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Abstract: Recent studies on tax avoidance report that having female executives in companies increases
accounting transparency and firm value by reducing tax avoidance. These studies explain that the
more risk-averse and conservative characteristics of females affect corporate decision making about
tax strategies if the company has female executives. In this study, we assume that the higher the
proportion of female employees in a company, the more likely the risk-averse and conservative
characteristics of females will affect the firm’s decision making, thereby reducing tax avoidance
activities and improving corporate sustainability. To verify this hypothesis, we empirically analyze
the association between the female employee ratio and tax avoidance. From the empirical results,
we find increasing the female employee ratio may reduce the level of tax avoidance. We also find
that companies with a high percentage of female employees show less tax avoidance than those
with a low percentage of female employees. The findings suggest that by increasing the ratio of
female employees, a company can improve its sustainability in terms of tax avoidance by forming a
risk-averse and conservative corporate environment.

Keywords: corporate sustainability; female human resources; female employment; gender-related
influences; tax avoidance

1. Introduction

Companies must manage their cash assets efficiently for sustainable business operation.
Corporate taxes are one of the expenses that causes cash outflow; therefore, companies have an
incentive to make decisions to lower their corporate taxes to reduce cash outflow. The tax strategies
of companies to reduce their corporate taxes has been called various terms, such‚ as tax avoidance,
tax aggressiveness, tax sheltering, tax evasion, tax noncompliance and others, but the definition of
these terms remain somewhat unclear [1–3]. This is because the definition of tax avoidance may vary
depending on whether the tax strategy is carried out within legal or illegal bounds. Hanlon and
Heitzman (2010) define tax avoidance broadly as the reduction of explicit tax [4]. Therefore, on the
basis of their study, we define tax avoidance as all corporate actions to reduce explicit tax burdens,
regardless of whether or not those actions are illegal.

Companies can reduce their cash outflow through tax avoidance, which can increase firm value in
the short term [5]. However, if companies frequently carry out aggressive tax avoidance strategies, they
could be detected by taxation authorities, raising the possibility of lawsuits or a damaged reputation [6].
Eventually, tax avoidance has a negative impact on corporate sustainability in the long term [7–9].
Recent studies on tax avoidance report that having female executives in companies increases accounting
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transparency and firm value by reducing tax avoidance [10,11]. These findings are based on studies
documenting that females are more risk-averse and more conservative than males; these studies argue
that female characteristics affect corporate decision making for their tax strategies if the company
has female executives [12–15]. In the same vein, we assume that the higher the proportion of female
employees in a company, the more likely the risk-averse and conservative characteristics of female will
affect the decision making of the company, thereby reducing tax avoidance activities and improving
corporate sustainability.

To verify this hypothesis, we empirically analyze the association between the female employee
ratio and tax avoidance. In Korea, women’s college entrance rates have been higher than those of
men since 2005, and women’s entry into high-ranking positions in companies has increased steeply
in recent years [16]. However, the World Economic Forum (WEF) reports that women’s share of
estimated earned income and the perceptions of wage equality by the Korean business community
are still low [17]. In other words, the Korean capital market can provide elite female human resource
workers influence in a company, but their compensation in the business community is still considered
unfair. This circumstance would be a good research setting in which to examine the influence of female
workers in companies that are not considered to be critical for corporate sustainability. Therefore,
we conducted empirical tests using 14,761 firm-year data for Korean listed firms from 2010 to 2018.

We used book-tax differences (BTD) as a proxy for tax avoidance, as with prior studies,
and measured the gender-related influences by the female employee ratio [7,18]. From the empirical
results, we find that there is a significantly negative association between the female employee ratio
and BTD. This indicates that the more female employees there are, the less common the tax avoidance.
We also found that companies with a high percentage of female employees show less tax avoidance
than those with a low percentage of female employees. These findings support the arguments that
by increasing its ratio of female employees, a company can improve its sustainability in terms of tax
avoidance by forming a risk-averse and conservative corporate environment.

This study contributes to the literature in several ways. To our knowledge, this is the first
study to test the direct negative association between gender-related influences and tax avoidance
using the Korean stock market setting. Adding to the ongoing debate over the influence of female
employees in the Korean stock market, this study finds that female employment helps companies stay
sustainable by creating a more risk-averse and conservative corporate environment. We believe that
our empirical evidence may create positive influences for female employment expansion in the stock
market. In addition, prior tax accounting studies sought to find the determinants of tax avoidance,
and this study suggests that gender diversity could also be an additional determinant of tax avoidance.

The rest of this paper is organized as follows. Section 2 discusses the prior research and
develops hypothesis. Section 3 provides the research design and sample selection criteria. Section 4
documents the empirical results from the model estimation. Section 5 concludes the study.

