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Abstract: Corporate governance has been marked as an important component of the fast-growing
pace of the Vietnam economy recently. Aligning with the concern that gender plays a critical role in
corporate management, this study aims to reveal the entire benefits of the appearance of women on
board to reduce downside risk in the frontier countries. By using a unique dataset from Vietnamese
listed firms and appropriate econometric methods, we present tight results that the presentation of
women at firm management level is more likely to lessen the downside risk. In particular, female
non-senior reduces all risk attributes, whereas the presence of women in executive board decrease
firm risk only. Furthermore, the decreasing of individual and systemic risk are additionally driven by
female Chief Executive Officer (CEO) and chairman. We found strong evidence that female leadership
may decrease risk-taking in the low-risk firms at all managerial levels but not in the case of a female
CEO. In summary, by examining data from specific frontier areas such as Vietnam, we confirm that the
role of female leadership in terms of reducing the downside risk depend on their power managerial
levels and the firm-risk behavior.
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JEL Classification: G30; G32; M16

1. Introduction

The twenty-first century has been marked as the most glorious period for the massive growth of
Asian economics that implicates an increase in pressure on corporate governance for firm managers.
Among them, gender equality in the boardroom has been raised as one of the concerns that impact
corporate risk-taking [1]. Gender equality in the board is noticed as the main factor in corporate
governance that improves firm performance [2]. Even though the proposition of women in management
globally increased by 5% to 29% in 2019, it does not represent the scenario in Asian, where the role
of women in business has still been underestimated (following the annual report of Grant Thornton,
An Instinct for Growth, in 2019) [3].

Besides, as the weakness of internal corporate governance leads to the increase in agency cost,
it is mentioned as the root of the recent financial crisis [4,5]. Indeed, the firm with good corporate
governance is expected to perform better due to the lower cost capital and default risk [6]. In line
with that viewpoint, the downside risk or excessive risk-taking behavior is highlighted as the main
contribution to the cause of crisis due to the risk bearing of managers [7,8]. With the importance of
corporate governance in protecting shareholders from undesirable downturn of stock market, the board
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of directors is, therefore, as one of the essential functions that control governance mechanism and
risk-taking behavior.

Furthermore, there is a significant amount of research analyzing the role of good corporate
governance to enhance firm performance [9,10]. However, the regarded papers investigating the
relationship between gender diversity in board and risk management, specifically downside risk,
are still in debate [11–13]. In particular, it is necessary to clarify the connection between the risk
attributes of downside risk and the power of women in all firm managerial levels instead of assuming
such risks by only measuring the proportion of women on board [1]. Corporate risk-taking is a primary
function to achieve the economic reward, and maximize not only shareholder benefits, but also board
responsibilities in determining the wiliness to take a risk in pursuing strategic objectives. Therefore, the
risk is described as an important indicator defining a firm’s competitiveness in a specific industry [14].
According to the behavioral agency problems [15], our measures of risk portrait both individual
risk and systemic risk [5,16]. In details, individual risk represents the value increasing strategies
that the board of directors follows towards increasing shareholder’s wealth, whereas systematic risk
refers to the risk inherent to the entire market or market segment that causes the collapse of many
individual firms.

Intensively, our study addresses the critical question of how gender diversity in firm management
influences downside risk by looking into the context of a frontier market. Thus, it extends the literature
by several important contributions. First, this research is one of the first to relate corporate governance
to downside risk. Since the Basel Committee (Basel Committee on Banking Supervision) required
measuring downside risk by value at risk (VaR) in 1996, VaR has become common in use and been
applied beyond the financial sector [17,18]. In addition, using VaR is appealing because of its ability in
describing the downside risk with a single number [19,20]. Furthermore, although VaR is merit to
reflex the potential loss and its capability in practice, its measurement is still complex [1]. There are a
vast of methods to measure VaR such as parametric [21]; non-parametric [22]; and semi-parametric [23].
In consideration of these measurements, this research provides the empirical results on applying to
generalize hyperbolic distribution (GHD)-based parametric method to compute VaR and expected
shortfall (ES), which is mentioned to be coherent risk measurement [24,25].

Second, whereas the value of corporate governance has been emphasized in the firm performance
relationship, the empirical evidence on the relationship between gender diversity and downside
risk is considered as complicated [26]. Researchers are conceivably inclined to focus on internal
governance [27–29], ownership concentration [30,31], and even comparing different aspects of
governance mechanisms [6] affecting corporate risk. Different from previous studies, this paper
focuses on clarifying the role of women in top management and downside risk in frontier Asian
markets such as Vietnam. Although the gender diversity on board of director leads to reduce corporate
risk [9,11], women are normally appointed to the non-executive position [32], which alleviates their
involvement role in the strategic decision-making process even inboard [33,34]. Therefore, we argue
that firms with a higher proportion of female managers assume lower excessive risk-taking behavior,
but it depends on their power managerial levels.

Third, although the concept of corporate governance has been widely analyzed, there is a lack
of research focusing on frontier markets such as Vietnam [35,36]. In particular, the framework of
corporate governance in Vietnam has been in an early stage of development, even its economy was
reformed in 1991 [36]. In line with that view, Vietnam is mentioned as an under-developed, weak
national governance system [37], and Vietnamese firms are characterized by having highly concentrated
ownership with a low proportion of female managers [31,38]. In such conditions, especially with poor
corporate governance environment, gender diversity can serve as a corporate governance mechanism
that can potentially affect firm risk-taking [11]. In addition, Vietnam has still been marked as a
frontier market from Morgan Stanley Capital International (MSCI) index (According to the annual
market classification review of Powering better investment decisions from MSCI in 2019). Serious
imperfections like information asymmetries make Vietnamese market as an excellent candidate for
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verifying the impact of firm management on corporate risk-taking. Thus, these results have potential
implications for other frontier markets that are poorly governed.

Overall, from the final results, we expect to find the profound significance of female managers on
reducing downside risk. Herein, we distinguish the appearance of women in all aspects of managerial
positions including senior and non-senior managers; chief executive officer, and chairman. In addition
to deal with the endogeneity concern, we then divide women on board of directors into executive and
non-executive levels. Thus, we proceed to investigate whether the downside risk is driven by their
power that goes with the managerial levels or not [33]. Finally, we test whether it is different from
gender diversity in determining risk-taking in high and low firm risks.

Eventually, the structure for the rest of this paper is organized into the following parts: the current
literature of gender diversity in the boardroom is discussed in Section 2; data and methodology are
shown in Section 3; empirical results and its implication are presented in Sections 4 and 5 concludes
this study.

2. Literature Review

In the framework of the agency problem, the association of executive managers and risk-averse is
normally explained by their reputation and employment [39,40]. However, the managers may ignore the
principles of management function to take more risk due to the greater managerial incentives [41,42].
Thus, refs. [8,43] show that the financial crisis in 2008 is mainly caused by excessive risk-taking
behavior from executive managers due to greater performance-based managerial incentives. Therefore,
the tightly internal mechanisms play an essential role in monitoring and enhancing the quality of
corporate governance as well as reducing the interest difference of stakeholders [40]. Moreover, ref. [31]
recently mention the role of corporate governance in corporate firm’s risk-taking in frontier equity
markets characterized by high ownership concentration and poor governance mechanisms.

Although the tighter regulations help the governance mechanism effectively reduce the agency
problems, they may cause negative effects such as moral hazard in the risk investment system.
While shareholders are limited in assets, tighter regulations reduce their involvement in firm
strategy decisions [44,45]. Following this, intensive government regulations may weaken external
mechanisms [46]. Ref. [47] acknowledged that the cost of the hostile takeover was the important reason
for the avoidance of firms, thus the internal mechanisms (e.g., the board of directors, managerial
characteristics) become adapted factors in reducing agency problems. Ref. [48] explored this idea and
found the negative impact of board size and power concentration of Chief Executive Officer (CEO)
play on agency problems. Ref. [49] followed up on [48] research suggesting that the difference of
board structure (e.g., more appearance of non-executive directors and more powerful CEO) reduces
the agency cost and enhances the efficiency incorporate risk-taking. Recently, refs. [2,50] emphasized
that the role of gender diversity in boardroom raises the confidence of investors due to the expectation
that women would enhance internal mechanisms. In summary, by focusing on the role of women
to improve firm internal mechanisms, the effect of gender diversity in the boardroom on corporate
risk-taking is particularly discussed in the next following section.

