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Abstract
We find that investors responded positively to a mandated gender quota in Korea,
which requires large public firms to include at least one female director on their boards.
Investor responses were more positive for firms with high risk, weak corporate governance,
and poor social performance, suggesting that female management styles contribute at
least in part to increases in value. Moreover, investors reacted more positively to firms
whose directors have stronger social ties. Our results suggest that a mandated gender
quota improves firm value when there is little gender diversity and that such improvement
depends on firm and board characteristics.
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1.

Introduction
Pressure on corporations to include women on boards of directors has been increasing glob-

ally. Since 2003, when Norway mandated a 40% gender quota for female directors in all listed
firms, many European countries have adopted similar gender quotas. In 2018, California became the first state in the U.S. to mandate a gender quota.1 Among East Asian nations, Japan
took the lead in 2015. Despite this increasing pressure, only 16% of public firms in Korea had
any female board members until 2019. In addition, according to Credit Suisse Gender 3000, in
2019 female directors occupied 3.1% of all board seats in Korea, the lowest level among the 40
nations considered. Korea has finally adopted a mandatory board gender quota, which becomes
effective as of August 2022. According to the quota, public firms with assets over 2 trillion Korean won (equivalent to around $2 billion USD) should hire at least one female director on their
boards. In this paper, we investigate investor responses to the mandated board gender quota
in Korea and interaction between such responses and firm- and board-level characteristics.
A number of studies have examined stock market reactions to gender quotas on boards in
Norway (Ahern and Dittmar, 2012; Matsa and Miller, 2013; Eckbo, Nygaard, and Thorburn,
2021) and California (Greene, Intintoli, and Kahle, 2020; Hwang, Shivdasani, and Simintzi,
2020; von Meyerinck, Niessen-Ruenzi, Schmid, and Solomon, 2021) as well as other places.
These studies generally find a negative effect of such quotas on firm value.2 The factors that have
been suggested as explanations for these negative effects include a higher-than-optimal quota
level (Ahern and Dittmar, 2012), less workforce reduction (Matsa and Miller, 2013), frictions
in the director labor market (Hwang, Shivdasani, and Simintzi, 2020; Greene, Intintoli, and
Kahle, 2020), and shareholder disapproval of government attempts to legislate non-economic
value (von Meyerinck, Niessen-Ruenzi, Schmid, and Solomon, 2021). Even in the context of a
growing body of related studies, however, the mandated board gender quota in Korea merits
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When the quota was announced, 70% of U.S. firms included at least one female director.
Exceptions include Sarkar and Selarka (2021) and Eckbo, Nygaard, and Thorburn (2021). The former shows
that Tobin’s Q and ROA increased following enactment of a gender quota in India. The latter finds that the
valuation effect of Norway’s gender quota was statistically insignificant.
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investigation in its own right, for several reasons.
First, Korea requires only one female member per board.3 Given that a median board size
is six members in affected firms, this quota imposes an approximately 16.7% quota of female
directors, which is a significantly lower level than those required by mandated quotas in Norway
and other European nations. This level is even slightly lower than the pre-quota level for large
U.S. firms.4 As such, the mandated level of gender quotas is significantly lower in Korea.
Second, cultural differences may cause differential responses to gender quotas. Despite substantial progress in women’s empowerment in recent years, business leadership remains largely
male-dominated, and female executives and board members are severely under-represented in
Korea. Without relevant regulations, the situation is likely to remain largely unchanged for
a long time, and thus the market may react positively to a mandated gender quota in such
a male-dominated culture. Third, friction in the female director labor market may not be as
severe in Korea as elsewhere because only a fraction of firms have been affected by the quota:
About 200 female directors need to be newly hired across the entire universe of Korean firms
because of the quota, while approximately 1,000 additional female directors need to be added
to meet the quota in California, according to Greene, Intintoli, and Kahle (2020). Another possibility is that Korean boards are little more than window dressing, in which case the quota will
not have a significant impact on firm value. As such, studying the mandated gender quota in
Korea while complementing prior studies will help us better understand the effects of mandated
gender diversity on firm value.
To estimate the impact of the quota on firm value, we conduct an event study that analyzes
investor responses to firms that are affected by the quota, that is, public firms that hold
more than 2 trillion Korean won in assets and have zero female directors (hereafter, affected
firms). We find through difference-in-differences analyses that the stock prices of affected firms
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16.9% of director positions in firms included in the Russell 3000 index.
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responded positively around the passage of the quota by the National Policy Committee.5 The
estimate indicates that affected firms increased in value by approximately 1.4%, suggesting
that increasing gender diversity increases shareholder wealth in firms that exhibit virtually no
gender diversity.
To understand whether an increase in gender diversity is the mechanism through which the
quota increases firm value, we investigate circumstances under which, based on prior studies’
findings, deploying a female management style is expected to be beneficial. Several studies
document that female management styles differ from those of males. Female managers are
likely to take less risk (Adhikari, 2018; Faccio, Marchica, and Mura, 2016), serve more effectively
as monitors (Adams and Ferreira, 2009; Post and Byron, 2015), and invest more robustly in
social capital (Borghesi, Houston, and Naranjo, 2014). Therefore, we examine the stock price
responses of affected firms in the presence of varying levels of risk-taking, corporate governance
and monitoring, and environmental and social performance.
Our results suggest that the positive stock-price responses we observe are at least partly
attributable to expectations for female management styles on boards. In particular, firms that
take higher levels of risk, for instance by maintaining high leverage ratios, low cash holdings
or high credit risk, earn higher announcement returns. For example, we find a statistically
significant 1.6% stock market reaction among affected firms with below-median cash holdings,
while firms with above-median cash holdings do not exhibit significant stock market reactions.
Similarly, firms with above-median industry leverage ratios (credit risk) experience increases in
value of 2.0% (2.7%), while firms with below-median industry leverage ratios (credit risk) do not
experience significant changes in value. In addition, announcement returns are more positive
in firms with poor governance structures and severe information asymmetry, a finding that is
consistent with Adam and Ferreira’s (2009) finding that gender diversity has beneficial effects
in firms with weak shareholder rights, where additional monitoring could enhance firm value.
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We consider three event dates and find that stock prices responded significantly only on the passage of the
quota by the National Policy Committee. Therefore, we use this event as the main event. Details are described
in Section 2.
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In particular, we find a 3.5% (4.5%) increase in shareholder wealth associated with firms with
below-median governance score (analyst coverage), whereas there are no significant changes in
value in firms with above-median governance score (analyst coverage). Furthermore, affected
firms with poorer social performance experience 4.4% larger increases in value than affected
firms with higher social performance. Environmental performance is not, however, associated
with stock-price reactions.
We next examine whether and how the value implications of the gender quota interact with
other board characteristics. We find that the positive effect of the gender quota is larger for
firms in which board members share strong social ties. For example, stock prices increase by
2.5% when a larger number of directors attended a CEO’s alma mater or when a larger fraction
of directors shares social networks through top elite schools. On the other hand, neither age
diversity nor tenure diversity on a board plays an important role.
This study contributes to the literature on gender quotas for boards. As mentioned above,
studies that employ mandatory gender quotas as a natural experiment to address the endogeneity of board member choices generally find negative effects of board gender diversity. We
also employ a mandatory gender quota but in cultural and institutional settings that are distinct from those used in prior studies. Our results suggest that gender diversity adds value
when there is no gender diversity in the first place and the mandated level of gender diversity
is modest. As such, we show that the value implications of board gender quotas depend on
cultural and institutional environments.
Our study is related to the literature on board gender diversity and firm value, which
reports inconclusive results (Abdullah, Ismail, and Nachum, 2016; Mahadeo, Soobaroyen, and
Hanuman, 2012). Some studies show that the presence of female directors has a positive effect
on firm value and performance (Terjesen, Couto, and Francisco, 2016; Conyon and He, 2017;
Post and Byron, 2015). Kim and Starks (2016) show that female directors contribute additional
expertise to corporate boards, which results in enhanced board advisory effectiveness. Bernile,
Bhagwat, and Yonker (2018) show that greater board diversity, including gender diversity, leads
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to lower levels of risk and better performance. On the other hand, Carter, D’Souza, Simkins,
and Simpson (2010), and Marinova, Plantenga, and Remery (2016) find that gender diversity
has no effect on the firm value. Adam and Ferreira (2009) suggest that gender diversity on
boards reduces firm value for well-governed firms in which additional monitoring is counterproductive. We contribute to this literature by suggesting that the effects of gender diversity
on firm value depends on firm-level and board characteristics. In particular, we document that
firms that can benefit from the influence of female management styles and weakening their “old
boys” network exhibit value increases.
Our paper also relates to studies that investigate female management styles. Prior studies
find that female executives pursue less risky and less overconfident corporate policies than their
male counterparts. For example, Faccio, Marchica, and Mura (2016) show that firms run by
female CEOs have lower leverage and less volatile earnings, and are more likely to survive than
otherwise similar firms run by male CEOs. Adhikari (2018) finds that firms led by female
top executives hold more cash, due in part to precautionary motives. Adhikari, Agrawal, and
Malm (2019) show that firms where women executives have more power avoid lawsuits partly
by avoiding risky but value-increasing firm-level policies. Huang and Kisgen (2013) provide
evidence that men generally exhibit more overconfidence when making corporate financial and
investment decisions than women do. Gupta, Mortal, Chakrabarty, and Guo (2020) show that
firms with female chief financial officers (CFOs) are less likely to engage in financial misreporting
than otherwise-similar firms with male CFOs. Adams and Funk (2012) find, on the other hand,
that women directors in Swedish firms are more risk-loving than male directors. They suggest
that women in the general population embrace significantly different values from women who
obtained their director positions in the competitive market for directors.6 Regarding policies
related to environmental, social, and governance (ESG) performance, Borghesi, Houston, and
Naranjo (2014) report that U.S. firms with women as corporate leaders or board members
6
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enactment of the quotas. In addition, Shin, Chang, Jeon, and Kim (2020) analyze Korean data and provide
evidence that female directors’ risk-aversion, conservatism, and prudence improve investment efficiency.
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achieve significantly higher ESG performance. Beutel and Marini (1995) find that females
are more likely than males to express concern and responsibility for the well-being of others.
Our results show that having a female board member increases the value of a firm that can
potentially benefit from the female management style documented in prior studies.
The remainder of the paper proceeds as follows. In Section 2 we provide background facts
about Korea’s board mandate. In Section 3 we develop our hypotheses. In Section 4 we describe
the data and the variables we use in this paper. We present our empirical results in Section 5.
We conclude in Section 6.