2. Prior Literature and Hypothesis Development

2.1. Tax Avoidance

Tax avoidance theory can be divided into traditional and principal–agent perspectives.
The traditional perspective is that companies can increase their shareholders’ wealth through tax
avoidance, which has a positive effect on firm value. In this regard, however, there is a limitation that
does not explain whether corporate managers use tax avoidance to increase their shareholders’ wealth.
The principal-agent perspective holds that companies with separate management and ownership use
tax avoidance in accordance with the managers’ own interests, not for their shareholders’ wealth.
Thus, many studies have examined how tax avoidance affects firm value from the principal–agent
perspective and have reported that, in the short term, companies may reduce their cash outflow through
tax avoidance, but in the long term, this may have a negative impact on corporate sustainability by
increasing the risk of litigation or damaging their reputation.
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In detail, Desai and Dharmapala (2006) and Koh et al. (2007) suggested that companies with high
levels of corporate governance could improve their firm’s value by reducing their corporate taxes
through tax avoidance [7,19]. On the other hand, recent tax studies have reported that tax avoidance
can be used for more opportunistic behavior, such‚ as earnings management, by managers, thereby
reducing accounting transparency and firm value. In addition, Chen et al. (2010) explained that tax
avoidance comes with direct costs, such‚ as the implementation cost, reputation loss, and potential
punishment. Austin and Wilson (2013) further argued that companies refrain from tax avoidance
because of their concern of losing their reputation with customers [20,21].

As such, from the principal–agent perspective, tax avoidance is considered to be an act of lowering
corporate sustainability. Francis et al. (2014) and Shin and Lee (2018) argue that participation by
female managers could be helpful in preventing tax avoidance that is detrimental to firm value [10,11].
They also mention that females are more risk-averse and conservative than males. Because of this
gender difference, a company with female executives is less likely to be involved in tax avoidance
activities [12–15]. Specifically, Francis et al. (2014) investigated the effects of gender on corporate tax
aggressiveness, focusing on chief financial officer (CFO) data [10]. Even though the prior literature has
provided mixed results on the gender differences in risk attitudes, current studies suggest that female
CFOs indeed have higher levels of risk-aversion and predict that companies with female CFOs are
more thoughtful with their aggressive tax avoidance activities. Shin and Lee (2018) also examined
the influence of gender on tax avoidance using Korean firm data and assumed that, for companies
with female executives, opportunistic decision-making tends to be relatively less common than in
companies with only male executives [11]. Both studies provide empirical evidence for the low level of
tax avoidance in companies with female executives.

2.2. Female Employee Influences

Recently, the rapidly changing social environment has given females increased bargaining power
and opportunities to participate in economic activities. Because of this change, companies are focusing
more on female-friendly business strategies for the sustainable development of companies by securing
female customers. In particular, some companies are actively hiring female executives and senior
managers to understand female customers and improve their existing male-dominated corporate
environments [22].

Previous studies have argued that female employees improve the corporate environment by
creating a diverse workforce when they are in key positions [23]. This argument can cause discontent
among existing members familiar with a male-dominated corporate environment by including members
of an unfamiliar gender in their organizations. However, prior studies have argued that, depending
on how companies manage the diversity of the organization’s members, especially their genders,
they can gain competitive advantages compared to other companies. The diversity of gender among
board member is important because each board member has a different perspective and experience.
Thus, diversity among board member can enhance corporate innovation and strategies for the
sustainable development of the corporation [24,25]. Because of the differences between females and
males, an increase of the female ratio on the board is expected to have a positive impact on corporate
performance and decision-making.

Kim and Hong (2015) investigated the influence of female board members on a firm’s earnings
management. They found that female board members are less likely to engage in earnings management
than male board members, which means that female board members play a role in improving a firm’s
accounting transparency [26]. Adam and Ferreira (2009) and Adams et al. (2010) also found similar
results to Kim and Hong (2015) [27,28]. They discovered that, when the ratio of the female board
members increases, the transparency of their financial statements improves because of the monitoring
effect caused by the diversity of board members. Bernanrdi and Arnold (1997) found that female board
members are less opportunistic in their decision making than male executives [29]. This means that
female executives are more risk-averse and conservative which results in improving transparency in
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financial reporting. Huang and Kisgen (2013) report that male CFOs are more interested in mergers
and acquisitions (M&A) than female CFOs due to men’s tendency to be overconfident. [30] This means
that, on average, female CFOs are more risk-averse than male CFOs. Similarly, Francis et al. (2014)
posit that the degree of conservatism in accounting improved after the CFOs changed from female from
male [10]. This study found that female CFOs have a stronger desire to avoid risks, such‚ as litigation
risks, inherent risks, and systematic risks, in their companies than male CFOs, which leads to better
transparency in their financial reporting.