2.1. Gender Diversity and Corporate Risk-Taking

The current literature frequently shows that the distinct gender stereotypes of men and women
which are pointed as the main reasons to diversify risky behavior between them. Both risk aversion
and risk-bearing are considered. Ref. [51] found that men tend to invest twice as less of their wealth in
stocks and prepare their retirement plans in a less conservative way than women. Therefore, women are
assumed to involve less in risk-taking behaviors than male counterparts [52]. In the context of a group,
ref. [53] showed that women are less risky than a man in their willingness to lead the team decision.
Particularly, ref. [54] detected that women are more conservative in risk attributes as well as ambiguity
than their counterparts in the financial areas which attitude towards the risk of professional investors.
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Furthermore, the difference between compensation and incentives may be employed to the
documented association between gender and risk-taking. Specifically, low-risk firms may be more
likely to offer fixed pay contracts and more likely to attract female executives. Consistent with this
argument, ref. [55] used the sample of Italian firms to reveal that more risk-averse and less talented
managers tend to match with firms offering low-powered incentives. As [56] argued, with respect
to firm performance and firm risk, the influence of female managers may indirectly result in firms
having fewer returns (e.g., risk-averse) and fewer huge losses (having more stable performance). Such
a risk-return paradox may be the result of differences in management capabilities brought on through
the different gender characteristics. Ref. [1] contributed to that viewpoint as they found out that the
appearance of women in the boardroom has a negative impact on risk in financial institutions in the
European area. In contrast, ref. [12] showed that risk-taking behavior is increased by not only by
younger executive teams but also the higher proportion of female executives in the German financial
sector. Ref. [26] showed that the proportion of women onboard leads to an increase in risk-taking.
In addition, the low proportion of women on board can be explained by their conservativeness and
sensitivity that could be inefficient managers [57].

Despite the fact that the interest in gender difference in governance attributes has been amplified
in recent years, these have not so many papers explored carefully the relation between women on
executive positions and corporate risk-taking. Therefore, in line with the view that higher proportion
of women in firm management increase firm financial performance and lower downside risk [1,58],
we then expect to find the negative impact between gender diversity on corporate risk-taking in
Vietnam. We propose our first hypothesizes following as:

Hypothesis 1a (H1a). The proposition of women on firm management has a negative significant relationship
with individual risk.

Hypothesis 1b (H1b). The proposition of women on firm management has a negative significant relationship
with system risk.

Hypothesis 1c (H1c). The proposition of women on firm management has a negative significant relationship
with system risk accumulation.

2.2. Women in Top Executive and Corporate Risk-Taking

There is a vast evidence which shows that female leadership can improve both internal mechanisms
and the firm’s external performance [59–61]. Therefore, the attendance of women in board of directors
could help the firm reduce coordination and communication problems in the boardroom. By employing
the dataset of 638 firms listed from American Fortune 1000, ref. [60] showed the significant connection
between the proportion of women on board and firm performance illustrated by Tobin’s Q ratio.
Ref. [62] found that a higher percentage of women on board increases firm performance which presents
by both accountant and market-based ratios. Supporting the perspective that women should be
encouraged to participate in a leadership function, ref. [59] argued that female leadership increases firm
performance at both accountant and market-based aspects. Furthermore, ref. [63] showed interesting
evidence that the proportion of women on board could make a negative effect on firm performance if it
reaches the particular number of 30 percent.

We also emphasize that even though the growth of relevant literature in board structure has
increased quickly, it is not in the case of gender and corporate risk-taking. In the context of gender
equality encouragement in the boardroom, it shows that women leaders are more disciplined,
particularistic, and democratic than men in executive function [64]. Aligning with that view, ref. [65]
indicated that the unique characteristics of women such as a slight edge over men support firm strategy.
Developing from these findings, ref. [61] argued that women should be on board due to their flexibility
in internal communication and being less hierarchical. Later, refs. [66,67] agreed that women have



Mathematics 2020, 8, 933 5 of 22

enough capabilities to make the difference in executive positions with their unique characteristics.
Hence, female leadership has the ability to fulfill the board’s strategic role.

Regarding market assessment to the female executives, ref. [68] showed the underrated evaluation
of market to female CEOs. Furthermore, they also found consistent results that firms with female
leadership decrease idiosyncratic risk. The uniqueness of women’s characteristics in leadership
positions is also clearly clarified in the study of [69] that companies with female leaders us less leverage,
less volatile earnings, and higher opportunity for survival.

Although female employees have been encouraged to participate more in executives, the empirical
evidence on the relationship between female executive managers and corporate risk-taking has not
made such distinction. We, therefore, expect the negative relationship between female manager and all
risk attributes of downside risk in Vietnam and propose our second hypothesis as follow:

Hypothesis 2a (H2a). The representation of women as top executive manager has a negative significant
relationship with individual risk.

Hypothesis 2b (H2b). The representation of women as top executive manager has a negative significant
relationship with system risk.

Hypothesis 2c (H2c). The representation of women as top executive manager has a negative significant
relationship with system risk accumulation.

3. Methodology

3.1. Data

Osiris is a confident database for this study because it comprises the massive data of corporate
governance from most of the firms listed in the stock market, including the firm’s statement for data
validity. Therefore, we use Osiris to collect governance mechanism variables, whereas Datastream is a
confidential source for the equity data of listed companies. Although Osiris is well-known as a strong
database on corporate governance structure, not all values are summarized. For example, we need to
handle the missing values manually by including several important variables such as the gender of
managers. Specifically, we counted the number of female directors who are still attending on board,
and then they are cross-checked through companies’ official websites.

This study uses 178 Vietnamese listed companies including 1424 observations that represent
seven essential product and manufacturing sectors (especially excepting finance and real estate).
The Vietnamese government’s massive privatization scheme since 1986 has changed significantly
ownership structure in Vietnamese enterprises. Therefore, the listed equity market of Vietnam, which
has been available since 2000, constitutes an interesting venue for governance research [31].

Besides, the research period runs from 2010 to 2017, which is relevant to two remarkable events:
(1) the period is marked as Vietnamese economic recovery since the happening of the financial crisis
in 2009 [70]; and (2) the “law on enterprises” was revised in 2014. The new regulations highlight the
important role of internal governance mechanisms in firm performance improvement [31], and the
essential role of privatizing state-owned enterprises [71].

3.2. Variables and Econometric Models

Since Morgan proposed their RiskMetrics in 1996 (see RiskMetrics Group in 1994) (as stressed
in [72], this sort of risk method was proposed in early of 1963 by Baumol and was referred to as
the expected gain-confidence limit criterion [73]), value at risk (VaR) (See an internal model-based
approach to market risk capital requirements (Bank for International Settlements in 1995)) has widely
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recognized as a compelling tool in monitoring financial risk that goes beyond the financial sector [4].
It is defined as the possibility of maximum loss in a confidence level following as:

VaRα = inf
{
x ∈ R : P(X > 1) ≤ 1 = α

}
= inf

{
x ∈ R : FX(x) ≥ α

}
(1)

where FX is the distribution function of the loss.
In this study, we use the generalize hyperbolic distribution (GHD) to calculate VaR and

expected shortfall (ES). That distribution is acknowledged to be the comprehensive of downside risk
measurement [1,24]. According to [25], GHD can be presented as:

f (x) = a(λ,α, β, δ)
[
δ2 + (x− µ)2)

(λ− 1
2 )

2

]
·Kλ− 1

2
(α

√
δ2 + (x− µ)2) exp[β(x− µ)] (2)

where,

a(λ,α, β, δ) =
(α2
− β2)

λ/2

√
2παλ−1/2δλKλ(δ

√
α2 − β2)

and 0 ≤
∣∣∣β∣∣∣ ≤ α; µ and λ ∈ R, and δ > 0. The parameters µ and δ representing the location and scale,

respectively. The shape parameters, α and β, correspond to tail heaviness and asymmetry of the density,
respectively. Kλ is a modified Bessel function of the third kind and x ∈ R.