2.

Background on Korea’s board mandate
The Korean government introduced a mandatory gender quota that becomes effective as of

5th August 2022 for firms with assets over 2 trillion Korean Won. Specifically, it is stipulated
that no board should be comprised of one gender. Given that male directors have historically
accounted for the majority of board members in Korean firms, the law practically forces firms
to hire at least one female director. Even though there are no penalties for not abiding by
this mandatory gender quota, the government is expected to manage and oversee whether firms
satisfy the quota. In addition, female organizations in Korea declare that they will monitor
whether the firms that are subject to the quota hire female directors. As such, Korean firms are
feeling social pressure to include female directors on their boards. The passage of the gender
quota involved four major legislative processes.

- October 1, 2018: The gender quota bill was first proposed by the Democratic Party of
Korea. The bill originally obligated firms holding more than 2 trillion Korean Won in assets to
ensure that at least one-third of their directors are female.

- November 25, 2019: More than a year later the bill was finally submitted and passed
by the National Policy Committee. The required level of female director representation was,
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however, reduced in the bill. Given that there is a limited labor pool of female candidates in
Korea, the National Policy Committee changed the bill to stipulate that firms that hold more
than 2 trillion Korean Won in assets “should” hire at least “one” female director for their boards.

- November 27, 2019: Protests by conservative parties and industry interests caused the
Legislation and Judiciary Committee to truncate the mandatory clause of the gender quota; the
rule was now that firms holding more than 2 trillion Korean Won in assets should “attempt”
to hire at least one female director for their boards.

- January 9, 2020: The bill was finally passed during the Assembly Plenary Session. The
bill passed in the same form as the bill that was passed by the National Policy Committee in
2019. That is, firms holding more than 2 trillion Korean Won in assets “should” hire at least
“one” female director by 5th August 2022.

If investors expect the increased gender diversity that results from the quota to affect firm
value, the stock prices of affected firms are likely to respond around at least one of the four
abovementioned dates. It is possible, however, that the market expected the mandatory gender
quota in advance and therefore its value implications were reflected in stock prices outside of
the four dates, in which case there would be no particular stock-price responses on the event
dates.

3.

Hypothesis development

3.1. Gender quotas and firm value
Prior studies on mandated gender quotas on boards generally find negative stock-price reactions. Ahern and Dittmar (2012) suggest that the mandated level of female representation under
Norway’s 2006 quota is higher than optimal. Eckbo, Nygaard, and Thorburn (2021), on the
other hand, show that the valuation effect of Norway’s 2006 quota is statistically insignificant.
7

Matsa and Miller (2013) analyze the same event and find that affected firms undertake fewer
workforce reductions than unaffected firms, increasing relative labor costs and employment
levels and reducing short-term profits. Hwang, Shivdasani, and Simintzi (2020) and Greene,
Intintoli, and Kahle (2020) analyze the mandated gender quota in California and provide evidence that frictions in the director labor market have reduced firm value. Analyzing the same
event, von Meyerinck, Niessen-Ruenzi, Schmid, and Solomon (2021) suggest that the loss of
value is attributable to shareholder disapproval of the government’s attempt to legislate noneconomic value rather than the labor-market frictions. The Korean stock market may respond
negatively to the quota if investors disapprove of the Korean government’s interruptions, the
gender quota causes labor-market frictions, or the mandated female ratio is higher than the
optimal level. As such, the gender quota on boards may have negative effects on the value of
Korean firms.
H1a: The mandated gender quota on boards has negative effects on firm value.

Korea’s institutional and cultural backgrounds differ significantly from those found in Western countries. First, the Korean government requires only one female member per board. Considering the median board size, the quota corresponds to an approximately 16.7% share for
females, a level that is significantly lower than those mandated in European countries and California. For example, California requires a minimum of two or three female directors, depending
on board size, which could result in 25% to 50% shares of females on boards. Like Norway,
Spain also requires 40% of board seats to be allocated to female directors and Sweden requires
25% of board seats to be occupied by female directors.
In addition, labor-market frictions that arise from the quota may not be as severe in Korea
because only about 200 female directors needed to be newly hired in the entire universe of public
Korean firms. Furthermore, despite substantial progress in female empowerment in recent years,
business leadership remains largely male-dominated in Korea, and female executives and board
members are severely under-represented. Without relevant regulations, the status quo is likely
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to remain in place for a long time in Korean culture. In such a male-dominated culture, investors
may react positively to a mandated gender quota even if there is general reluctance to obey
government regulations.
H1b: The mandated gender quota for boards has positive effects on firm value.

Despite a recent rise in responsibility and legal liability on the part of directors, it is still
possible that boards in Korea play only a trivial role in monitoring. If this is the case, the
gender quota will not have a significant impact on firm value. In addition, Knippen, Shen, and
Zhu (2019) find, with a sample of S&P 1,500 firms, that external pressure to increase gender
diversity on boards increases the number of female directors, but firms are more likely to add
female directors by adding board seats rather than by substituting for male directors. They
also show that newly hired female directors are less likely to serve on major board committees
than those added through substitution for male directors. If similar phenomena are expected
in Korea, adding females to boards may not significantly affect firm value.
H1c: The mandated gender quota on boards has no effect on firm value.

3.2. Female management style
Investors may welcome the gender quota for firms that could benefit from including female
management styles on their boards. We consider three types of firms that are likely to benefit
from a female management style: high-risk firms, firms that suffer from poor governance and
monitoring, and firms that perform poorly regarding social and environmental standards.

3.2.1. Risk
Several studies document that female managers are less prone to take on risk than male
managers (Faccio, Marchica, and Mura, 2016; Martin, Nishikawa and Williams, 2009; Hurley
and Choudhary, 2020; Palvia, Vahamaa, and Vahamaa, 2015). In addition, previous studies
document overconfidence in male executives. For example, Huang and Kisgen (2013) provide
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evidence that male executives exhibit more overconfidence in corporate financial and investment
decisions than female executives. Chen, Leung, Song, and Goergen (2019) find that male CEOs
in firms with female directors in their boardrooms are less likely to hold deep-in-the-money
options and argue that female directors mitigate the effects of CEO overconfidence. They also
show that female board representation matters in industries where male CEO overconfidence is
more prevalent. Some studies document that men take on more risk and are more overconfident
than women on an individual level. Barber and Odean (2001), for example, analyze common
stock investments and find that men execute 45 percent more trades than women, which is
consistent with findings in the psychology literature that men are more overconfident than
women. As such, if a firm is prone to taking on excessive risk, having a female director may
attenuate such tendencies, which likely increases its value.
H2: Among affected firms, firms with higher levels of risk earn higher announcement returns than firms with lower levels of risk.