2.3. Hypothesis Development

As the quantity of women in public affairs and female’s economic activities increase, the role of
females in society and corporations has become increasingly emphasized. There are many studies
about the effectiveness of females as board members incorporations. The previous literature posits
that diversity among board member has a positive effect on corporate performance because of
the different characteristics between males and females because females are more risk-averse than
males and make more conservative decisions for companies rather than aggressive acquisitions and
mergers to build empires. Therefore, when a company has a higher ratio of female board members,
it reports a more transparent financial statement than other companies. These results have been
investigated in the US and in European countries, for companies that have more than 15% to 20%
female board members. However, these results cannot be adopted easily in Korea. Since 2000, female
activities in companies have increased considerably, but female employees still struggle with the
glass-ceiling in male-dominated organizational culture. Accordingly, Kim (2015) finds that the female
executive’ ratio in Korean companies is less than 2% of the total number of executives; this ratio is the
lowest among the twenty-eight OECD countries [31]. Kim and Hong (2015) posit that female board
members improve accounting transparency by enhancing monitoring effects in Korea, but these results
have some limitations because of the low ratio of females as board members [26]. Therefore, in this
paper, we investigate the association between female employees and corporate tax avoidance.

The previous literature argues that females have more conservative and risk-averse characteristics
than males in making corporate decisions. Thus, female board members can help enhance corporate
transparency [13,32–34]. Unlike top executives or board members, general female employees cannot
directly participate in the primary decision making. However, a diversity of members in a company may
affect the foundational decisions and environment of the company to influence more important decisions.
In other words, when a company has a higher female employee ratio, it can make its corporate
environment less aggressive and more conservative, which could reduce the opportunistic behavior
and increase the sustainability of companies in the long-term. Recent studies have reported that tax
avoidance uses opportunistic behaviors and thus reduces accounting transparency [5,35]. Furthermore,
companies with tax avoidance have a high possibility of litigation risk and a loss of reputation to their
shareholders [20,21]. A diversity of employee resources, especially diversity of gender, can enhance the
transparency in accounting information. Therefore, we predict that when companies have a higher ratio
of female employees, which affect the company’s conservatism, companies are less likely to engage in
tax avoidance when reporting high performance. Hence, we produced the following hypothesis:

Hypothesis: There is a significantly negative association between the female employee ratio and tax avoidance.

3. Research Methodology

3.1. Sample Selection

This study selects a final sample of companies listed on the Korean stock market (KOSPI and KSDAQ)
that meets the following requirements: (1) They are not included in the financial industry, (2) they provide
financial statement information and employee data, which are required to compute the main variables,
and (3) they close their accounts in December. A total of 14,761 observations were used in the empirical
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analysis of this study from 2010 to 2018. Table 1 provides a sample distribution according to the fiscal year
and industry, respectively. Panel A in Table 1 features a sample distribution of the firm-year observations
for empirical testing. The total number of sample data is 14,716, from 2011 to 2018. Industry definitions
are based on the Korean standard industrial classification (KSIC) in Panel B, and manufacturing industry
makes up the largest portion of the sample in this study, at 65.75%.

Table 1. Sample Distributions.

Panel A: Sample Distribution by Year

Year No. of Obs. %

2010 1834 12.42
2011 1380 9.35
2012 1448 9.81
2013 1514 10.26
2014 1542 10.45
2015 1626 11.02
2016 1715 11.62
2017 1790 12.13
2018 1912 12.95
Total 14,761 100.00

Panel B: Sample Distribution by Industry

Industry No. of Obs. %

Agriculture, forestry and fishing 42 0.28
Mining 29 0.20

Manufacturing 9705 65.75
Supply of electricity, gas, steam and air conditioning 100 0.68

Water, sewage and waste disposal, raw material regeneration 60 0.41
Construction 486 3.29

Wholesale and retailing 1205 8.16
Transportation and warehouse business 242 1.64

Accommodation and restaurant business 13 0.09
Information and communication business 1572 10.65

Real estate industry 33 0.22
Professional, scientific and technical services 938 6.35

Business facilities management, business support and lease service 150 1.02
Educational service 85 0.58

Arts, sports and leisure-related services 91 0.62
Association and organization, repair and other personal services 10 0.07