By considering excessive risk-taking as the main reason contributing to the unsustainability of
the market and directly affecting firm’s competitiveness, our paper will focus on exploring the role of
gender diversity on excessive risk-taking behavior as follow:

Risktakingi,t = β0 + β1Genderi,t + β2Boardi,t + β3Firmi,t + εi,t (3)

where Risktaking is classified by the risk attributes of downside risk. Gender defines gender diversity.
Board and Firm represent for board characteristics and firm characteristics respectively. All variable
definitions are presented in Table 1.

The model is basically estimated by two-stage least squares (2SLS) with robust standard errors
clustered by firm. Potential problems of endogeneity are considered in model estimation. Following [26],
we test and confirm that the own variable is truly instrumented by lnage and fbpower (represent
for the female senior managers on average of all firms in the same sector) with the null hypothesis
of Wooldridge test indicating exogeneity. Further, we apply the Sargan test for over-identifying
restrictions to check for instrument exogeneity, where insignificant test statistics indicate that the
instruments may be valid. Additionally, we highlight that the proportions of female managers could
also be endogenous because of a reverse causality of firm risk and the appointment of the executive
managers [14,74]. The variables of gender diversity, therefore, have been lagged to alleviate that
concern. We further robust our results, even overcome these limitations by applying generalized
method of moments (GMM). It is addressed to control for simultaneity concerns, omitted variable
bias and the dynamic relationship of current appointed female executive managers and previous
realizations of risk [75].
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Table 1. Variables definition.

Variables Definition

Risk measurement

• Individual risk IR Generalized hyperbolic distribution-based value at risk (VaR) at 99% confidence level, derived
from the firm’s market price

• Systemic risk (SR) SR Generalized hyperbolic distribution-based conditional value at risk (CVaR) at 99% confidence
level, derived from the firm’s market price

• Contribution risk (CSR) CSR Calculated by the difference between individual risk (IR) and median possible loss of the system,
conditional on each firm’s loss

Gender diversity

• Gender of Chairman Chair Dummy variable which is equal 1 if the firm’s chairman is female and 0 otherwise
• Gender of CEO CEO Dummy variable which is equal 1 if the firm’s CEO is female and 0 otherwise
• The proportion of women in senior management Senior The ratio of female directors on board of director
• The proportion of women in non-senior management Nonsenior The ratio of women on the firm’s management level
• The proportion of women as executive director in the boardroom Exe The ratio of female executive directors to board size
• The proportion of women as non-executive in the boardroom Nonexe The ratio of female non-executive directors to board

Board characteristics

• Senior manager size Board Natural logarithms of the number of board of directors
• Nonsenior manager size Manager Natural logarithms of the number of managers
• Chairman age Achair Age of chairman to 2017
• CEO age Aceo Age of CEO to 2017
• CEO/Chairman duality Duality Dummy variable equal to (1) if the position of CEO and Chairman are combined, (0) otherwise.

Firm characteristics

• Size of firm Size Size of the firm is equal to the natural logarithm of total assets
• Cash flow ratio Cash The ratio of cash flow to total assets
• Book equity ratio Bea The ratio of total book equity to total assets
• Tangible assets ratio Tang The ratio of tangible assets to total assets
• Firm leverage ratio Lev The ratio of total debt to total assets
• Firm market ratio MB The ratio of the market capability to book value
• Ownership ratio Own The ratio of firm ownership to total equity
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3.3. Measurement

3.3.1. Dependent Variable

We conceptualize downside risk that is proxy into three risk attributes including individual risk
(IR) and two its sub-components, namely, systemic risk (SR) and systemic contribution risk (CSR). First,
we estimated the IR, which is defined as the maximum possible loss of each firm’s market value asset
at a given confidence level (99%) (e.g., the GHD-based value at risk/VaR). Second, we calculate SR,
which is defined as the maximum possible loss of the system’s market assets at a given confidence level
(99%), conditional on each firm’s IR (i.e., the GHD-based conditional value at Risk/Expected shortfall).
Finally, the CSR of each firm is determined by the difference between IR and SR. The accuracy of the
risk calculation is carefully validated by the percentage of violations from [76].

3.3.2. Key Explanatory Variables

To explore the impact of female managers on downside risk, we consider the proportion of all
women on (1) senior and (2) non-senior management and their position as the firm’s representation in
law such as (3) chairman and (4) the CEO. In addition to further our findings and test for the validity
of regression results, we measure the proportion of executive and non-executive female directors to
board size (exe and non-exe, respectively), which estimate whether the impact of female directors on
risk-taking is a result of management responsibilities.

3.3.3. Control Variables

According to prior literature, we then select a set of control variables and devices into two groups:
(1) board characteristic and (2) firm characteristic.

Board characteristics: We used both ages of the chairman (Achair) and CEO (Aceo) to control
for the working experience. With regards to the structure of the executive managers, we considered
senior and non-senior size (illustrated by Board and Manager respectively), measured by the natural
logarithm of the number of women on board and lower-level managers. Furthermore, duality controls
for the different from power between chairman and CEO in firm final decision making.

Firm characteristic: It indeed had been found that the existing inconclusive evidence of the female
leadership is inadequate for other factors explaining financial performance [77,78]. We thus controlled
the size of firms, cash flow, shareholder fund, tangible asset, leverage, growth opportunities, and
ownership structure. However, other firm-specific characteristics that are unobservable or unmeasured
in our model (e.g., the appointment of a new CEO) could result in an estimation bias [48].

4. Empirical Results

4.1. Data Analysis

Table 2 shows the descriptive statistics of all the variables. The percentage of observations (firms)
with at least one women on the management board is 22%, which are increased to 26.97% when it
refers to non-senior managing level. The proportion of women at the chief executive officer (CEO)
position is quite low (9.55%), even as chairman of firms (10.67%). These numbers are consistent with
the report of Thornton (2019). It indicates that the joining of women at the executive level is no more
than 30% compared to their counterparts. The average size of the board of directors (management)
is approximately nine directors (six managers). On average, the women hold the executive position
lower than their counterparts, even the total number of senior managers is higher than non-senior
managers. Moreover, the sample contains the average percentage of major shareholders (own) is 59%.
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Table 2. Sample statistics.

Variable Obs Mean Std. Dev. Min Max

IR 1424 0.042 0.378 0.003 14.275
SR 1424 0.059 0.715 0.002 26.996

CSR 1424 0.017 0.337 −0.002 12.721
Senior 1424 0.220 0.167 0.000 0.750

Nonsenior 1424 0.270 0.194 0.000 0.750
Exe 1424 0.125 0.134 0.000 0.667

Nonexe 1424 0.095 0.105 0.000 0.600
CEO 1424 0.095 0.294 0.000 1.000
Chair 1424 0.107 0.309 0.000 1.000

Manager (Number) 1424 6.416 2.880 3.000 23.000
Board (Number) 1424 8.601 3.087 4.000 25.000

Achair 1424 3.899 0.187 2.944 4.382
Aceo 1424 3.814 0.213 2.944 4.304
Size 1424 20.406 1.364 16.859 24.695

Duality 1424 0.298 0.457 0.000 1.000
Cash 1424 0.101 0.252 0.000 8.466
Bea 1424 0.395 0.202 −0.481 0.959

Tang 1424 0.268 0.190 0.002 0.853
Lev 1424 0.274 0.197 0.000 0.869
MB 1424 3.090 7.813 −79.386 96.047

Own 1424 0.589 0.196 0.124 0.997

Table 3 presents the correlation matrix between independent variables. All coefficients are
generally low, being the highest relevant coefficient between the age of Chairman and CEO (0.437).
To check whether a problem of multicollinearity might be present, we perform a variance inflation
factor (VIF) test. There are no serious problems of multicollinearity and all the condition indices
are below 10 [79]. Furthermore, the mean VIF of all variables is 1.42, which confirms the validity of
variables using in this study.

4.2. Two-Stage Least Squares (2SLS) Testing

Table 4 shows the results of 2SLS estimations with robust standard errors clustered by the firm for
the three measures of downside risk: individual risk (IR, columns 1–4), systemic risk (SR, columns 5–8),
and systemic contribution risk (CSR, columns 9–10). To test H2a and H2b, we distinguish women as
chairman is the head of the board of directors while the CEO is the top senior executive. We found that
both IR and SR are increased by both female CEO and chairman, but have no significant impact on
CSR. Thus, these findings support both H2a and H2b, but reject H2c. The significant and negative
effect of CEO and chairman to IR and SR regards to the assumption of agency theory with the
special characteristics of women on their employment risk consideration [80]. In support of H1a,
we provide evidence that the presence of women in firm senior management is negative and significant
in determining individual risk, but it does not show a significantly negative relation to SR and CSR.
Thus, the results do not support H1b and H1c. According to [2], women are more efficient to improve
internal mechanisms. Thus, their appearance of firm management in reducing excessive risk-taking
behavior is strongly supported [1].

