors gain knowledge through formal academic education and
learn expertise and skills through professional training. That is, auditors gain explicit
(articulable) knowledge through formal education and tacit knowledge through train-
ing and work experience. Both kinds of knowledge are industry-specific knowledge.
This establishes a barrier to prevent others from entering the market and makes audit-
ing industry an incompletely competitive labor market. Accordingly, at the auditing
market, employee salary payments are not equal to their marginal revenue product,
resulting in a compensation premium or discount (Banker et al., 2003). Based on
prior literature, this study expects that the ratio of marginal revenue product for males
and females is not equal to the ratio of their compensation level. Accordingly, the
relation between marginal revenue product and input price should be as follows:

MRP, ) w,

MRP, " W,
where W, and W, represent the compensations (salaries) of male and female employ-
ees respectively.

Empirical results. Empirical data for this study are taken from the 2004—2009
Survey Report of Audit Firms in Taiwan published by the Financial Supervisory
Commission (FSC) annually with an annual response rate over 80%. The Report pro-
vides detailed information on the actual total annual compensations for male and
female auditors, including partners, managers, auditor-in-charges, and staff assis-
tants.

After deleting audit firms only hiring unisexual employees, this study reaches 132
audit firms, 792 (132 x 6) panel data observations. 132 audit firms account for 82%,
73% and 92% of total revenues, total number of employees and total salaries in audit-
ing industry, respectively. Accordingly, the firms used in this study are an appropriate
representative of Taiwanese auditing industry. The variables of output, capital input
and compensations in this study are deflated by the yearly Consumer Price Index
(CPI) to account for inflation.

4
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This study estimates the parameters of equation (1) by ITSUR. These parameter
estimates are then taken into the equations (2) and (3) to calculate marginal revenue
product of male and female employees. Table 1 shows the assessment of equality in
productivities and compensations between male and female employees. Panel A
reports compensation gap between male and female employees. The average salaries
of male employees (W) (558,644 USD) are significantly higher than that of females
(W5) (451,742 USD). The ratio of compensation level between female and male
employees (W, / W;) equals 81%. Panel B exhibits the t-test results which reject the
conditions that compensations of males equate that of females. The results are con-
sistent with the previous studies, which indicate a salary gap between males and
females (Malkiel and Malkiel, 1973; Becker, 1985; Wood et al., 1993; Schaefer and
Zimmer, 1995).

Table 1. Estimates of compensations and productivities, authors’

2004—
2009 2004 2005 2006 2007 2008 2009
Pane A: Compensations and productivities (standard error in parentheses)
W, 558,644 | 572,134 | 574,207 | 543,136 | 564,124 | 549,994 | 548,267
(292,630) | (278,736) | (343,558) | (283,814) | (286,406) | (286,204) | (286,204)
W, 451,742 | 458,289 | 451,113 | 454,494 | 449,708 | 443,393 | 453,455
(164,418) | (183,722) | (159,448) | (164,518) | (169,609) | (152,063) | (152,063)
MRP, 637,230 | 610,960 | 634,959 | 641,237 | 637,656 | 649,688 | 648,880
(490,326) | (462,091) | (468,587) | (483,479) | (508,171) | (511,496) | (513,776)
MRP, 327,077 | 318,187 | 328,274 | 327,613 | 331,089 | 327,240 | 330,058
(248,120) | (242,974) | (235,011) | (240,043) | (250,957) | (255,605) | (267,252)
W, - W, 106,902 | 113,845 | 123,095 | 88,641 114,416 | 106,601 | 94,812
Wyl W, 81% 80% 79% 84% 80% 81% 83%
MRP;— MRP, | 310,153 | 292,772 | 306,685 | 313,624 | 306,568 | 322,448 | 318,822
MRP,/ MRP, 51% 52% 52% 51% 52% 50% 51%
Panel B: Test of equality of gender compensations and productivities
Significance level of t test
W, =W, 0.0000 0.0001 0.0003 0.0022 0.0001 0.0002 0.0007
MRP,= MPR,| 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Note: W; and W, represent compensations of male and female employees while MRP; and MRP,
denote productivities of male and female employees accordingly.