3.2.2. Governance and monitoring
Several studies show that having female board members improves monitoring. Adams and
Ferreira (2009) show that women directors benefit board performance through more conscientious monitoring of management behavior. Post and Byron (2015) also find that female board
representation is positively related to boards’ monitoring. Adams and Funk (2012) show that
women could be less security-oriented and less traditional than men, suggesting they can monitor more objectively and be less susceptible to management pressure. Rhode and Packel (2014)
find that woman directors are bold enough to ask management tough questions and are more
likely to raise questions that represent the interests of multiple stakeholders. Therefore, firms
with weak governance structures and poor monitoring may benefit from adding female directors
to their boards.
H3: Among affected firms, firms with weak corporate governance and monitoring earn
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higher announcement returns than firms with strong governance and monitoring.

3.2.3. Social and environmental performance
Prior studies find that female managers exhibit more others-caring personalities. Borghesi,
Houston, and Naranjo (2014) report that U.S. firms that operate with women as corporate
leaders or board members earn significantly higher ESG scores. McGuinness, Vieito, and Wang
(2017) show that the promotion of CSR in China is correlated with increases in the number
of female board members and that greater gender balance on top management teams supports
stronger CSR performance. Harjoto, Laksmana, and Lee (2015) find that board diversity,
including gender diversity, is positively associated with CSR performance. Based on these
findings, it is expected that firms that hire a female director may increase their investments in
social and environmental capital. To the extent that investors value firms that achieve superior
social (environmental) performance highly, investors will respond more positively to affected
firms with poor pre-quota social (environmental) performance on the news of the gender quota.
H4: Among affected firms, firms with poor social (environmental) performance earn higher
announcement returns than firms with strong social (environmental) performance.

3.3. Board characteristics
3.3.1. Social ties
Prior studies find that social ties between a CEO and a firm’s board members reduce the
firm’s value. For example, Fracassi and Tate (2012) show that CEO–director ties reduce firm
value and that firms with more extensive CEO–director ties are more likely to make valuedestroying acquisitions. Fan, Boateng, King, and MacRae (2019) also show that board–CEO
friendship ties have negative effects on a firm’s value. Both papers use educational backgrounds
as a proxy for social ties. Kim and Kim (2008, written in Korean) analyze Korean firms and

11

find similar results regarding CEO–director ties. Kim and Shin (2016, written in Korean) also
study Korean firms and show that social ties between directors reduce firm value.
Board effectiveness and thus firm value should be expected to increase if imposing the
gender quota improves otherwise inefficient boards that suffer from the effects of existing male
directors’ “old boys” networks. If a board cannot monitor management effectively when social
ties between directors are tight, the value of these firms will increase to the extent that adding
a female director weakens the effects of those social ties. As such, we hypothesize that affected
firms whose board members have formed stronger pre-quota social ties are expected to earn
higher announcement returns than affected firms whose board members form weaker social ties.
H5: Among affected firms, firms with stronger social ties between board members exhibit
higher announcement returns than firms with weaker social ties between board members.

3.3.2. Board diversity
As mentioned in the introduction, a number of prior studies find that board diversity,
including gender diversity, increases firm value. Gender diversity may, however, interact with
board diversity along non-gender dimensions, such as age and tenure, in affecting a firm’s value.
If so, the value implications of gender diversity may vary depending on the extent of non-gender
diversity on a board. For example, gender and non-gender diversity may function as substitutes
for one another. In this scenario, increasing gender diversity will increase value in firms that lack
board diversity along non-gender dimensions, while firms that feature high levels of diversity
along non-gender dimensions do not benefit much from increased gender diversity.
H6a: Among affected firms, firms that lack board diversity along non-gender dimensions
earn higher announcement returns than firms that feature high board diversity along non-gender
dimensions.

Board gender and non-gender diversity may be complements. For example, a newly hired
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female director may find it difficult to contribute her opinions to a homogeneous board or a
homogenous board may exclude the new female director from important discussions. Under
such circumstances, adding a female board member will have little effect on a firm’s value.
On the other hand, a newly hired female director may feel more comfortable expressing her
opinions on a diverse board and such boards may incorporate her ideas to a greater extent. If
so, firms that feature high (low) diversity along the non-gender dimension may exhibit higher
(lower) stock-price responses to the gender quota.
H6b: Among affected firms, firms that feature high board diversity along non-gender dimensions earn higher announcement returns than firms that feature low board diversity along
non-gender dimensions.

4.

Data and summary statistics

4.1. Data and variables
We collect stock market and accounting data from the FnGuide database. The sample consists of firms listed on the Korea Stock Exchange (KSE) and Korea Securities Dealer Automated
Quotation (KOSDAQ) and the sample period runs from 2018 through 2020. We exclude financial firms and restrict the sample to firms with non-missing variables needed for the analyses
and those that are listed continuously in the stock market for the 2016–2020 period. We obtain
demographic data for each board member that includes gender, age, education, and tenure
from the Data Analysis, Retrieval and Transfer System (DART) provided by the Korean Financial Supervisory Service and TS-2000.7 We obtain ESG scores from the Korea Corporate
Governance Service (KCGS) and credit-ratings scores from the KIS-Value database. To obtain
information about analyst coverage, we manually collect 4,575 analyst reports in 2018 from
NAVER Finance (https://finance.naver.com/).
7
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firms for analyses that do not require director characteristics.
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The variable we use to measure investor reaction to the gender quota is cumulative daily
abnormal returns (CAR) over a four-day window that begins one day before an event date.
We consider three event dates. The first event date is Monday, October 1, 2018, the day the
gender quota legislation was drafted (hereafter, Event 1). The second event date is Monday,
November 25, 2019, the day the revised gender quota legislation was passed by the National
Policy Committee (hereafter, Event 1). November 27, the day on which the Legislation and
Judiciary Committee truncated the mandatory clause, is separated by only two days from
Event 2 and thus included in the window for Event 2. Because the quota does not involve
monetary or legal penalties, whether the language includes “should” or “should attempt to”
make little difference to firms in monetary or legal respect. In addition, reputational concerns
and social pressure will be similar in both cases. As such, we do not analyze stock returns around
November 27 separately. The final event date included in our analysis is Thursday, January 9,
2020, when the gender quota was passed in the Assembly Plenary Session (hereafter, Event 3).
CAREvent1 , CAREvent2 , and CAREvent3 are cumulative abnormal daily returns around Event
1, Event 2, and Event 3, respectively.
Over2T is an indicator variable that equals one if a firm’s total assets are greater than or
equal to 2 trillion Korean Won at least once over the prior three years. NoFemale is an indicator
variable that equals one if a firm has no female director on the event date. Control variables are
defined as follows. Firm size (Size) is the natural logarithm of total assets. Investment (Investment) is capital expenditures scaled by total assets. Return volatility (RETvol ) is the standard
deviation of stock returns over the previous 52 weeks. Female labor ratio (F emaleLabor) is the
number of female workers scaled by the number of total workers in a firm. Cash-flow volatility
(CFvol ) is the standard deviation of the ratio of cash flows to total assets over the previous ten
years. At least three years of observations are required to define CFvol. If missing, we use the
industry median cash-flow volatility. Board size (BoardSize) is the total number of registered
directors on boards. Leverage (Leverage) is total debt divided by total assets. Tobin’s Q (Q) is
the sum of the market value of equity and total liabilities scaled by total assets. ROA (ROA)
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is return on assets, which is calculated by dividing a firm’s net income by its total assets. Cash
Holding (Cash) is cash and cash equivalents scaled by total assets.
Regarding board characteristics, we compute the elite school ratio as the ratio of board directors who graduated from top three universities in Korea to total number of directors in a firm.
To measure age diversity, we compute the coefficient of variation (standard deviation/mean) of
board members’ ages on board. Tenure diversity is measured as the coefficient of variation of
board members’ tenures on a board.