Among the control variables, the increase in firm size causes a decrease in all risk attributes.
However, the positive impact of Bea and Tang shows the logical evidence that firms that have more
financial capabilities tend to take more risks than the others.
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Table 3. Correlation matrix.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18)

(1) Senior 1

(2) Nonsenior 0.382
(0.000) 1

(3) Exe 0.775
(0.000)

0.308
(0.000) 1

(4) Nonexe 0.697
(0.000)

0.2124
(0.000)

−0.046
(0.085) 1

(5) CEO 0.228
(0.000)

0.311
(0.000)

0.308
(0.000)

−0.045
(0.085) 1

(6) Chair 0.343
(0.000)

0.119
(0.000)

0.212
(0.000)

0.181
(0.000)

0.321
(0.000) 1

(7) Manager −0.100
(0.000)

−0.057
(0.032)

0.311
(0.000)

0.458
(0.000)

−0.061
(0.020)

−0.056
(0.033) 1

(8) Board 0.099
(0.000)

0.008
(0.777)

0.119
(0.000)

0.029
(0.280)

−0.001
(0.963)

−0.025
(0.339)

0.413
(0.000) 1

(9) Achair −0.199
(0.000)

−0.104
(0.000)

−0.056
(0.032)

0.050
(0.058)

−0.045
(0.089)

−0.071
(0.007)

−0.067
(0.011)

−0.064
(0.015) 1

(10) Aceo −0.094
(0.000)

0.002
(0.951)

0.008
(0.777)

0.055
(0.037)

−0.045
(0.090)

−0.044
(0.094)

−0.018
(0.506)

−0.027
(0.300)

0.437
(0.000) 1

(11) Size −0.010
(0.699)

−0.179
(0.000)

−0.020
(0.444)

−0.093
(0.000)

0.020
(0.458)

0.035
(0.183)

0.345
(0.000)

0.328
(0.000)

0.114
(0.000)

0.016
(0.554) 1

(12) Duality 0.066
(0.012)

0.183
(0.000)

−0.104
(0.000)

−0.055
(0.037)

0.039
(0.139)

0.014
(0.607)

0.021
(0.430)

−0.131
(0.000)

−0.079
(0.002)

0.189
(0.000)

−0.153
(0.000) 1

(13) Cash 0.022
(0.412)

−0.010
(0.698)

0.002
(0.951)

−0.010
(0.699)

−0.008
(0.765)

−0.015
(0.572)

0.015
(0.564)

0.002
(0.942)

−0.013
(0.636)

0.024
(0.368)

−0.091
(0.000)

−0.036
(0.179) 1

(14) Bea −0.049
(0.062)

−0.093
(0.000)

−0.178
(0.000)

0.107
(0.000)

−0.119
(0.000)

0.049
(0.063)

0.019
(0.474)

−0.128
(0.000)

−0.022
(0.411)

−0.009
(0.729)

0.099
(0.000)

0.034
(0.198)

−0.114
(0.000) 1

(15) Tang −0.026
(0.323)

−0.078
(0.003)

0.183
(0.000)

0.017
(0.522)

−0.091
(0.000)

−0.108
(0.000)

0.030
(0.264)

0.031
(0.235)

0.056
(0.035)

−0.067
(0.011)

0.204
(0.000)

−0.186
(0.000)

−0.017
(0.521)

−0.198
(0.000) 1

(16) Lev −0.004
(0.876)

−0.112
(0.000)

−0.010
(0.698)

−0.067
(0.010)

−0.143
(0.000)

0.009
(0.743)

0.085
(0.001)

−0.021
(0.428)

−0.098
(0.000)

−0.133
(0.000)

0.375
(0.000)

0.049
(0.062)

−0.129
(0.000)

0.499
(0.000)

0.288
(0.000) 1

(17) MB 0.015
(0.570)

0.063
(0.016)

−0.093
(0.000)

−0.042
(0.109)

0.067
(0.010)

−0.013
(0.615)

0.021
(0.421)

0.142
(0.000)

0.047
(0.078)

0.091
(0.000)

−0.013
(0.637)

−0.094
(0.000)

0.046
(0.082)

−0.381
(0.000)

−0.033
(0.207)

−0.309
(0.000) 1

(18) Own −0.008
(0.770)

0.008
(0.765)

−0.078
(0.003)

−0.006
(0.796)

−0.059
(0.026)

−0.017
(0.534)

−0.128
(0.000)

−0.212
(0.000)

−0.074
(0.005)

−0.152
(0.000)

−0.099
(0.000)

0.148
(0.000)

−0.037
(0.161)

0.099
(0.000)

0.159
(0.000)

0.263
(0.000)

−0.115
(0.000) 1
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Table 4. Two-stage least squares (2SLS) results.

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

Individual Risk (IR) Systemic Risk (SR) Contribution Risk (CSR)

Seniort−1
−0.0039 **

(0.052)
−0.0035
(0.217)

0.00034
(0.778)

Nonseniort−1
−0.0071 ***

(0.000)
−0.0095 ***

(0.000)
−0.0024 **

(0.016)

CEOt−1
−0.0022 **

(0.035)
−0.0027 *

(0.078)
−0.0004
(0.483)

Chairt−1
−0.0030 ***

(0.002)
−0.0039 ***

(0.007)
−0.0008
(0.178)

Manager −0.0008
(0.42)

−0.0006
(0.482)

−0.0006
(0.509)

−0.0007
(0.463)

−0.0011
(0.444)

−0.0011
(0.436)

−0.0010
(0.473)

−0.0011
(0.429)

−0.0002
(0.629)

−0.0004
(0.495)

−0.0003
(0.542)

−0.0004
(0.506)

Board 0.0002
(0.898)

0.0001
(0.941)

−0.0002
(0.857)

−0.0003
(0.757)

−0.0008
(0.635)

−0.0008
(0.636)

−0.0012
(0.485)

−0.0014
(0.415)

−0.0010
(0.181)

−0.0009
(0.215)

−0.0010
(0.175)

−0.0010
(0.155)

Achair 0.0007
(0.728)

0.0007
(0.697)

0.0012
(0.520)

0.0011
(0.572)

0.0026
(0.360)

0.0024
(0.392)

0.0030
(0.271)

0.0028
(0.304)

0.0019
(0.110)

0.0016
(0.166)

0.0018
(0.122)

0.0018
(0.133)

Aceo −0.0025
(0.172)

−0.0025
(0.170)

−0.0026
(0.168)

−0.0026
(0.159)

−0.0037
(0.166)

−0.0038
(0.150)

−0.0038
(0.153)

−0.0039
(0.143)

−0.0011
(0.303)

−0.0013
(0.252)

−0.0012
(0.267)

−0.0013
(0.254)

Size −0.0022
(0.000)

−0.0023
(0.000)

−0.0021
(0.000)

−0.0021
(0.000)

−0.0027
(0.000)

−0.0029
(0.000)

−0.0027
(0.000)

−0.0027
(0.000)

−0.0005
(0.001)

−0.0006
(0.000)

−0.0005
(0.002)

−0.0005
(0.002)

Duality 0.0007
(0.437)

0.0011
(0.200)

0.0007
(0.437)

0.0007
(0.443)

0.0006
(0.619)

0.0013
(0.307)

0.0007
(0.594)

0.0007
(0.595)

−0.0000
(0.916)

0.0002
(0.760)

−0.0000
(0.985)

−0.0000
(0.995)

Cash 0.0018
(0.520)

0.0018
(0.532)

0.0017
(0.544)

0.0018
(0.536)

0.0030
(0.469)

0.0029
(0.478)

0.0029
(0.487)

0.0029
(0.482)

0.0011
(0.512)

0.0011
(0.518)

0.0011
(0.519)

0.0011
(0.518)

Bea 0.0051
(0.015)

0.0049
(0.018)

0.0048
(0.021)

0.0052
(0.012)

0.0079
(0.008)