Similarly, the average productivities of male employees (MRP;) are 637,230 USD
and that of females (MRP,) are 327,077 USD. MRP; is significantly higher than
MRP,. The ratio of productivities between female and male employees (MRP, /
MRP;,) is 51%. Because the ratio of productivities (51%) is less than that of compen-
sation level (81%), male employees are undercompensated while female employees are
overcompensated. That is, male employees are paid less than equally productive
female employees. This proves that salaries male employees actually have are signifi-
cantly lower than the salaries they should have against their productivities. Also, this
documents the existence of male compensation discount and female compensation
premium in Taiwanese auditing industry.

Discussion. Prior studies closely related to this study are R.D. Chang and
Y.W. Lou (2001), who conducted a single-period survey to investigate sexual discrim-
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ination in Taiwanese audit firms. They report the existence of gender salary gap and
gender discrimination in Taiwanese audit firms. This study extends them by con-
structing a six-year panel data to estimate translog revenue function, an improvement
in empirical data and methodology. In addition, by comparing the ratios of produc-
tivity and compensation levels, this study further reports that males are undercom-
pensated but females are overcompensated. Based on the perspective of labour
demand theory, this study simultaneously uses both actual salaries and productivities
of males and females to investigate the issue of gender compensation premium or dis-
count. We substantially differ from prior literatures that investigated the issue from the
perspective of labor supply (Olson and Frieze, 1986; Ward et al., 1986; Trapp et al.,
1989; Pierce-Brown, 1998; Chang and Lou, 2001).

Previous studies found that women spend fewer years with same employers and
are more likely to work part-time and have more interrupted careers caused by vari-
ous family factors (Tomaskovic-Devey and Skaggs, 1999). Women work fewer hours,
complete fewer years of on-the-job training and have less work experience (Blau and
Ferber, 1986). Moreover, numerous literature document that some factors result in
lower productivity of females, such as lack of mentor assistance (Whiting and Wright,
2001), sexual harassment (Stanko and Schneider, 1999), personal attributes
(Schwartz, 1989; Morrison and Von Glinow, 1990; Kirkham, 1992), or sexual dis-
crimination (Broadbent and Kirkham, 2008). These factors further lead to the igno-
rance about female actual productivity by employers and the failure of females to gain
necessary skills and expertise, which makes them leave firms earlier (Hom and
Kinicki, 2001; Maertz and Campion, 2004). Procurement and upgrade of female
human capital are inferior to that of males due to child-rearing and other family
responsibilities (Barker and Monks, 1998). Productivity of women is thus lower than
that of men and thereby women are rewarded with lower compensations. Hence, dif-
ferences in labour productivity account for part of gender salary gap (Trapp et al.,
1989; Reed and Kratchman, 1990; Silverstone, 1990; Green and Ferber, 2005).

Because productivity of male employees is higher than that of females as shown
in this study, male employees have more promotion opportunities. Beginning in 2004,
the dataset of this study has provided detailed information on employees and subdi-
vided them into 3 categories by status, including manager, auditor-in-charge, and
staff assistant. Managers are a higher rank position and the remaining two are lower
ones. As shown in Table 2, total male and female employees are 19,766 and 64,705,
respectively. Males account for 23% (19,766 / 84,471) of the total employees.
However, 36%, 24% and 19% of the total numbers of managers, auditors-in-charge
and staff assistants are male employees. Further analyses indicate that 28.3% (933 /
3,295) of male employees serve as managers but the number for females is only 15%
(1,625 / 10,785). This reveals that the ratio of male managers is higher than that of
male auditors-in-charge and staff assistants. The above findings probably result from
the fact that males are superior in productivity than females and thereby more of them
are promoted to manager status. In practice, male and female employees with the
same education level are paid equally in their initial employment. Recently, the ini-
tial monthly salaries for staff assistants with bachelor and master degree are
1,100 USD and 1,230, respectively. Subsequently, they are compensated by their con-
tributions to their firms. Taiwanese audit firms always raise and seldom cut employee
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salaries, female employees thus are overcompensated and female compensation pre-
mium arises.