Total 14,761 100.00

3.2. Measures of the Female Employee Ratio (FER) and Book-Tax Difference (BTD)

In recent studies, the female employee ratio has been used as a proxy variable for gender diversity.
This means that the female employee ratio is valid as a measure that can directly link corporate annual
financial data to gender diversity [36,37]. We collected the status of employees provided by the TS2000
database to calculate the female employee ratio. In Korea, the contract types of employment are
generally divided into regular and non-regular employment [38–40]. Korea’s regular and non-regular
employment is very similar to the concept of permanent and contingent employment in the U.S. in
terms of working on a full-time or part-time basis and contract periods [41–44]. However, in the case
of Korea, the difference in the benefits and influence of regular employees is incomparably higher than
that of non-regular employees, while the working hours of both regular and non-regular employees
are almost identical [45,46]. Therefore, we used the firm-year data for regular employees to measure
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the female employee ratio in this study. The female employee ratio measurement variable (FER) is
calculated according to the equation 1 below.

Female Employee Ratio (FER) =
Number of female regular employees
Number of total regular employees

. (1)

In addition, we create a dummy variable of HFER below using the median value of the female
employee rate. We divide the female employee ratio into two groups of companies with high and low
female employee ratios. If a company’s female employment ratio is higher than the median value of
the overall female employment ratio, it is classified as a company with a higher female employment
ratio (HFER = 1). On the other hand, if a company’s female employment ratio is lower than the
median value of the overall female employment ratio, it is classified as a company with a lower female
employment ratio (HFER = 0).

High female employee ratio (HFER) is a dummy variable; its value is 1 if the female employee
ratio is higher than the median value of the sample, and 0 otherwise.

The information for taxable income is required to compute the BTD variable; however, these data
are undisclosed to public. Therefore, we need to estimate taxable income through reported income
tax expenses. In this study, we refer the method of Lev and Nissim (2004) to measure the estimated
taxable income using the corporate tax rate in Korea (Table 2) and compute the BTD by subtracting the
estimated taxable income from earnings before income tax [18].

Estimated taxable income =
Income tax expense
Corporate tax rate

. (2)

Book-Tax Difference (BTD) = (Earnings before Income Tax) − (Estimated Taxable Income). (3)

Table 2. Corporate Tax Rate in Korea.

Year Tax Income Tax rate

2010–2011
Less than 200 million 10% × 1.1 = 11.0%
More than 200 million 22% × 1.1 = 24.2%

2012–2017
Less than 200 million 10% × 1.1 = 11.0%

More than 200 million to 20 billion or less 20% × 1.1 = 22.0%
More than 20 billion 22% × 1.1 = 24.2%

2018

Less than 200 million 10% × 1.1 = 11.0%
More than 200 million to 20 billion or less 20% × 1.1 = 22.0%
More than 20 billion to 300 billion or less 22% × 1.1 = 24.2%

More than 300 billion 25% × 1.1 = 27.5%

Resource: Korea National Tax Service [47]. Unit: Korean won.

3.3. Regression Model

This study establishes the following regression model to empirically verify the gender-related
influences on tax avoidance. Descriptions of the variables for our regression model are given in Table 3.
The dependent variable is BTD, and independent variables are FER and HFER. We include control
variables (SIZE, ROA, LEV, INVREV, 4TA, 4EBIT, 4DEBT, OCF, TAX, and LARGE) that affect the BTD
in our regression Model 1-1 and Model 1-2. To control the influence of firm size and firm performance,
SIZE, ROA, LEV, and INVREV are included in the models [5,48]. Kim and Jeong (2006) report that the
change rates of firm size and firm performance affect tax avoidance [49]. Therefore, we add the change
rate variables of 4TA, 4EBIT, and 4DEBT into the models. Finally, OCF, TAX, and LARGE are used as
control variables to eliminate the effect of a firm’s operating cash flows, income tax expenses, and large
shareholder ownership rates on tax avoidance [50,51].
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[Model 1-1]
BTDi,t = β0 + β1FERi,t + β2SIZEi,t + β3ROAi,t + β4LEVi,t + β5INVREVi,t + β64TAi,t + β74EBITi,t +

β84DEBTi,t + β9OCFi,t + β10TAXi,t + β11LARGEi,t +
∑

YD +
∑

IND + εi,t

[Model 1-2]
BTDi,t = β0 + β1HFERi,t + β2SIZEi,t + β3ROAi,t + β4LEVi,t + β5INVREVi,t + β64TAi,t + β74EBITi,t +

β84DEBTi,t + β9OCFi,t + β10TAXi,t + β11LARGEi,t +
∑

YD +
∑

IND + εi,t

Table 3. The Explanation of Variables.