0.0076
(0.011)

0.0076
(0.012)

0.0081
(0.007)

0.0028
(0.026)

0.0027
(0.030)

0.0027
(0.03)

0.0028
(0.025)

Tang 0.0042
(0.043)

0.0041
(0.045)

0.0039
(0.062)

0.0036
(0.085)

0.0071
(0.017)

0.0071
(0.017)

0.0067
(0.024)

0.0064
(0.033)

0.0029
(0.020)

0.0029
(0.020)

0.0029
(0.022)

0.0028
(0.028)

Lev 0.0021
(0.421)

0.0019
(0.476)

0.0017
(0.525)

0.0024
(0.358)

0.0012
(0.757)

0.0009
(0.814)

0.0007
(0.859)

0.0016
(0.672)

−0.0009
(0.550)

−0.0009
(0.538)

−0.0010
(0.53)

−0.0008
(0.606)

MB −0.0000
(0.278)

−0.0000
(0.332)

−0.0000
(0.277)

−0.0000
(0.269)

−0.0000
(0.407)

−0.0000
(0.473)

−0.0000
(0.407)

−0.0000
(0.398)

−0.0000
(0.863)

−0.0000
(0.920)

−0.0000
(0.865)

−0.0000
(0.860)

Own −0.0032
(0.545)

−0.0036
(0.497)

−0.0028
(0.591)

−0.0038
(0.472)

−0.0059
(0.437)

−0.0068
(0.366)

−0.0058
(0.449)

−0.0071
(0.357)

−0.0027
(0.400)

−0.0032
(0.309)

−0.0029
(0.364)

−0.0032
(0.319)

Constants 0.0824
(0.000)

0.0866
(0.000)

0.0790
(0.000)

0.0810
(0.000)

0.1005
(0.000)

0.1084
(0.000)

0.0980
(0.000)

0.1006
(0.000)

0.0181
(0.014)

0.0218
(0.003)

0.0189
(0.01)

0.0196
(0.008)

Obs 1197 1197 1197 1197 1197 1197 1197 1197 1197 1197 1197 1197

W-Chi2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

R-squared 0.0671 0.0764 0.0693 0.0683 0.0504 0.0583 0.0521 0.0507 0.0152 0.0159 0.0140 0.0129

Sargan 0.7663 0.8396 0.4100 0.7255 0.9738 0.9921 0.5505 0.8680 0.6791 0.7214 0.9564 0.8527

Endogen 0.0539 0.0432 0.0670 0.0440 0.0463 0.0322 0.0510 0.0333 0.1260 0.0853 0.1119 0.0936

This table presents 2SLS regressions with robust standard errors clustered by firms where ownership is instrumented with the female on board concentration of other companies of the
same year and with the logarithm of the firm’s age. Sargan presents the p-value for the test of over-identifying restrictions with the null of the validity of the instruments. Endogen presents
the p-values of the Wooldridge score test of endogeneity with the null hypothesis if the exogeneity of the variables. The Wald chi2 presents the p-values for the model validity. T statistics in
parentheses. * p < 0.1; ** p < 0.05; *** p < 0.01.
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4.3. Generalized Method of Moments (GMM)

Table 5 shows whether the impact of female managers on corporate risk-taking is robust to the
application of the generalized method of moments (GMM) model. The outcomes are still remained
as 2SLS’s results and corroborate our main findings to support H2a and H2b. These results confirm
that the representation of women as the firm’s CEO and Chairman reduce both individual risk (IR)
and systemic risk (SR). In particular, women are mentioned as less risky [53], and more conservative
than male counterparts [52,69]. Thus, the negative relationship between top female leaders infirm and
corporate risk-taking is established. Furthermore, we found no significant effect of female CEO to CSR,
which reject H2c.

In addition, to test H1a, H1b, and H1c, we conjecture that the risk orientation of a firm is
heterogeneous and differs depending on the managing levels. We find that by distinguishing senior
and non-senior managers, all risk attributes (including IR, SR, and CSR) mainly decrease by the increase
in the female non-senior managers, whereas senior managers reduce only individual risk (IR). Thus,
these findings only support H1a. These findings are consistent with [1,11], which encourage the high
proportion of women in managerial levels to reduce downside risk. In another hand, the linkage
between the number of female managers and executives is probably from the outside pressure to create
greater diversity, instead of firm value enhancing [81]. In that context, if women are not required to
increase the firm’s benefits, female managers and executives are more associated with less aggressive
investment policies and better acquisition. Therefore, the role of women in firm management is
more consistent with institutional ownership rather than their interest in maximizing the managerial
incentives. Thus, that characteristic reduces excessive risk-taking behavior which decreases the firm’s
downside risk, especially in the manufacturing sector [82].

4.4. Further Analysis

To further our analysis, we continue running the 2SLS and GMM to estimate whether the female
executive or non-executive makes the impact to firm’s downside risk. After running the robustness tests
for endogeneity concern, the outcomes from Table 6 indicate that the women make the significant effect
on individual risk only in the case of executive director. That finding acknowledge that the women
benefit firms in higher power position such as executive directors or managers [33]. In addition, we find
no significant relationship between female non-executive directors and risk attributes. That result
clarifies the findings above that the proportion of female senior managers reduces firm risk-taking
only if they hold a more powerful position in board of directors. In another meaning, it confirms
that women need to face a “second glass ceiling” since their power is limited by non-executive even
after attending to the board level [32]. In line with that view, the role of a non-executive director
is commonly mentioned as a board supervisor that scrutinizes executive director’s performance,
information asymmetries and dysfunctional working relation rather than involvement to a firm’s
strategy planning [83].

In the context of gender diversity in high or low-risk firms, Table 7 shows the quantile regression
to consider heterogeneous responses to gender diversity in executive management. Intuitively, high
and low-risk firms (Q25: 25th percentile and Q75: 75th percentile) might respond differently from
the women on alternative management levels. This viewpoint implies that it is possible to represent
the relationship between gender diversity and risk with different estimation according to the firms’
riskiness. We justify the use of quantile regressions with the Breusch-Pagan/Cool Weisberg tests which
reject the null hypothesis if homoscedastic errors for all models. We find that in high-risk firms (Q75),
the appearance of women in non-senior management levels and female chairman decreases all risk
attributes. Furthermore, in low-risk firms (Q25), the outcomes indicate that the appearance of women
in both senior and non-senior management plays a critical role in reducing firm risk-taking. In addition,
the firm ownership increases the risk-taking in case of high-risk firms which explained the role of
power concentration incorporates the risk.
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Table 5. Generalized method of moments (GMM) results.

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

Individual Risk (IR) Systemic Risk (SR) Contribution Risk (CSR)

Seniort−1
−0.0039 **

(0.046)
−0.0035
(0.185)

0.00010
(0.904)

Nonseniort−1
−0.0071 ***

(0.000)
−0.0095 ***

(0.000)
−0.0021 **

(0.036)

CEOt−1
−0.0022 **

(0.013)
−0.0027 **

(0.032)
−0.0004
(0.293)

Chairt−1
−0.0031 ***

(0.002)
−0.0039 ***

(0.002)
−0.0008 ***

(0.012)

Manager −0.0007
(0.402)

−0.0007
(0.416)

−0.0008
(0.364)

−0.0008
(0.375)

−0.0011
(0.373)

−0.0011
(0.368)

−0.0013
(0.294)

−0.0012
(0.325)

−0.0004
(0.294)

−0.0002
(0.449)

−0.0003
(0.284)

−0.0003
(0.374)

Board 0.0002
(0.889)

0.0001
(0.928)

−0.0002
(0.857)

−0.0003
(0.749)

−0.0008
(0.614)

−0.0008
(0.613)

−0.0012
(0.463)

−0.0014
(0.392)

−0.0006
(0.311)

−0.0008
(0.295)

−0.0010
(0.221)

−0.0010
(0.209)

Achair 0.0007
(0.748)

0.0008
(0.715)

0.0013
(0.538)

0.0011
(0.592)

0.0026
(0.401)

0.0024
(0.422)

0.0031
(0.297)

0.0029
(0.333)

0.0015
(0.181)

0.0015
(0.182)

0.0018
(0.127)

0.0017
(0.147)

Aceo −0.0026
(0.172)

−0.0025
(0.186)

−0.0024
(0.212)