4.2. Summary statistics
Panel A of Table I reports 2019 summary statistics for sample firms.8 The average market
value of firms in the full sample is 818 billion Korean Won. The average leverage ratio is 0.436,
a level that is higher than that in U.S. firms. An average firm holds 11% of its assets in cash.
The average ROA is -0.014 but the median is 0.016 and the standard deviation is quite large.
The average female worker ratio is 0.234. The average board size for the full sample is 4.44 and
the average number of female directors is 0.19, indicating that there are few female directors in
Korea.
In Panel B, we provide summary statistics for firms that include or lack female directors
on boards, with statistics for firms with assets of more than 2 trillion Korean Won (hereafter,
Over2T) and of less than 2 trillion Korean Won (hereafter, Below2T) reported separately. Size
is significantly larger for firms with female directors in the Over2T group. However, firms with
no female directors are larger in the Below2T group. Firms with no female directors have lower
Leverage in the Over2T group but higher Leverage in the Below2T group. The differences
are, however, statistically insignificant. In both groups, firms with female directors exhibit
higher cash. The difference is, again, statistically insignificant. Q is significantly larger for
firms with female directors in both groups. Social and governance performance is superior for
firms with female directors in the Over2T group, while there is no significant difference in the
8

Because most of our analyses use 2019 observations and some variables are collected only for 2019, we report
summary statistics for 2019.
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Below2T group. Analyst coverage and FemaleLabor are higher for firms with female directors
for both groups, although the differences are not always statistically significant. BoardSize is
significantly larger for firms with female directors for both groups.

Table I About Here
5.

Empirical results
In this section, we provide the results of the tests of the abovementioned hypotheses.

5.1. Stock price responses for affected firms
To test H1, we consider three event dates (Event 1, Event 2, and Event 3), as described
above. We run difference-in-differences analyses of announcement returns for each event. One
difference is based on whether a firm had any female board members prior to the announcement
of the quota. If a firm already had at least one female member sitting on its board, the quota
does not affect the firm. The other difference is based on a firm’s size, that is, whether a firm’s
total assets are greater than or equal to 2 trillion Korean won. If a firm’s total assets fall
below 2 trillion Korean Won, the firm is not subject to the gender quota, at least in the short
term. Conducting difference-in-differences analyses addresses the concern that some omitted
variables that affect whether a firm hires a female board member are also correlated with stock
returns around the event dates. For example, the passage of the quota caused investors to
realize that having female board members is desirable, and thus firms that already have female
board members may experience increases in value. To the extent that investors respond to firms
with female board members similarly across firms of varying sizes, the difference-in-differences
approach mitigates this concern regarding omitted variables. The regression specification is
shown below:

CAREvent = β0 + β1 Over2T + β2 N oF emale + β3 Over2T × N oF emale + Xi + Ind FE (1)
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Investor responses to the mandated gender quota will be reflected in the coefficient on
the variable of interest, Over2T x NoFemale. Xi indicates control variables that are lagged
firm-level characteristics, Leverage, Q, Size, ROA, CF vol, Cash, F emaleLabor, RET vol, and
BoardSize. Ind FE indicates industry-fixed effects.9 We cluster standard errors at the industry
level.
Table II presents the results of the difference-in-differences analyses of announcement returns. Columns (1) and (2) report the results of the analysis of Event 1. In both columns,
the coefficient on Over2T x NoFemale is negative and statistically insignificant. This result
suggests that the market did not respond to the draft legislation of the gender quota. This
result could be attributable to investors’ expecting the quota to be value-irrelevant or investors’
not expecting the quota to go into effect in the near future. It is also possible that the draft
legislation for the gender quota was fully expected.
Columns (3) and (4) report the results of the announcement return analyses of Event 2.
In both columns the coefficient on NoFemale is statistically and economically insignificant,
suggesting that for firms with assets below 2 Trillion Korean Won, whether a female member
sits on a board did not matter. On the other hand, the coefficient on the interaction term
Over2T x NoFemale is positive and statistically significant. The coefficient estimates in column
(4) suggest that, among firms with more than 2 trillion Korean Won in total assets, those that
did not have female directors experienced a value increase of 1.4% following the passage of the
gender quota by the National Policy Committee. This significant stock-price movement suggests
that the market did not fully expect the National Policy Committee to pass the quota legislation.
The positive stock-price response indicates that the market welcomed the mandatory gender
quota on boards, implying that increasing gender diversity increases shareholder wealth in firms
with almost no gender diversity.
Columns (5) and (6) report the results of the announcement return analyses of Event 3. In
9

We use KSIC code that corresponds to the 2-digit SIC code of U.S. firms.
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both columns, the coefficient on Over2T x NoFemale is statistically insignificant. This result
suggests that the market did not respond to the passage of the quota in the Assembly Plenary
Session. It appears that the market’s expectations for the passage was already reflected in
stock prices. The results shown in this table suggest that investors responded positively to
the mandated gender quota for boards when the quota was passed by the National Policy
Committee.

Table II About Here
5.2. Female management style
In the previous section, we observe that the mandated gender quota increased the value of
affected firms when it was passed by the National Policy Committee (Event 2). In this section,
we investigate whether female management styles contribute to increases in value. In particular,
we test H2-H4, which together suggest that announcement returns on firms in which a female
management style is expected to be beneficial are higher than those on other affected firms.
For the analyses, we run triple-differences regressions, in which the third difference is based on
the level of risk, corporate governance and monitoring, and social and environmental capital
for the tests of H2, H3, and H4, respectively.

5.2.1. Risk
To test H2, we consider three measures of the level of risk: Financial leverage, cash holdings,
and credit risk. Firms with high leverage, low cash holdings, and high credit risk are considered
high-risk firms. We define HighLev as an indicator variable that is assigned the value of one
if a firm’s Leverage is above the industry median value and zero otherwise.10 We also define
LowCash as an indicator variable that is assigned the value of one if a firm’s Cash is below the
median value and zero otherwise. Lastly, HighCR is an indicator variable that equals one if a
10

Leverage ratios are significantly different depending on industries (Frank and Goyal, 2009; Lemmon,
Roberts, and Zender, 2008)
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firm’s credit-risk score is above 4 and zero otherwise.11
The results of the triple-differences regressions are presented in Table III. In columns (1) and
(2), the coefficient on Over2T x NoFemale x HighLev is positive and statistically significant.
The estimated coefficient reported in column (2) suggests that affected firms with high leverage
ratios experienced increases in value of 2.0%, while affected firms with low leverage ratios did
not experience significant changes in value. As such, affected firms that take on greater risk
through their capital structures experienced economically larger value increases.
In columns (3) and (4), the coefficient on Over2T x NoFemale x LowCash is positive and
statistically significant. In addition, the coefficient on Over2T x NoFemale is positive in both
columns, although it is statistically significant only in column (3). The estimated coefficient
shown in column (4) suggests that the value of affected firms with low cash holdings increased by
1.6%, while the value of affected firms with high cash holdings did not change significantly. For
columns (5) and (6), the variable of interest is Over2T x NoFemale x HighCR. The coefficient
of interest is positive and statistically significant, while the coefficient on Over2T x NoFemale
loses statistical significance in both columns. The estimated coefficient shown in column (6)
suggests that the value of affected firms with high credit risk increased by 2.7%, while value of
affected firms with low credit risk did not change significantly. These results suggest that the
value increases occur mostly for affected firms with high credit risk. The results shown in this
table suggest overall that firms with higher levels of risk benefit to a greater extent from the
gender quota, which supports H2.

Table III About Here
11
The KIS-Value database classifies Korean firms’ credit risks using scores that range from 1 to 10. A score of
1 indicates the highest credit quality/lowest credit-risk level. According to the KIS-Value database, firms that
earn credit-risk scores of between 1 and 4 are classified as high-level credit-quality firms.
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5.2.2. Governance and monitoring
We next examine H3, which posits that affected firms that suffer from poor corporate governance earn higher announcement returns than firms that feature good corporate governance
and monitoring. As a proxy for corporate governance, we first employ the G (governance) scores
provided by KCGS. In particular, we define LowG as an indicator variable that is assigned the
value of one if its G score is lower than the median value and zero otherwise. Additionally,
we use analyst coverage of a firm. As analysts play a monitoring role, a firm with low analyst coverage suffers more extensively from monitoring problems than a firm with high analyst
coverage. In particular, we define an indicator variable, LowAC, which equals one if a firm’s
analyst coverage is below the median value and zero otherwise. For the analysis, we use a
limited sample of firms that are covered by NAVER’s analyst coverage dataset.
Table IV reports the results of the triple-differences regressions, for which the third difference
is based on levels of governance or monitoring. In columns (1) and (2), the coefficient on Over2T
x NoFemale x LowG is positive and statistically significant, while the coefficient on Over2T
x NoFemale is statistically insignificant, suggesting that affected firms’ stock prices responded
positively mostly for those with poor corporate governance. The estimated coefficients shown
in column (2) suggest that affected firms with poor governance experienced increases in value
of 3.5%. As such, the effect of having a female director appears to be concentrated among firms
with poor corporate governance that need stronger monitoring.
In columns (3) and (4) the coefficient on Over2T x NoFemale x LowAC is positive and
statistically significant, while the coefficient on Over2T x NoFemale is insignificant. The estimated coefficients shown in column (4) suggest that affected firms with low analyst coverage
experienced increases in value of 4.5%, while affected firms with wide analyst coverage did not
experience significant changes in value. As such, firms that are likely to suffer from more severe
governance and monitoring problems earn higher announcement returns, supporting H3.