Variables Explanation

Dependent Variable BTDi,t
Tax avoidance measure;
Book-tax difference for firm i in year t/total assets for firm i in year t − 1

Independent Variables FERi,t
Female Employee Ratio;
Number of female employees/Number of total employees for firm i in year t

HFERi,t
A dummy variable; 1 if the female employee ratio is higher than the median value of
the sample, and 0 otherwise.

Control Variables

SIZEi,t Natural log of total assets for firm i in year t − 1

ROAi,t Earnings before income tax/total assets for firm i in year t − 1

LEVi,t Total liability/total assets for firm i in year t − 1

INVREVi,t Inventory and account receivable for firm i in year t/total assets for firm i in year t − 1

4TAi,t Change of total asset for firm i in year t/total assets for firm i in year t − 1

4EBITi,t
Change of earnings before income tax for firm i in year t/earnings before income tax
for firm i in year t − 1

4DEBTi,t Change of liability for firm i in year t/total assets for firm i in year t − 1

OCFi,t Operating cash flow for firm i in year t/total assets for firm i in year t − 1

TAXi,t
Corporate tax rate; Income tax expense for firm i in year t/Earnings before income tax
for firm i in year t

LARGEi,t Ratio of largest shareholder for firm i in year t∑
YD Year dummy∑
IND Industry dummy

4. Empirical Results

4.1. Descriptive Statistics

Table 4 reports descriptive statistics for the variables used in this study. In order to minimize the
effect of extreme values, we winsorize the top and bottom 1% of all variables. The mean and median
value for a measure of tax avoidance (BTD) is −0.059 and −0.045 respectively. The mean value of the
female employee ratio (FER) is 0.216, which indicates that listed Korean companies have approximately
21.6% female employees, on average, compared to their total employees. The median value of FER is
0.170. HFER is a dummy variable based on the median ratio of the female employee ratio (FER). If a
company’s FER is greater than 0.170, its HFER is equal to one, indicating that the company belongs
to the high female employee ratio group. On the other hand, if a company’s FER is less than 0.170,
it HFER is equal to zero, indicating that the company belongs to the low female employee ratio group.
The mean value of HFER is 0.500, which indicates that 50% of the sample companies have at least
17% of female employees among their total number of employees. The descriptive values of the other
control variables are generally consistent with those of prior studies [5,11].
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Table 4. Descriptive Statistics.

Variables Mean Std. Min. Q1 Median Q3 Max.

BTD −0.059 0.175 −0.683 −0.129 −0.045 0.011 0.597
FER 0.216 0.162 0.005 0.087 0.170 0.306 0.696

HFER 0.500 0.500 0.000 0.000 0.000 1.000 1.000
SIZE 18.940 1.391 16.530 17.992 18.664 19.615 23.627
LEV 0.416 0.232 0.025 0.230 0.403 0.572 1.121

INVREV 0.286 0.182 0.001 0.150 0.264 0.396 0.851
ROA 0.017 0.111 −0.447 −0.008 0.028 0.068 0.304
4TA 0.087 0.243 −0.385 −0.019 0.036 0.135 1.359
4EBIT −0.422 4.195 −26.605 −0.783 −0.111 0.341 15.544
4DEBT 0.127 0.546 −0.700 −0.105 0.011 0.194 3.401

OCF 0.044 0.094 −0.268 −0.003 0.042 0.094 0.325
TAX 0.125 0.348 −1.796 0.000 0.171 0.237 1.572

LARGE 0.383 0.184 0.002 0.255 0.386 0.511 0.789

Notes: See Table 3 for the explanation of variables.

4.2. Univariate Analysis

Table 5 provides the Pearson correlation result, which shows the correlation of the variables used
in this study. The FER is negatively associated with BTD at a significant level. This negative association
suggests that the higher the ratio of female employment in a company, the less frequent the company’s
tax avoidance. Further, there is a significantly negative association between HFER and BTD, which
means that the level of BTD for companies with higher female employee ratios is lower than that for
companies with lower female employee ratios. The results of the univariate analysis support our
hypothesis but could reveal a limitation, as this analysis did not control the influence of the other
variables. Therefore, we perform a multivariate analysis to examine the effects of female variables
(FER and HFER) on BTD, including the control variables.

Table 5. Pearson Correlation.