−0.0025
(0.178)

−0.0037
(0.171)

−0.0038
(0.166)

−0.0036
(0.195)

−0.0039
(0.163)

−0.0009
(0.333)

−0.0013
(0.224)

−0.0012
(0.242)

−0.0013
(0.218)

Size −0.0021
(0.000)

−0.0023
(0.000)

−0.0021
(0.000)

−0.0021
(0.000)

−0.0027
(0.000)

−0.0029
(0.000)

−0.0027
(0.000)

−0.0027
(0.000)

−0.0005
(0.000)

−0.0006
(0.000)

−0.0005
(0.000)

−0.0005
(0.000)

Duality 0.0007
(0.408)

0.0011
(0.18)

0.0006
(0.437)

0.0007
(0.431)

0.0006
(0.592)

0.0013
(0.255)

0.0006
(0.573)

0.0007
(0.568)

0.0000
(0.923)

0.0002
(0.641)

−0.0000
(0.982)

−0.0000
(0.999)

Cash 0.0019
(0.53)

0.0017
(0.578)

0.0014
(0.66)

0.0016
(0.592)

0.0030
(0.468)

0.0029
(0.475)

0.0023
(0.576)

0.0028
(0.497)

0.0010
(0.39)

0.0013
(0.246)

0.0011
(0.349)

0.0012
(0.288)

Bea 0.0052
(0.014)

0.0049
(0.02)

0.0047
(0.027)

0.0052
(0.014)

0.0079
(0.005)

0.0076
(0.007)

0.0073
(0.011)

0.0080
(0.005)

0.0024
(0.005)

0.0028
(0.010)

0.0027
(0.010)

0.0029
(0.007)

Tang 0.0042
(0.072)

0.0042
(0.069)

0.0040
(0.081)

0.0036
(0.115)

0.0071
(0.045)

0.0071
(0.044)

0.0071
(0.044)

0.0064
(0.066)

0.0027
(0.053)

0.0027
(0.050)

0.0029
(0.034)

0.0026
(0.053)

Lev 0.0020
(0.412)

0.0019
(0.429)

0.0020
(0.423)

0.0026
(0.298)

0.0011
(0.749)

0.0009
(0.807)

0.0009
(0.797)

0.0017
(0.643)

−0.0003
(0.821)

−0.0007
(0.677)

−0.0010
(0.577)

−0.0008
(0.651)

MB −0.0000
(0.296)

−0.0000
(0.344)

−0.0000
(0.264)

−0.0000
(0.264)

−0.0000
(0.353)

−0.0000
(0.42)

−0.0000
(0.31)

−0.0000
(0.323)

−0.0000
(0.684)

−0.0000
(0.966)

−0.0000
(0.693)

−0.0000
(0.777)

Own −0.0031
(0.532)

−0.0036
(0.471)

−0.0031
(0.538)

−0.0039
(0.441)

−0.0059
(0.419)

−0.0068
(0.344)

−0.0062
(0.399)

−0.0071
(0.33)

−0.0033
(0.255)

−0.0034
(0.246)

−0.0029
(0.332)

−0.0031
(0.294)

Constants 0.0825
(0.000)

0.0865
(0.000)

0.0789
(0.000)

0.0809
(0.000)

0.1005
(0.000)

0.1084
(0.000)

0.0979
(0.000)

0.1005
(0.000)

0.0188
(0.000)

0.0218
(0.000)

0.0189
(0.000)

0.0197
(0.000)

Obs 1197 1197 1197 1197 1197 1197 1197 1197 1197 1197 1197 1197

R-squared 0.0674 0.0762 0.0678 0.0677 0.0504 0.0583 0.0505 0.0503 0.0098 0.0145 0.0138 0.0132

Hansen’ J 0.7535 0.8413 0.4055 0.7270 0.9700 0.9915 0.5024 0.8543 0.5487 0.5897 0.9241 0.7506

This table presents one-step GMM estimations by firms where ownership is instrumented with the female on board concentration of other companies of the same year and with the
logarithm of the firm’s age. Hansen’ J presents the p-value for the test of over-identifying restrictions with the null of the validity of the instruments. ** p < 0.05; *** p < 0.01.
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Table 6. The impact of female executive and non-executive directors onboard and downside risk.

IR (1) SR (2) CR (3) IR (4) SR (5) CR (6) IR (7) SR (8) CR (9) IR (10) SR (11) CR (12)

2SLS GMM

Exet−1
−0.0043 *

(0.074)
−0.0053
(0.127)

−0.0009
(0.503)

−0.0043 *
(0.086)

−0.0053
(0.115)

−0.0008
(0.436)

Nonexet−1
−0.0030
(0.423)

0.0001
(0.976)

0.0029
(0.163)

−0.0028
(0.413)

−0.0012
(0.836)

0.0006
(0.820)

Manager −0.0006
(0.522)

−0.0007
(0.597)

−0.0001
(0.844)

−0.0005
(0.591)

−0.0008
(0.537)

−0.0003
(0.564)

−0.0007
(0.401)

−0.0010
(0.382)

−0.0003
(0.281)

−0.0005
(0.525)

−0.0008
(0.465)

−0.0002
(0.469)

Board 0.0001
(0.955)

−0.0011
(0.535)

−0.0011
(0.118)

−0.0000
(0.946)

−0.0010
(0.544)

−0.0010
(0.184)

0.0001
(0.954)

−0.0007
(0.680)

−0.0004
(0.487)

−0.0000
(0.947)

−0.0010
(0.522)

−0.0009
(0.250)

Achair 0.0010
(0.616)

0.0032
(0.256)

0.0022
(0.062)

0.0012
(0.529)

0.0030
(0.277)

0.0018
(0.124)

0.0010
(0.629)

0.00286
(0.373)

0.00142
(0.250)

0.0012
(0.561)

0.0030
(0.316)

0.0018
(0.139)

Aceo −0.0023
(0.221)

−0.0035
(0.193)

−0.0012
(0.286)

−0.0025
(0.17)

−0.0038
(0.153)

−0.0012
(0.261)

−0.0022
(0.258)

−0.0033
(0.242)

−0.0011
(0.302)

−0.0025
(0.187)

−0.0038
(0.160)

−0.0013
(0.176)

Size −0.0021
(0.000)

−0.0028
(0.000)

−0.0006
(0.001)

−0.0022
(0.000)

−0.0028
(0.000)

−0.0005
(0.001)

−0.0022
(0.000)

−0.0028
(0.000)

−0.0006
(0.000)

−0.0022
(0.000)

−0.0028
(0.000)

−0.0006
(0.000)

Duality 0.0005
(0.554)

0.0005
(0.681)

−0.0000
(0.997)

0.0007
(0.402)

0.0007
(0.553)

0.0000
(0.984)

0.0005
(0.570)

0.0006
(0.613)

0.0002
(0.554)

0.0007
(0.389)

0.0007
(0.515)

0.0001
(0.886)

Cash 0.0019
(0.517)

0.0030
(0.473)

0.0011
(0.527)

0.0018
(0.532)

0.0029
(0.478)

0.0011
(0.516)

0.0015
(0.620)

0.0025
(0.553)

0.0010
(0.421)

0.0017
(0.570)

0.0029
(0.479)

0.0012
(0.306)

Bea 0.0021
(0.001)

0.0030
(0.002)

0.0013
(0.000)

0.0021
(0.000)

0.0030
(0.001)

0.0013
(0.000)

0.0021
(0.001)

0.0029
(0.001)

0.0010
(0.000)

0.0021
(0.000)

0.0029
(0.001)

0.0011
(0.000)

Tang 0.0043
(0.040)

0.0071
(0.017)

0.0028
(0.024)

0.0040
(0.052)

0.0070
(0.020)

0.0029
(0.021)

0.0044
(0.058)

0.0073
(0.040)

0.0028
(0.049)

0.0041
(0.086)

0.0070
(0.054)

0.0029
(0.048)

Lev 0.0019
(0.480)

0.0012
(0.761)

−0.0007
(0.655)

0.0024
(0.361)

0.0016
(0.676)

−0.0008
(0.603)

0.0022
(0.370)

0.0022
(0.510)

0.0004
(0.694)

0.0025
(0.316)

0.0016
(0.657)

−0.0006
(0.692)

MB −0.0000
(0.268)