Table IV About Here
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5.2.3. Social and environmental performance
We examine H4, which posits that firms that perform poorly along social and environmental
dimensions earn more positive stock-price responses. For the analyses, we use S (social) scores
and E (environmental) scores published by KCGS. In particular, we define LowS as an indicator
variable that is assigned the value of one if a firm’s S score is below the median value and zero
otherwise. Similarly, we define LowE as an indicator variable that is assigned the value of one
if a firm’s E score is below the median value and zero otherwise.
Table V presents the results of the triple-differences regressions, in which the third difference
is based on a firm’s S score or E score. In columns (1) and (2) the coefficient on Over2T x
NoFemale x LowS is positive and statistically significant, while the coefficient on Over2T x
NoFemale is statistically insignificant, suggesting that affected firms’ stock prices responded
positively mostly for those with poor social performance. The estimated coefficients shown
in column (2) suggest that affected firms with poor social performance experienced increases
in value of 4.4%. This result supports the hypothesis that affected firms with poor social
performance earn higher announcement returns than firms with strong social performance.
Columns (3) and (4) report the results of our analyses of E scores. The coefficient on Over2T
x NoFemale x LowE is statistically insignificant, suggesting that stock price responses to affected firms do not vary with environmental performance. On the other hand, the coefficient
on Over2T x NoFemale is positive and statistically significant in both columns. This result
suggests that the value of affected firms increased but the level of environmental performance
did not affect those changes in value. The results presented in this table may be related to
corresponding findings reported in Hegde and Mishra (2019). Although they do not compare
female and male attributes directly, Hegde and Mishra (2019) predict that married lifestyles
boost a CEO’s pro-social values because marriage involves caring for one another and fostering
the next generation. They show that firms with married CEOs earn significantly higher aggregate ESG scores, which is driven primarily by diversity and employee-relations sub-scores,
the components of KCGS social ratings. In contrast, other sub-categories that include an en-
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vironmental category are unrelated to CEOs’ marital status. To the extent that female board
members form others-caring attributes that are similar to those of married executives, the result
that only social capital affects the association between gender diversity and value is compatible
with Hegde and Mishra’s (2019) findings.

Table V About Here
5.3. Board characteristics
Finally, we examine whether board characteristics affect the value implications of the gender
quota for boards. Among commonly analyzed board characteristics, we consider social ties on
boards (H5) and board diversity along non-gender dimensions (H6).

5.3.1. Social ties
To test H5, which posits that firms with stronger social ties earn higher announcement
returns than firms with weaker social ties, we investigate the sharing of alma maters among
board members. In Korean society, one’s alma mater can play a critical role in building social
ties. Park, Lee, and Shin (2016, written in Korean) show that social ties between board members
that are built on having attended the same alma maters or high schools play a significant role
in creating “old boys” networks in Korea.
We create two measures of social ties based on members’ alma maters. The first measure
is based on social ties between a CEO and directors. In particular, we compute the fraction of
directors who attended the same university as their CEO. The mean of this fraction is 25% and
the median is 20%, as mentioned in Table I. We define StrongT iesCEO an indicator variable
that equals one for a firm with an above-median level of the fraction of directors who attended
the same university as their CEO and zero otherwise. The second measure is the proportion
of directors who attended one of the top three elite universities in Korea.12 Directors who
12

The top elite universities are Seoul National University, Yonsei University, and Korea University. We find
similar results when we extend the list of universities to the top five elite schools.
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attended one of these schools form similar social ties that likely create a parallel set of “old
boys” networks. We create an indicator variable StrongT iesT opU that equals one if the fraction
of directors who attended one of the top three elite universities is above the median value and
zero otherwise.
Table VI presents the results of the triple-differences regressions, in which the third difference is based on social ties. In columns (1) and (2) the coefficient on Over2T x NoFemale x
StrongT iesCEO is positive and statistically significant, while the coefficient on Over2T x NoFemale is statistically insignificant, suggesting that the positive stock-price responses to affected
firms were concentrated in firms with strong CEO–director ties. The estimated coefficients
shown in column (2) indicate that affected firms with strong CEO–director ties experience increases in value of 2.5%, while firms with weak CEO–director ties exhibit no significant changes
in value. These results suggest that the market expects newly hired female directors to weaken
social ties between a CEO and board members, a phenomenon that will contribute positively
to firm value.
For columns (3) and (4) the variable of interest is a triple interaction term, Over2T x NoFemale x StrongT iesT opU . The coefficient of interest is positive and statistically significant, while
the coefficient on Over2T x NoFemale is statistically insignificant in both columns, suggesting
that the stock prices of affected firms responded positively mostly for firms with strong social
ties between their directors. The estimated coefficients shown in column (4) suggest that affected firms with strong director ties experience increases in value of 2.5%, while firms with
weak director ties exhibit no significant changes in value. The results reported in this table
suggest that the market expects newly hired female directors to weaken social ties between
directors, supporting H5.

Table VI About Here
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5.3.2. Board diversity
We next test H6 by examining interaction between gender diversity and diversity along
non-gender dimensions on boards. In particular, we consider age diversity and tenure diversity,
both of which are shown to be important board characteristics (Ali, Ng, and Kulik, 2014;
Mahadeo, Soobaroyen, and Hanuman, 2012; Li and Wahid, 2018; Goergen, Limbach, and
Scholz, 2015). For the analyses, we define an indicator variable, LowCV age , as equal to one if a
firm’s coefficient of variation of age is below the median value and zero otherwise. Similarly, we
define an indicator variable, LowCV tenure , which is equal to one if a firm’s coefficient of variation
of tenure is below the median value and zero otherwise. We then conduct a triple-differences
analysis.
Table VII reports the results. For columns (1) and (2) the variable of interest is the triple
interaction term Over2T x NoFemale x LowCV age . The coefficient of interest is statistically
insignificant, while the coefficient on Over2T x NoFemale is positive and statistically significant
in both columns. This result suggests that affected firms’ stock prices responded positively but
the positive response did not depend on board-member age diversity. For columns (3) and
(4), the variable of interest is the triple interaction Over2T x NoFemale x LowCV tenure . The
coefficient of interest is statistically insignificant, suggesting that the stock-price response to
affected firms did not depend on board-member tenure diversity. As such, age diversity and
tenure diversity do not seem to play an important role in determining the value implications of
the gender quota in Korea.

Table VII About Here
5.4. Changes in board structure
Although the mandatory gender quota is not yet effective, we investigate interim changes in
board structures around its passage. Because the quota involves no legal or monetary penalties
despite being enacted as a mandatory rule, one may argue that firms are unlikely to meet the
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quota and hire female board members. To address this concern, we examine changes with
regards to female board members in 2020, the year the quota was passed during the Assembly
Plenary Session.
In Panel A of Table VIII we report the numbers and fractions of female directors, separately,
for the Over2T group and the Below2T group. In the Over2T group, 35 firms in 2018 and 34
firms in 2019 carried at least one female board member. In 2020, the year of final passage of
the gender quota, there was a significant rise in female board membership, to 60 firms. The
average number (fraction) of females on boards were 0.18 (0.025) and in 2018 and 0.17 (0.027)
in 2019, but this figure increased significantly, to 0.31 (0.042), in 2020.
We do not observe similar changes in the Below2T group. For example, in 2018, 2019, and
2020, respectively, 293, 315, and 325 firms carried at least one female board member. The
average number (fraction) of females on boards in 2018, 2019, and 2020, respectively, were 0.19
(0.041), 0.19 (0.041), and 0.21 (0.044). As such, we find no particular increase in female board
members from 2019 to 2020 among Below2T firms.
In Panel B we report numbers of firms with existing and newly hired female directors.
Among the 35 Over2T firms that carried at least one female director in 2018, 25 retained
female members from the previous year and 10 hired at least one new female. Among the 10
firms that hired at least one female, two firms kept the same board size as in the previous
year, suggesting that these firms let go of at least one male director. The remaining eight firms
increased the size of their boards by adding at least one female director. In 2019, only three
firms hired at least one new female director. One of these firms reduced the size of its board
and the other two increased the size of their boards. In 2020, 60 firms carried at least one
female director, 32 of which retained the female director hired in the previous year. Twentyeight firms hired at least one new female director. Seven of these firms replaced at least one
male director, while 21 added female directors without replacing any male directors and thus
increased the size of their boards. Among the Below2T firms, in each of the three years 67
firms on average hired at least one new female director. The majority of these female directors
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were added without replacing any male directors and therefore these boards increased in size.
In Panel C we report the numbers of outside and inside directors among newly hired female
directors in affected firms. In each of the three years, the majority of newly hired females
were outside directors. For instance, 24 of 29 female directors who were newly hired in 2020
were outside directors. In Panel D we report characteristics of newly hired female directors
in affected firms. Of 29 newly hired female directors in 2020, only one held more than one
director position, and two female directors were non-Korean. Nine female directors graduated
from one of the top three elite universities in Korea. Meanwhile, only one director graduated
from the same university as the CEO of the board she joined. As such, board structure changed
significantly during the first year following passage of the quota, although the quota will not be
effective until August 2022. It appears that firms have been meeting the quota proactively even
in the absence of monetary penalties, implying that the quota may pressure affected Korean
firms to appoint females to their boards.