Variables BTD FER HFER SIZE LEV INVREVROA 4TA 4EBIT 4DEBT OCF TAX

FER
−0.070
(0.000)

HFER
−0.066 0.778
(0.000) (0.000)

SIZE
0.102 −0.148 −0.158
(0.000) (0.000) (0.000)

LEV
0.100 −0.102 −0.112 0.124
(0.000) (0.000) (0.000) (0.000)

INVREV
0.050 −0.132 −0.126 −0.114 0.384
(0.000) (0.000) (0.000) (0.000) (0.000)

ROA
0.244 −0.065 −0.062 0.145 −0.157 0.169
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

4TA
0.092 0.073 0.064 −0.184 0.336 0.259 0.245
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

4EBIT
−0.019 −0.013 −0.007 0.025 −0.021 0.021 0.141 0.043
(0.022) (0.104) (0.370) (0.003) (0.013) (0.012) (0.000) (0.000)

4DEBT
0.032 0.039 0.040 −0.128 0.324 0.128 −0.022 0.580 −0.009
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.009) (0.000) (0.263)

OCF
0.016 −0.031 −0.032 0.111 −0.124 −0.068 0.534 0.063 0.077 −0.035
(0.058) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

TAX
−0.064 −0.014 −0.019 0.139 −0.014 0.027 0.137 0.015 0.040 −0.013 0.094
(0.000) (0.094) (0.019) (0.000) (0.085) (0.001) (0.000) (0.064) (0.000) (0.126) (0.000)

LARGE
0.034 −0.022 −0.053 0.093 −0.076 0.002 0.200 0.028 0.023 −0.019 0.124 0.090
(0.000) (0.008) (0.000) (0.000) (0.000) (0.780) (0.000) (0.001) (0.006) (0.022) (0.000) (0.000)

Notes: Parentheses indicate p-value. See Table 3 for the explanation of variables.
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4.3. Multivariate Analysis

Table 6 shows the regression results for the hypothesis. In Model 1-1 of Table 6, the coefficient of
FER is −0.027 (t-value = −2.97), which is significant at a 1% level with BTD, implying that, for each 1%
increase in the female employee ratio, the possibility of tax avoidance decreases by 2.7%. The negative
association between FER and BTD supports our hypothesis. With a high ratio of female employees,
a company can reduce tax avoidance because of the propensity for females to be more risk-averse and
conservative than males. The coefficients of SIZE, ROA, and LEV are significantly positive, while the
coefficients of INVREV, 4TA, 4EBIT, OCF, TAX, and LARGE are significantly negative. The adjusted
R-squared value of 15.48% and the low maximum variance inflation factor (VIF) value indicates the
goodness of fit of this model for the empirical test.

Model 1-2 in Table 6 presents the regression results using the HFER variable. HFER is a dummy
variable divided into companies with high or low female employee ratios compared with the median of
the female employee ratio of the total sample. The coefficient of HFER is −0.008 (t-value = −2.84), which
is statistically significant at a 1% level. The negative association between HFER and BTD indicates
that the companies with a high female employee ratio engage in less tax avoidance than those with
a low female employee ratio. Most control variables are significantly associated with BTD except
4DEBT, and the adjusted R-squared value and maximum VIF value are nearly same as the results
from Model 1-1. These results are consistent with our hypothesis and suggest that female employees
are an important factor in corporate sustainability in terms of tax avoidance.

Table 6. The Results of Multivariate Analysis.

Variables
Dependent Variable: BTD

Model 1-1 Model 1-2

Coefficient t-Statistics Coefficient t-Statistics

Intercept −0.181 *** −3.22 −0.186 *** −3.32
FER −0.027 *** −2.97

HFER −0.008 *** −2.84
SIZE 0.005 *** 4.38 0.005 *** 4.39
ROA 0.617 *** 36.84 0.618 *** 36.89
LEV 0.124 *** 16.79 0.124 *** 16.78

INVREV −0.112 *** −12.25 −0.112 *** −12.24
4TA −0.013 * −1.67 −0.013 * −1.73
4EBIT −0.002 *** −6.64 −0.002 *** −6.61
4DEBT 0.000 0.11 0.000 0.14

OCF −0.305 *** −17.76 −0.305 *** −17.76
TAX −0.050 *** −12.81 −0.050 *** −12.82

LARGE −0.014 * −1.81 −0.015 * −1.90

Year Dummy Include Include
Industry Dummy Include Include

F-value 80.51 80.48
Adj. R2 0.1548 0.1548

Max. VIF 1.991 1.986
No. of Obs. 14,761 14,761

Note: *** and * represent a significant at the 1%, 5%, and 10% level or less, respectively. See Table 3 for the explanation
of variables.

4.4. Additional Test

We measure the female employee ratio (FER) using only regular employees with strong positions in
the company, but the status of non-regular employee has improved recently in Korea, with an increase
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in the number of non-regular employees. Therefore, we additionally create FER2, which includes
non-regular employees to take into account their influence in the company:

Female Employee Ratio2 (FER2) =
Number of regular female employees + Number of non−regular female employees

Number of total regular employees+Number of total non−regular employees . (4)

We set up the following Models (2-1 and 2-2) for an additional test. HFER2 is a dummy variable:
Its value is 1 if the female employee ratio based on both regular and non-regular employees is higher
than the median value of the sample and 0 otherwise. We use FER2 and HFER2 as independent
variables in Model 2-1 and Model 2-2.