−0.0000
(0.405)

−0.0000
(0.886)

−0.0000
(0.29)

−0.0000
(0.421)

−0.0000
(0.874)

−0.0000
(0.285)

−0.0000
(0.354)

−0.0000
(0.819)

−0.0000
(0.288)

−0.0000
(0.351)

−0.0000
(0.839)

Own −0.0023
(0.660)

−0.0054
(0.481)

−0.0030
(0.345)

−0.0034
(0.521)

−0.0065
(0.391)

−0.0031
(0.329)

−0.0027
(0.585)

−0.0067
(0.341)

−0.0045
(0.063)

−0.0034
(0.497)

−0.0065
(0.357)

−0.0034
(0.211)

Constants 0.0788
(0.000)

0.0962
(0.000)

0.0174
(0.019)

0.0808
(0.000)

0.1002
(0.000)

0.0195
(0.008)

0.0791
(0.000)

0.0979
(0.000)

0.0200
(0.000)

0.0807
(0.000)

0.1002
(0.000)

0.0198
(0.000)

Obs 1197 1197 1197 1197 1197 1197 1197 1197 1197 1197 1197 1197

R-squared 0.069 0.051 0.014 0.066 0.049 0.013 0.067 0.046 0.020 0.066 0.049 0.010

Sargan 0.434 0.384 0.441 0.859 0.98 0.814

Endogen 0.081 0.056 0.101 0.048 0.037 0.094

Hansen’s J 0.436 0.354 0.358 0.856 0.979 0.745

This table presents 2SLS and one step GMM estimation on the relationship between female executive (non-executive) directors and downside risk. Sargan presents the p-value for the test
of over-identifying restrictions with the null of the validity of the instruments. Endogen presents the p-values of the Wooldridge score test of endogeneity with the null hypothesis if the
exogeneity of the variables. Hansen’ J presents the p-value for the test of over-identifying restrictions with the null of the validity of the instruments. T statistics in parentheses. * p < 0.1.
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Table 7. Quantile regression of females on board and risk-taking.

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

Individual Risk (IR) Systemic Risk (SR) Contribution Risk (CSR)

Panel A: High-Risk Firm (75%)

Seniort−1
−0.0038
(0.140)

−0.0039
(0.222)

−0.0007
(0.293)

Nonseniort−1
−0.0074 ***

(0.000)
−0.0090 ***

(0.001)
−0.0015 ***

(0.002)

CEOt−1
−0.0025 *

(0.063)
−0.0023
(0.182)

−0.0003
(0.271)

Chairt−1
−0.0031 **

(0.019)
−0.0028 *

(0.085)
−0.0006 **

(0.037)

Manager −0.0023
(0.070)

−0.0017
(0.173)

−0.0024
(0.052)

−0.0019
(0.133)

−0.0029
(0.067)

−0.0013
(0.39)

−0.0025
(0.12)

−0.0019
(0.222)

−0.0003
(0.312)

−0.0002
(0.374)

−0.0004
(0.198)

−0.0003
(0.292)

Board 0.0004
(0.777)

0.0013
(0.376)

0.0001
(0.906)

−0.0006
(0.664)

0.0017
(0.367)

0.0015
(0.386)

0.0006
(0.742)

−0.0003
(0.871)

0.0004
(0.298)

0.0003
(0.264)

0.0003
(0.336)

0.0002
(0.459)

Achair −0.0034
(0.173)

−0.0020
(0.397)

−0.0024
(0.319)

−0.0013
(0.609)

−0.0036
(0.249)

−0.0007
(0.805)

−0.0023
(0.468)

−0.0010
(0.748)

−0.0002
(0.710)

0.0001
(0.739)

−0.0001
(0.807)

−0.0004
(0.513)

Aceo −0.0022
(0.321)

−0.0028
(0.192)

−0.0027
(0.207)

−0.0035
(0.128)

−0.0034
(0.221)

−0.0031
(0.259)

−0.0029
(0.314)

−0.0036
(0.195)

0.0000
(0.924)

−0.0003
(0.490)

0.0001
(0.843)

−0.0000
(0.911)

Size −0.0025
(0.000)

−0.0026
(0.000)

−0.0023
(0.000)

−0.0022
(0.000)

−0.0030
(0.000)

−0.0033
(0.000)

−0.0029
(0.000)

−0.0028
(0.000)

−0.0006
(0.000)

−0.0006
(0.000)

−0.0006
(0.000)

−0.0005
(0.000)

Duality 0.0006
(0.490)

0.0020
(0.036)

0.0004
(0.649)

0.0009
(0.347)

0.0014
(0.236)

0.0014
(0.228)

0.0011
(0.357)

0.0011
(0.364)

0.0001
(0.637)

0.0002
(0.349)

−0.0000
(0.924)

0.0001
(0.545)

Cash −0.0019
(0.598)

−0.0005
(0.871)

−0.0017
(0.618)

−0.0012
(0.735)

−0.0023
(0.619)

0.0004
(0.923)

−0.0009
(0.839)

−0.0005
(0.911)

0.0000
(0.983)

0.0000
(0.914)

−0.0001
(0.859)

−0.0001
(0.896)

Bea 0.0092
(0.001)

0.0086
(0.001)

0.0091
(0.001)

0.0100
(0.000)

0.0122
(0.000)

0.0107
(0.001)

0.0125
(0.000)

0.0134
(0.000)

0.0025
(0.000)

0.0021
(0.001)

0.0026
(0.000)

0.0025
(0.000)

Tang 0.0058
(0.024)

0.0053
(0.033)

0.0049
(0.048)

0.0044
(0.09)

0.0075
(0.019)

0.0053
(0.084)

0.0068
(0.037)

0.0075
(0.02)

0.0013
(0.035)

0.0012
(0.033)

0.0012
(0.074)

0.0010
(0.114)

Lev −0.0030
(0.317)

−0.0038
(0.202)

−0.0034
(0.241)

−0.0025
(0.410)

−0.0039
(0.300)

−0.0054
(0.142)

−0.0036
(0.353)

−0.0043
(0.252)

−0.0006
(0.426)

−0.0008
(0.216)

−0.0003
(0.676)

−0.0006
(0.373)

MB 0.0000
(0.739)

0.0000
(0.516)

0.0000
(0.619)

0.0000
(0.452)

0.0000
(0.363)

0.0000
(0.804)

0.0000
(0.374)

0.0000
(0.325)

0.0000
(0.656)

0.0000
(0.964)

0.0000
(0.523)

0.0000
(0.436)
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Table 7. Cont.

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

Individual Risk (IR) Systemic Risk (SR) Contribution Risk (CSR)

Own 0.0089
(0.000)

0.0095
(0.000)

0.0081
(0.000)

0.0077
(0.001)

0.0099
(0.001)

0.0121
(0.000)

0.0091
(0.002)

0.0089
(0.002)

0.0015
(0.008)

0.0018
(0.001)

0.0013
(0.021)

0.0014
(0.012)

Cons 0.1033
(0.000)

0.1014
(0.000)

0.0996
(0.000)

0.0949
(0.000)

0.1236
(0.000)

0.1146
(0.000)

0.1154
(0.000)

0.1117
(0.000)

0.0180
(0.000)

0.0193
(0.000)

0.0181
(0.000)

0.0184
(0.000)

Obs 1197 1197 1197 1197 1197 1197 1197 1197 1197 1197 1197 1197

p-R2 0.0897 0.0968 0.0918 0.0919 0.0833 0.0896 0.0847 0.0853 0.0592 0.0645 0.0599 0.0604

Panel B: Low-Risk Firm (25%)

Seniort−1
−0.0059 ***

(0.001)
−0.0070 ***

(0.001)
−0.0009 **

(0.04)

Nonseniort−1
−0.0042 ***

(0.005)
−0.0051 ***

(0.007)
−0.0006 *

(0.092)

CEOt−1
−0.0011
(0.235)

−0.0010
(0.380)

−0.0002
(0.380)

Chairt−1
−0.0023 ***

(0.007)
−0.0022 **

(0.034)
−0.0004 *

(0.057)

Manager −0.0001
(0.864)

0.0005
(0.544)

0.0004
(0.606)

0.0001
(0.848)

−0.0000
(0.966)

0.0005
(0.601)

−0.0000
(0.99)

−0.0005
(0.62)