Table VIII About Here
6.

Conclusion
Korea has recently adopted a mandatory gender quota that stipulates at least one female

board member for firms with assets over 2 trillion Korean Won. Prior to the enactment of the
quota, the average female director ratio in Korean firms was approximately 4%, despite the
fact that 52.9% of the workforce is female. In addition, only 16% of firms included any female
board members. In other words, most boards in Korean firms exhibited almost no gender
diversity. We find that the stock market responded favorably to firms that were affected by
this gender quota; that is, firms holding more than 2 trillion Korean Won in assets and have
no female board members. This positive stock price response runs against findings reported in
several studies that examine the effects of the female board quotas in Europe and the U.S. This
discrepancy may be attributable to institutional and cultural differences between Korea and
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these nations. First, unlike the mandated gender diversity quotas in these nations, in Korea
only one female board member is required, which means that no more than approximately
16.7% of board members must be female. Given that this level is slightly lower than the prequota level for large U.S. firms, it is less likely to be higher than the optimal female ratio on a
board. Second, Korea’s male-dominated culture likely means it would have taken a long time
to increase gender diversity without the reform. Third, it is unlikely that the reform caused
severe female director labor-market frictions because only a fraction of large firms was affected
by the quota and only one female director is needed for affected firms.
We also show that adding female management styles and weakening existing “old boys”
networks are the mechanisms through which the quota increases firm value. In particular, we
find that the positive stock-price response is more pronounced among firms that take high
levels of risk, suffer from weak corporate governance and monitoring, and generate poor social
performance. These results suggest that female management styles, such as higher risk aversion,
better monitoring, and a stronger others-caring personality, contributes at least in part to
increases in firm value. Furthermore, announcement returns are higher for firms in which
directors have stronger social ties. These results suggest that newly hired female directors
are expected to weaken existing male directors’ “old boys” networks. Combined with prior
studies’ findings, our results suggest that gender diversity improves firm value when there is
little gender diversity in the first place and that this improvement depends on firm and other
board characteristics.
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Appendix A: Variable Definitions

Variable
Event-related Variable

Definition

Over2T

An indicator variable that equals one if a firm’s total assets are greater than or equal to 2 trillion Korean Won
at least once over the previous three years and zero otherwise.

NoFemale

An indicator variable that equals one if a firm has no
female board members and zero otherwise.

CAREvent1

Cumulative abnormal daily returns over a four-day window around October 1, 2018, the day the gender quota
legislation was drafted (Event 1).

CAREvent2

Cumulative abnormal daily returns over a four-day window around November 25, 2019, the day the revised gender quota was passed by the National Policy Committee
(Event 2).

CAREvent3

Cumulative abnormal daily returns over a four-day window around January 9, 2020, the day the revised gender
quota was passed in the Assembly Plenary Session (Event
3).

Firm Characteristic
Size

The natural logarithm of total assets.

Investment

Capital expenditures scaled by total assets.

RETvol

Standard deviation of stock returns over the previous 52
weeks.

FemaleLabor

The number of female workers scaled by the number of
total workers in a firm.

CFvol

Standard deviation of the ratio of cash flows to total assets over the previous 10 years (over a minimum of 3
years). If any data are missing, we replace this variable
with industry median volatility.

BoardSize

Total number of registered directors on a board.

Leverage

Total debt divided by total assets.
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Variable
Q

Definition
The sum of the market value of equity and total liabilities
scaled by total assets.

ROA

Return on assets, calculated by dividing a firm’s net income by its total assets.

Cash

Cash and cash equivalents scaled by total assets.

HighLev

An indicator variable that equals one if a firm’s leverage
is above the industry median leverage and zero otherwise.

LowCash

An indicator variable that equals one if a firm’s cash is
below the median value and zero otherwise.

HighCR

An indicator variable that equals one if a firm’s credit
risk score is above 4.

LowG

An indicator variable that equals one if its G score is
lower than the median and zero otherwise.

LowAC

An indicator variable that equals one if a firm’s analyst
coverage is below the median value and zero otherwise.

LowS

An indicator variable that is assigned the value of one
if a firm’s S score is below the median value and zero
otherwise.

LowE

An indicator variable that equals one if a firm’s E score
is below the median value and zero otherwise.

StrongT iesCEO

An indicator variable that equals one for a firm with an
above-median level of the fraction of directors who attended the same university as the CEO and zero otherwise.

StrongT iesT opU

An indicator variable that equals one if the fraction of directors that attended top three elite universities is above
median value and zero otherwise.

LowCV age

An indicator variable that equals one if a firm’s coefficient
of variation of age is below the median value and zero
otherwise.

LowCV tenure

An indicator variable that equals one if a firm’s coefficient
of variation of tenure is below the median value and zero
otherwise.
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Table I Summary Statistics
This table presents summary statistics for sample firms. The sample consists of firms for the period spanning
2018–2020. We report firm characteristics as of 2019, which is the year used for most of the analyses in this
paper. We exclude financial firms and restrict the sample to firms with non-missing variables needed for the
analyses and those that are listed continuously on the stock market for the 2016–2020 period. The market value
of equity is reported in billions of Korean Won. Size (Size) is the natural log of a firm’s total assets. Leverage
(Leverage) is total debt divided by total assets. Cash (Cash) is the ratio of cash and cash equivalents to total
assets. Credit risk is the credit-risk score reported by KIS-Value. Return volatility (RETvol ) is the standard
deviation of stock returns over the previous 52 weeks. Cash-flow volatility (CFvol ) is the standard deviation
of the ratio of cash flows to total assets over the previous ten years. At least three years of observations are
required to define cash-flow volatility. Tobin’s Q (Q) is the sum of the market value of equity and total liabilities
scaled by total assets. ROA (ROA) is return on assets, which is calculated by dividing a firm’s net income by
its total assets. Investment (Investment) is capital expenditures scaled by total assets. E, S, and G scores are
reported by the KCGS. Analyst coverage is the number of analyst reports. Female labor ratio (FemaleLabor )
is the number of female workers scaled by the total number of workers in a firm. Board Size (BoardSize) is the
total number of registered directors on boards. # of female directors is the number of female directors and %
of female directors is the ratio of female directors to the total number directors on a firm’s board. Age is the
average age of directors and tenure is the average number of years that a director has served on a board. Top3
Ratio is the proportion of board directors who graduated from top three universities in Korea.