[Model 2-1]
BTDi,t = β0 + β1FER2i,t + β2SIZEi,t + β3ROAi,t + β4LEVi,t + β5INVREVi,t + β64TAi,t + β74EBITi,t +

β84DEBTi,t + β9OCFi,t + β10TAXi,t + β11LARGEi,t +
∑

YD +
∑

IND + εi,t

[Model 2-2]
BTDi,t = β0 + β1HFER2i,t + β2SIZEi,t + β3ROAi,t + β4LEVi,t + β5INVREVi,t + β64TAi,t + β74EBITi,t +

β84DEBTi,t + β9OCFi,t + β10TAXi,t + β11LARGEi,t +
∑

YD +
∑

IND + εi,t

Model 2-1 in Table 7 shows the regression results between the FER2 and BTD. The coefficient of
FER2 is −0.030 (t = −3.34) and is statistically significant at a 1% level. This result means that when the
female employee ratio, including both regular and non-regular employees, is increased by 1%, then the
possibility of tax avoidance is decreased by 3.0%. That is, the result remains the same as in Model 1-1
in Table 6, even if non-regular employees are included.

Table 7. The Results of Additional Test.

Variables
Dependent Variable: BTD

Model 2-1 Model 2-2

Coefficient t-Statistics Coefficient t-Statistics

Intercept −0.176 *** −3.13 −0.186 *** −3.32
FER2 −0.030 *** −3.34

HFER2 −0.008 *** −2.84
SIZE 0.005 *** 4.37 0.005 *** 4.39
ROA 0.617 *** 36.85 0.618 *** 36.91
LEV 0.124 *** 16.80 0.124 *** 16.79

INVREV −0.112 *** −12.28 −0.112 *** −12.25
4TA −0.013 * −1.65 −0.013 * −1.72
4EBIT −0.002 *** −6.65 −0.002 *** −6.62
4DEBT 0.000 0.10 0.000 0.14

OCF −0.305 *** −17.76 −0.305 *** −17.77
TAX −0.050 *** −12.81 −0.050 *** −12.82

LARGE −0.014 * −1.80 −0.015 * −1.90

Year Dummy Include Include
Industry Dummy Include Include

F-value 80.59 80.48
Adj. R2 0.1549 0.1548

Max. VIF 1.990 1.987
N. of Obs. 14,761 14,761

Note: *** and * represent a significant at the 1%, 5%, and 10% level or less, respectively. See Table 3 for the explanation
of variables.

We also create a dummy variable for HFER2, which includes non-regular employees. In Model 2-2,
the coefficient of HFER is −0.008 (t = 2.84) and is statistically significant at a 1% level. The negative
association between HFER and BTD means that companies with a high female employee ratio engage
in less tax avoidance than those with a low female employee ratio, even if one includes the influence
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of non-regular employees. The results in Table 7 are very similar to our main results in Table 6 and
support the hypothesis that a high female employee ratio may reduce the possibility of tax avoidance.

4.5. Robustness Test

A company’s taxable income is not disclosed to the public, and prior studies have estimated taxable
income to calculate the BTD. However, Desai and Dharmapala (2006) argue that BTD contains tax
avoidance information, but this information might not be accurate as a proxy [7] because the computed
BTD includes noise factors other than tax avoidance. These factors eliminate the effects of earning
management for financial reporting purposes from the BTD to estimate a more accurate BTD. For the
robustness test, we estimate the residual value using the equation below in accordance with the method
of Desai and Dharmapala (2006), thereby creating a measure of the tax avoidance variable, DD [7].

BTDi,t = β1TACCi,t + µi + εi,t (5)

where BTD is book-tax difference, scaled by the lagged value of total assets, TACC is total accruals,
scaled by the lagged value of total assets, µ is the average value of the residual over the sample period
2010–2018, and ε is the deviation.

We established Model 3-1 and Model 3-2 using the DD variable as a dependent variable to perform
the robustness test. The setting of the independent variable and the control variables is the same as in
Model 1-1 and Model 1-2.