−0.0001
(0.447)

−0.0001
(0.637)

−0.0001
(0.506)

−0.0001
(0.478)

Board 0.0001
(0.875)

−0.0007
(0.488)

−0.0004
(0.655)

−0.0000
(0.971)

−0.0003
(0.763)

−0.0006
(0.631)

−0.0002
(0.822)

0.0004
(0.709)

0.0000
(0.861)

0.0000
(0.771)

−0.0000
(0.794)

−0.0000
(0.953)

Achair 0.0003
(0.854)

0.0008
(0.633)

0.0015
(0.375)

0.0016
(0.343)

−0.0008
(0.679)

0.0011
(0.615)

0.0015
(0.464)

0.0017
(0.391)

0.0002
(0.631)

0.0001
(0.753)

0.0003
(0.424)

0.0002
(0.540)

Aceo −0.0022
(0.142)

−0.0019
(0.212)

−0.0022
(0.158)

−0.0023
(0.121)

−0.0026
(0.139)

−0.0024
(0.223)

−0.0027
(0.161)

−0.0022
(0.214)

−0.0001
(0.758)

−0.0000
(0.889)

−0.0000
(0.844)

−0.0000
(0.807)

Size −0.0013
(0.000)

−0.0013
(0.000)

−0.0014
(0.000)

−0.0014
(0.000)

−0.0017
(0.000)

−0.0017
(0.000)

−0.0017
(0.000)

−0.0017
(0.000)

−0.0003
(0.000)

−0.0003
(0.000)

−0.0003
(0.000)

−0.0003
(0.000)

Duality −0.0000
(0.989)

−0.0002
(0.737)

−0.0004
(0.519)

−0.0002
(0.759)

−0.0004
(0.601)

−0.0001
(0.889)

−0.0001
(0.849)

−0.0000
(0.969)

−0.0000
(0.834)

0.0000
(0.942)

−0.0000
(0.816)

−0.0000
(0.963)

Cash 0.0007
(0.759)

0.0002
(0.921)

0.0014
(0.559)

0.0004
(0.848)

0.0020
(0.482)

0.0025
(0.43)

0.0042
(0.185)

0.0029
(0.326)

0.0010
(0.085)

0.0009
(0.147)

0.0007
(0.225)

0.0008
(0.158)

Bea 0.0036
(0.045)

0.0033
(0.075)

0.0028
(0.132)

0.0035
(0.055)

0.0049
(0.02)

0.0040
(0.09)

0.0038
(0.096)

0.0047
(0.033)

0.0007
(0.085)

0.0009
(0.059)

0.0006
(0.124)

0.0010
(0.027)

Tang 0.0016
(0.348)

0.0016
(0.351)

0.0009
(0.581)

0.0005
(0.755)

0.0022
(0.252)

0.0020
(0.367)

0.0022
(0.307)

0.0022
(0.275)

0.0004
(0.297)

0.0005
(0.257)

0.0004
(0.303)

0.0005
(0.229)
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Table 7. Cont.

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

Individual Risk (IR) Systemic Risk (SR) Contribution Risk (CSR)

Lev 0.0010
(0.603)

0.0010
(0.631)

0.0018
(0.368)

0.0029
(0.150)

0.0009
(0.682)

0.0019
(0.475)

0.0020
(0.433)

0.0030
(0.222)

0.0000
(0.907)

−0.0002
(0.582)

−0.0000
(0.932)

−0.0000
(0.933)

MB −0.0001
(0.005)

−0.0001
(0.006)

−0.0001
(0.002)

−0.0000
(0.013)

−0.0001
(0.006)

−0.0001
(0.011)

−0.0001
(0.006)

−0.0001
(0.009)

−0.0000
(0.036)

−0.0000
(0.012)

−0.0000
(0.014)

−0.0000
(0.042)

Own 0.0022
(0.141)

0.0025
(0.106)

0.0025
(0.106)

0.0024
(0.114)

0.0008
(0.618)

0.0018
(0.364)

0.0015
(0.44)

0.0012
(0.514)

−0.0002
(0.544)

−0.0001
(0.749)

−0.0001
(0.652)

−0.0002
(0.562)

Cons 0.0562
(0.000)

0.0541
(0.000)

0.0534
(0.000)

0.0524
(0.000)

0.0757
(0.000)

0.0675
(0.000)

0.0654
(0.000)

0.0629
(0.000)

0.0120
(0.000)

0.0117
(0.000)

0.0109
(0.000)

0.0112
(0.000)

Obs 1197 1197 1197 1197 1197 1197 1197 1197 1197 1197 1197 1197

p-R2 0.0567 0.0577 0.0531 0.056 0.053 0.0542 0.0499 0.0523 0.0452 0.0443 0.0427 0.0455

This table presents ordinary least squares (OLS) quantile regressions with bootstrapped standard errors. Q75 at the 75th percentile and Q25 at the 25th percentile. All regressions include
dummies for a year. * p < 0.1; ** p < 0.05; *** p < 0.01. p-R2 denotes pseudo R-squared.
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5. Discussion and Implications

The occurrence of the financial crisis has made risk management become the important element
in business [24]. It is clearly mentioned that good corporate governance alleviates the downside
risk of firms and even financial market [4,6]. By considering women in alternative managerial levels
incorporate risk-taking, this study aims to consolidate and extend the results of [1]. We consider
compositing of three risk attributes (i.e., individual risk, systemic risk, and contribution risk) which are
measured by parametric-based value at risk (VaR) and expected shortfall.

To answer the research question on the role of corporate governance in risk management, especially
in Vietnam as a frontier market, our main argument is that women could reduce the agency problem
in firm management, which enhances their impact on executive decision-making even in reducing
downside risk [12,56]. Similarly, ref. [84] showed that female managers improve effective collaboration
among all board members that lead to an increase in accounting return [85]. In such a context of gender
diversity and downside risk, our empirical results indicate that the risk attributes reduction is mainly
driven by female non-senior managers who provide more specific expertise with their conservative
characteristics for board’s decisions as they are appointed [65]. Besides, we provide the evidence for
the female CEO and chairman to increase the IR and SR It explains that the female top executives do the
business orientation in manufacturing firms with fewer risk strategies. Therefore, their experience and
education will influence the board in identifying effective risk-considering actions [86]. In addition,
we also found that women are limited their involvement to a firm’s strategy if they are appointed
as non-executive directors [32]. Otherwise, the female executive director has a negative impact on
firm risk (IR). In this process, the stand IR is important because the risk is the main component to
achieve a successful investment strategy that defines the firm’s industrial competitiveness [14]. On the
other hand, the SR and CSR were marked as the critical factors that lead to the financial crisis [5].
The relationship between gender diversity and downside risk is also determined whether firms are
high or low risk-takers. We find that women have more impact on reducing excessive risk-taking at
both senior and non-senior management in low-risk firms, but it does not support the case of female
CEO. This is probably due to the fact that they are less prone to engage in activities as CEO with
uncertain economic results or against the desires of the firm.

Consequently, our study successfully links gender diversity with the firm’s risk management,
especially downside risk. We apply the comprehensive proxy measure of gender diversity that
involves female managers and executives. Our results demonstrate that a high proportion of women
in alternative firm managerial levels lowers risk attributes, which are proxies for downside risk.
In a context such as developing Asian countries, the proportion of women is slightly lower firm
management level, our study is very important, once it shows the vital role of women in reducing
the firm’s downside risk [3]. Therefore, the policymakers, specifically in countries that are similar to
Vietnam, should control the proportion of women in firm managerial levels to ensure gender equality
and systematic risks. However, this study does not mention the quotas to achieve gender equality
in the management structure. On the other hand, the appearance of women may not relevant to a
firm’s value-enhancing strategy [81]. In such a case, women tend to take less risk strategy rather than
maximize managerial incentives from increase firm risk. Therefore, high-risk firms may consider
increasing the number of women in management to lower the risk.

From this study, we provide the most important findings on the role of gender diversity, not only
onboard but also on firm management in reducing downside risk. As with most research, we mention
several limitations for future studies. First, we restrict the data from only Vietnamese listed companies
which represent for frontier markets. Future studies may include different industrial sectors or
countries. Second, we restrict women only on executive and management levels. Future work may
consider clarifying their role in alternative positions (e.g., institutional ownership).
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