Table 2. Position distribution of male and female employees, authors’
Managers Auditors-in-charge Staff assistants
Year Male Female Male Female Male Female
No. ) No. % No. % No. % No. % No. %
2004 698 | 36 |1,238] 64 | 617 | 27 |1,634| 73 [1,520| 19 |6,449| 81
2005 766 | 36 |1,355| 64 | 696 | 27 |1,841| 73 |1,591| 18 |7,040| 82
2006 965 38 |1,598| 62 | 544 | 22 |1,889| 78 [1,692| 19 |7,422| 81
2007 |1,007| 37 |1,742| 63 | 598 | 23 |2,039| 77 |1,816| 20 |7,466| 80
2008 |1,080| 37 |1,861| 63 | 623 23 (2,123 77 |1,917| 20 |7,631| 80
2009 1,082 36 |[1,955| 64 | 676 | 24 |(2,141| 76 |1,878| 21 |7,281| 79
Average | 933 36 [1,625| 64 | 626 | 24 |1,945| 76 |[1,736| 19 |7,215| 81

Is it unfair for male employees to be undercompensated? In audit firms, auditors
comprise partners, managers, auditors-in-charge, and staff assistants. After acquiring
academic qualification in accounting, most professionals enter their careers as staff
assistants in such firms. They continue to learn and gain experience and expertise
through learning by doing. The average years of experience for partners, managers,
auditors-in-charge, and assistants are over 10 years, 5—10 years, 2—5 years and
0—2 years, respectively (Elder et al., 2010). In practice, employees who contribute
most to audit firms are rewarded with partner status and thus own stakes in their firms.
The data set of this study indicates that 68.32% of partners are males during the sam-
ple period. At first glance, it seems unfair for male employees to be undercompensat-
ed. However, when undercompensated male employees learn much expertise and
accumulate much work experience over 10 years, they are promoted to be a partner
and thus share operating profits. Before male employees are promoted to this partner
status, their genuine total compensations include salaries from the firms and the learn-
ing cost paid to the firms. Consequently, we argue it is unfair but deserved for male
employees to be undercompensated before they are promoted to the partner status.

Conclusions. This study investigates the relation between compensation and pro-
ductivity of male and female employees in audit firms of Taiwan. We discovered both
compensations and productivity of male employees are higher than that of female
ones, as an evidence of gender salary and productivity gaps. Male employees are
undercompensated but female employees are overcompensated, thus representing
male compensation discount and female compensation premium in Taiwanese audit-
ing industry.

Our findings are subject to the following limitations. First, prior studies ascribe
gender compensation differentials and discrimination to cultural factors mostly. Due to
data unavailability, this study excludes many factors affecting compensations and
exclusively focuses on productivity. Next, female employees using have higher turnover,
which leaves mostly younger female employees in audit firms. The dataset provides
salary information for the total of male and female employees. We are unable to sepa-
rate the salary data of younger employees from that of senior ones. This will bias the
calculations of compensation and productivity levels of male and female employees.

This study investigates Taiwanese auditing industry as a whole. However, varied
size and life cycles lead to differences in risk audit firms face and management strate-
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gies audit firms take. This provides further effects on audit firms productivity. Future
study can take these cases into account while examining the gender salary gap in the
auditing industry. In addition, managers, auditors-in-charge and staff assistants are
3 typical categories of professionals in audit firms. This study combines them to esti-
mate marginal revenue products for male and female employees. Future study can
separately estimate marginal revenue products for these 3 professional groups for
male and female employees. Comparing compensations and productivity indices will
result in further knowledge on the actual gender salary gap.
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