[Model 3-1]

DDi,t = β0 + β1FERi,t + β2SIZEi,t + β3ROAi,t + β4LEVi,t + β5INVREVi,t + β64TAi,t + β74EBITi,t +

β84DEBTi,t + β9OCFi,t + β10TAXi,t + β11LARGEi,t +
∑

YD +
∑

IND + εi,t

[Model 3-2]
DDi,t = β0 + β1HFERi,t + β2SIZEi,t + β3ROAi,t + β4LEVi,t + β5INVREVi,t + β64TAi,t + β74EBITi,t +

β84DEBTi,t + β9OCFi,t + β10TAXi,t + β11LARGEi,t +
∑

YD +
∑

IND + εi,t

where DD is a measure of tax avoidance computed by the method of Desai Dharmapala (2006) [7].
Table 8 shows the results of the robustness test by using DD as a dependent variable based on the

method of Desai and Dharmapala (2006). In Model 3-1 (Table 8), we observe that the coefficient of FER
is −0.009 (t = −3.05) and is statistically significant at a 1% level. This result for the negative association
between female employee ratio (FER) and tax avoidance (DD) is consistent with the results of the main
analysis and the additional test and supports the hypothesis that an increase in the female employee
ratio may cause a reduction in tax avoidance.

In Model 3-2, the coefficient of HFER is−0.029 (t =−3.23) and is statistically significant at a 1% level.
This result of the negative association between a high female employee ratio group (HFER) and tax
avoidance (DD) is consistent with the results of the main analysis and the additional test and means
that the group of companies with a high female employee ratio reports less tax avoidance than those
with a low female employee ratio. We used elaborated measurements from Desai and Dharmapala
(2006), and our main results remained the same. In other words, we conclude that a company with a
high female employee ratio is less likely to engage in tax avoidance because of the female characteristics
of risk-aversion and conservatism based on our empirical test results. Our conclusions from these
empirical results are in line with Kim and Jeong (2018)’s argument that the possibility for earnings
management activities decreases as the female employee ratio increases.
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Table 8. The Results of Robustness Test.

Variables
Dependent Variable: DD

Model 3-1 Model 3-1

Coefficient t-Statistics Coefficient t-Statistics

Intercept −0.188 *** −3.31 −0.182 *** −3.19
FER −0.009 *** −3.05

HFER −0.029 *** −3.23
SIZE 0.004 *** 3.93 0.004 *** 3.92
ROA −0.026 −1.54 −0.027 −1.58
LEV 0.117 *** 15.60 0.117 *** 15.61

INVREV −0.100 *** −10.79 −0.100 *** −10.81
4TA −0.018 ** −2.27 −0.017 ** −2.21
4EBIT −0.002 *** −5.58 −0.002 *** −5.61
4DEBT 0.004 1.40 0.004 1.36

OCF 0.320 *** 18.39 0.320 *** 18.39
TAX −0.049 *** −12.48 −0.049 *** −12.47

LARGE −0.013 −1.63 −0.012 −1.54

Year Dummy Include Include
Industry Dummy Include Include

F-value 45.88 45.91
Adj. R2 0.0937 0.0938

Max. VIF 1.986 1.991
N. of Obs. 14,761 14,761

Note: ***, ** and * represent a significant at the 1%, 5%, and 10% level or less, respectively. See Table 3 for the
explanation of variables.

5. Conclusions

In this study, we examined the association between the female employee ratio and tax avoidance.
Recent tax avoidance studies report that female executives improve firm value by increasing accounting
transparency and reducing tax avoidance activities because of the female characteristics of being
risk-averse and conservative [10–15]. In the same vein, we hypothesized that the female employees in
a company may affect the decision making of the company by forming a risk-averse and conservative
corporate environment. Ultimately, we propose that gender diversity in a company can develop
corporate sustainability by reducing tax avoidance.

To verify this result, we empirically analyzed the association between the female employee ratio
and tax avoidance using 14,761 firm-year data from listed Korean firms from 2010 to 2018. The results
of the empirical tests are as follows. First, we found a negative association between the female
employee ratio and tax avoidance at a 1% significance level. This means that the possibility of tax
avoidance decreases by increasing the proportion of female employees. As a result, a company can
improve its sustainability in terms of tax avoidance by forming a risk-averse and conservative corporate
environment containing female employees. In addition, we tested both the effects of non-regular
employees and using the measurements of Desai and Dharmapala (2006). Ultimately, both the
additional test and the robustness test provided results consistent with our hypothesis.

This study has made some contributions. First, this is the first study to examine the effects of
female human resources on tax avoidance within the context of a Korean stock market setting. Second,
the prior literature was only focused on the effects of female executives on corporate decision making.
However, we examined the influence of overall female employees in this study. We provided empirical
results that female employees create a more conservative and risk-averse corporate environment and
improve the sustainability of a company by preventing tax avoidance activities. Lastly, this study
suggests that the diversity of employee resources can act as additional determinants of tax avoidance,
and we hope that our findings will offer some insights for academia and market practitioners regarding
female human resources.
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