Panel A: Firm characteristics of
N
Firm Characteristic
Market value of equity
1,768
Size
1,768
Leverage
1,768
Cash
1,768
Credit risk
1,760
RETvol
1,768
CFvol
1,768
Q
1,768
ROA
1,768
Investment
1,768
E score
798
S score
798
G score
798
Analyst coverage
445
FemaleLabor
1,768
Board Characteristic
BoardSize
# of female directors
% of female directors
Age
Tenure
Top3 Ratio

all sample firms
Mean
SD
818
19.329
0.436
0.106
5.070
0.028
0.076
1.381
-0.014
0.027
36.058
50.141
74.376
8.207
0.234

1,768 4.439
1,768 0.192
1,768 0.040
1,704 56.688
1,696 5.993
1,764 0.246
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p25

p50

p75

9,220
61
111
1.515 18.313 19.042
0.278 0.260 0.433
0.102 0.037 0.076
1.973 3.000 5.000
0.012 0.020 0.027
0.087 0.026 0.047
1.553 0.807 1.042
0.148 -0.029 0.016
0.086 0.003 0.016
35.337 0.000 40.500
34.855 26.000 39.000
32.652 52.000 66.000
10.348 1.000 4.000
0.173 0.096 0.184

263
20.069
0.588
0.137
6.000
0.036
0.092
1.516
0.049
0.044
56.800
62.000
89.000
11.000
0.341

2.109
0.467
0.104
5.609
5.494
0.267

6.000
0.000
0.000
60.375
8.361
0.400

3.000
0.000
0.000
53.149
2.000
0.000

4.000
0.000
0.000
56.681
4.083
0.200

Panel B: Firm characteristics by group
Over2T (n=177)
Female
NoFemale
Diff

Below2T (n=1,591)
Female NoFemale
Diff

Market value of equity
Size
Leverage
Cash
Credit Score
RETvol
CFvol
Q
ROA
Investment
E score
S score
G score
Analyst coverage
FemaleLabor
BoardSize

185.941
18.767
0.431
0.120
5.317
0.030
0.098
1.567
-0.044
0.024
23.242
38.988
66.939
4.537
0.288
5.444

25,512.503
23.213
0.533
0.077
4.875
0.020
0.051
1.228
0.005
0.022
79.257
116.370
134.826
29.334
0.257
7.208

3,419.09
22.491
0.559
0.066
4.765
0.020
0.042
0.981
0.018
0.024
62.770
84.444
106.749
14.260
0.211
5.196
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22,093
0.723**
-0.025
0.012
0.111
-0.001
0.009
0.248**
-0.014
-0.002
16.486
31.926***
28.078***
15.073***
0.044
2.013***

197.236
19.006
0.421
0.109
5.059
0.029
0.076
1.394
-0.012
0.028
28.711
39.461
63.922
4.199
0.226
4.099

-11.296
-0.239***
0.010
0.012
0.258*
0.002
0.022***
0.174*
-0.033***
-0.004
-5.470*
-0.473
3.015
0.339
0.062***
1.344***

Table II Stock-price responses to gender quota events
This table presents the results of the difference-in-differences regressions of event returns. The dependent variable
is CAREvent1 for columns (1) and (2), CAREvent2 for columns (3) and (4), and CAREvent3 for columns (5) and
(6). Over2T is an indicator variable that equals one if a firm holds total assets that are greater than or equal
to 2 trillion Korean Won at least once over three years. NoFemale is an indicator variable that equals one if a
firm has no female board members. Control variables include Size, Investment, RETvol, FemaleLabor, CFvol,
BoardSize, Leverage, Q, ROA, and Cash. All variables are defined in Appendix A. Numbers in parentheses are
standard errors clustered at the industry level. ***, ** , and * indicate statistical significance at the 1%, 5%,
and 10% levels, respectively.

CAREvent1
(1)
(2)
Over2T × NoFemale
Over2T
NoFemale

-0.012
(0.011)
0.013
(0.010)
-0.001
(0.002)

Size
Investment
RETvol
FemaleLabor
CFvol
BoardSize
Leverage
Q
ROA
Cash
N
Industry FE
R2

1719
Yes
0.013

CAREvent2
(3)
(4)

-0.010
(0.012)
0.010
(0.013)
-0.005∗∗
(0.002)
-0.002
(0.001)
-0.021
(0.016)
-0.645∗∗∗
(0.096)
-0.017∗∗∗
(0.003)
-0.022∗
(0.012)
0.000
(0.001)
0.004
(0.005)
-0.004∗∗∗
(0.000)
-0.002∗∗∗
(0.000)
0.009
(0.007)
1719
Yes
0.068
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0.015∗∗∗
(0.004)
-0.008∗∗
(0.003)
-0.000
(0.002)

1747
Yes
0.012

0.014∗∗∗
(0.004)
-0.007∗∗
(0.003)
-0.002
(0.002)
-0.000
(0.001)
-0.000
(0.012)
-0.126∗∗∗
(0.039)
0.007
(0.006)
-0.036∗∗∗
(0.007)
-0.001
(0.001)
-0.003
(0.003)
-0.001∗
(0.001)
-0.001∗∗∗
(0.000)
-0.008
(0.010)
1747
Yes
0.022

CAREvent3
(5)
(6)
-0.008
(0.007)
-0.007
(0.007)
-0.011∗∗
(0.004)

1768
Yes
0.036

-0.009
(0.007)
-0.001
(0.010)
-0.010∗∗
(0.004)
-0.000
(0.001)
0.021
(0.019)
0.644∗∗
(0.269)
0.014∗∗
(0.005)
-0.020
(0.019)
-0.000
(0.000)
0.003
(0.002)
0.001
(0.001)
0.026∗
(0.013)
0.002
(0.009)
1768
Yes
0.061

Table III Risk
This table presents the results of the analysis of stock-price responses and risk. For all columns, the dependent
variable is CAREvent2 . Over2T is an indicator variable that equals one if a firm holds total assets that are
greater than or equal to 2 trillion Korean Won at least once over three years. NoFemale is an indicator variable
that equals one if a firm has no female board members. HighLev is an indicator variable that is assigned the value
of one if a firm’s Leverage is above the industry median leverage and zero otherwise. LowCash is an indicator
variable that is assigned the value of one if a firm’s Cash is below the median value and zero otherwise. HighCR
is an indicator variable that equals one if a firm’s credit-risk score is above 4. Control variables include Size,
Investment, RETvol, FemaleLabor, CFvol, BoardSize, Leverage, Q, ROA, and Cash. All variables are defined
in Appendix A. Numbers in parentheses are standard errors clustered at the industry level. ***, ** , and *
indicate statistical significance at the 1%, 5%, and 10% levels, respectively. For the sake of brevity, we do not
report coefficient estimates for stand-alone terms or double interactions between indicator variables.

Dep: CAREvent2
Over2T × NoFemale × HighLev

(1)

(2)

0.020∗∗∗
(0.005)

0.020∗∗∗
(0.005)

Over2T × NoFemale × LowCash

(3)

(4)

0.014∗∗
(0.006)

0.016∗∗∗
(0.005)

Over2T × NoFemale × HighCR
Over2T × NoFemale

0.000
(0.002)

Size
Investment
RETvol
FemaleLabor
CFvol
BoardSize

-0.001
(0.003)
-0.000
(0.001)
0.002
(0.012)
-0.128∗∗∗
(0.040)
0.007
(0.006)
-0.038∗∗∗
(0.007)
-0.001
(0.001)

0.006∗
(0.003)

0.004
(0.003)
-0.000
(0.001)
0.003
(0.013)
-0.132∗∗∗
(0.035)
0.007
(0.006)
-0.038∗∗∗
(0.007)
-0.001
(0.001)
-0.000
(0.004)
-0.002∗∗
(0.001)
-0.001∗∗∗
(0.000)

1747
Yes
0.013

1747
Yes
0.023

Leverage
Q
ROA
Cash
N
Industry FE
R2

1747
Yes
0.012

-0.001∗
(0.001)
-0.001∗∗∗
(0.000)
-0.005
(0.010)
1747
Yes
0.022
39

(5)

(6)

0.027∗∗∗
(0.007)
-0.000
(0.003)

0.027∗∗∗
(0.006)
-0.001
(0.003)
-0.000
(0.001)
-0.002
(0.011)
-0.143∗∗∗
(0.040)
0.008
(0.005)
-0.036∗∗∗
(0.007)
-0.001
(0.001)
-0.005
(0.005)
-0.001∗
(0.001)
-0.001∗∗
(0.000)
-0.005
(0.010)
1743
Yes
0.026

1743
Yes
0.015

Table IV Corporate governance and monitoring
This table presents the results of the analysis of stock-price responses and corporate governance (monitoring).
For all columns, the dependent variable is CAREvent2 . Over2T is an indicator variable that equals one if a
firm holds total assets that are greater than or equal to 2 trillion Korean Won at least once over three years.
NoFemale is an indicator variable that equals one if a firm has no female board members. LowG is an indicator
variable that is assigned the value of one if a firm’s G score is lower than the median and zero otherwise. LowAC
is an indicator variable that equals one if a firm’s analyst coverage is below the median value and zero otherwise.
Control variables include Size, Investment, RETvol, FemaleLabor, CFvol, BoardSize, Leverage, Q, ROA, and
Cash. All variables are defined in Appendix A. Numbers in parentheses are standard errors clustered at the
industry level. ***, ** , and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively. For
the sake of brevity, we do not report coefficient estimates for stand-alone terms or double interactions between
indicator variables.

Dep: CAREvent2
Over2T × NoFemale ×LowG

(1)

(2)

0.032∗∗
(0.012)

0.035∗∗
(0.014)

Over2T × NoFemale × LowAC
Over2T × NoFemale

-0.000
(0.008)

Size
Investment
RETvol
FemaleLabor
CFvol
BoardSize
Leverage
Q
ROA
Cash
N
Industry FE
R2

776
Yes
0.052
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0.000
(0.008)
-0.001
(0.001)
0.053∗∗∗
(0.005)
0.149∗∗
(0.057)
0.012
(0.007)
0.052∗
(0.027)
-0.000
(0.000)
-0.005
(0.009)
-0.002
(0.001)
0.061
(0.036)
-0.005
(0.018)
776
Yes
0.074

(3)

(4)

0.031∗
(0.016)
0.003
(0.006)

0.045∗∗
(0.020)
-0.000
(0.003)
-0.002
(0.001)
-0.012
(0.030)
0.944∗∗∗
(0.162)
0.019∗
(0.010)
-0.072∗∗
(0.030)
-0.001
(0.000)
-0.022∗∗
(0.009)
-0.004∗∗∗
(0.001)
-0.029∗∗∗
(0.009)
0.008
(0.042)
437
Yes
0.072

437
Yes
0.034

Table V Social and environmental capital
This table presents the results of the analysis of stock-price responses and social (environmental) capital. For all
columns, the dependent variable is CAREvent2 . Over2T is an indicator variable that equals one if a firm holds
total assets that are greater than or equal to 2 trillion Korean Won at least once over three years. NoFemale
is an indicator variable that equals one if a firm has no female board members. LowS is an indicator variable
that is assigned the value of one if a firm’s S score is below the median value and zero otherwise. LowE is
an indicator variable that is assigned the value of one if a firm’s E score is below the median value and zero
otherwise. Control variables include Size, Investment, RETvol, FemaleLabor, CFvol, BoardSize, Leverage, Q,
ROA, and Cash. All variables are defined in Appendix A. Numbers in parentheses are standard errors clustered
at the industry level. ***, ** , and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
For the sake of brevity, we do not report coefficient estimates for stand-alone terms or double interactions
between indicator variables.

Dep: CAREvent2
Over2T × NoFemale ×LowS

(1)

(2)

0.044∗∗∗
(0.007)

0.044∗∗∗
(0.011)

Over2T × NoFemale ×LowE
Over2T × NoFemale

-0.002
(0.003)

Size
Investment
RETvol
FemaleLabor
CFvol
BoardSize
Leverage
Q
ROA
Cash
N
Industry FE
R2

776
Yes
0.047
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0.001
(0.004)
-0.001
(0.001)
0.056∗∗∗
(0.009)
0.116∗
(0.057)
0.013
(0.008)
0.055∗∗
(0.025)
0.000
(0.001)
-0.006
(0.008)
-0.002
(0.001)
0.064∗
(0.033)
-0.003
(0.016)
776
Yes
0.073

(3)

(4)

-0.008
(0.020)
0.011∗
(0.005)

-0.008
(0.020)
0.013∗
(0.006)
-0.000
(0.001)
0.049∗∗∗
(0.007)
0.105
(0.063)
0.017∗∗∗
(0.005)
0.056∗
(0.030)
0.000
(0.001)
-0.006
(0.008)
-0.002
(0.001)
0.071∗
(0.034)
-0.002
(0.015)
776
Yes
0.066

776
Yes
0.038

Table VI Social ties
This table presents the results of the analysis of stock-price responses and social ties between board members.
For all columns, the dependent variable is CAREvent2 . Over2T is an indicator variable that equals one if a
firm holds total assets that are greater than or equal to 2 trillion Korean Won at least once over three years.
NoFemale is an indicator variable that equals one if a firm has no female board members. StrongT iesCEO
is an indicator variable that equals one for a firm with an above-median level of the fraction of directors that
attended the same university as the CEO and zero otherwise. StrongT iesT opU is an indicator variable that
equals one if the fraction of directors that attended the top three elite universities is above the median value and
zero otherwise. Control variables include Size, Investment, RETvol, FemaleLabor, CFvol, BoardSize, Leverage,
Q, ROA, and Cash. All variables are defined in Appendix A. Numbers in parentheses are standard errors
clustered at the industry level. ***, ** , and * indicate statistical significance at the 1%, 5%, and 10% levels,
respectively. For the sake of brevity, we do not report coefficient estimates for stand-alone terms or double
interactions between indicator variables.

Dep: CAREvent2
Over2T × NoFemale × StrongT iesCEO

(1)

(2)

0.022∗
(0.010)

0.025∗∗
(0.011)

Over2T × NoFemale × StrongT iesT opU
Over2T × NoFemale

0.005
(0.006)

Size
Investment
RETvol
FemaleLabor
CFvol
BoardSize
Leverage
Q
ROA
Cash
N
Industry FE
R2

1743
Yes
0.014
42

0.003
(0.006)
-0.001
(0.001)
0.003
(0.014)
-0.132∗∗∗
(0.044)
0.006
(0.006)
-0.037∗∗∗
(0.008)
-0.001
(0.001)
-0.002
(0.004)
-0.001∗
(0.001)
-0.001∗∗∗
(0.000)
-0.007
(0.011)
1743
Yes
0.023

(3)

(4)

0.026∗∗∗
(0.009)
-0.001
(0.003)

0.025∗∗
(0.009)
-0.001
(0.003)
-0.001
(0.001)
0.002
(0.014)
-0.136∗∗∗
(0.044)
0.007
(0.006)
-0.037∗∗∗
(0.007)
-0.001
(0.001)
-0.002
(0.004)
-0.001∗
(0.001)
-0.001∗∗∗
(0.000)
-0.007
(0.011)
1743
Yes
0.024

1743
Yes
0.014

Table VII Board diversity
This table presents the results of the analysis of stock-price responses and board diversity. For all columns, the
dependent variable is CAREvent2 . Over2T is an indicator variable that equals one if a firm holds total assets
that are greater than or equal to 2 trillion Korean Won at least once over three years. NoFemale is an indicator
variable that equals one if a firm has no female board members. LowCV age is an indicator variable that equals
one if a firm’s coefficient of variation of age is below the median value and zero otherwise. LowCV tenure is an
indicator variable that equals one if a firm’s coefficient of variation of tenure is below the median value and zero
otherwise. Control variables include Size, Investment, RETvol, FemaleLabor, CFvol, BoardSize, Leverage, Q,
ROA, and Cash. All variables are defined in Appendix A. Numbers in parentheses are standard errors clustered
at the industry level. ***, ** , and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
For the sake of brevity, we do not report coefficient estimates for stand-alone terms or double interactions
between indicator variables.

Dep: CAREvent2
Over2T × NoFemale × LowCV age

(1)

(2)

-0.007
(0.004)

-0.007
(0.004)

Over2T × NoFemale × LowCV tenure
Over2T × NoFemale

0.018∗∗∗
(0.006)

Size
Investment
RETvol
FemaleLabor
CFvol
BoardSize
Leverage
Q
ROA
Cash
N
Industry FE
R2

1732
Yes
0.012
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0.017∗∗∗
(0.006)
-0.000
(0.001)
0.001
(0.012)
-0.114∗∗
(0.052)
0.007
(0.006)
-0.028∗∗∗
(0.007)
-0.001
(0.001)
-0.004
(0.004)
-0.001∗∗
(0.001)
-0.001∗∗∗
(0.000)
-0.007
(0.009)
1732
Yes
0.020

(3)

(4)

0.016
(0.012)
0.009
(0.007)

0.015
(0.012)
0.008
(0.007)
-0.000
(0.001)
-0.001
(0.011)
-0.113∗∗∗
(0.037)
0.004
(0.006)
-0.037∗∗∗
(0.007)
-0.001
(0.001)
-0.003
(0.003)
-0.001
(0.001)
-0.001∗∗∗
(0.000)
-0.008
(0.010)
1675
Yes
0.025

1675
Yes
0.015

Table VIII Changes in board structures
This table presents changes in board structures between 2018 and 2020, the latter being the year of final passage
of the gender quota. Panel A reports the numbers and fractions of female directors, separately, for the Over2T
group and the Below2T group. Panel B presents the numbers of firms with existing and newly hired female
directors. Panel C reports whether newly hired female directors in affected firms were outside or inside directors.
Panel D presents the characteristics of newly hired female directors in affected firms.

Panel A: Number and proportion of firms with female board members
2019

2020

Over2T
Total number of firms in sample
# firms: at least 1 female on board
# firms: more than 2 females on board
Average # of females on board
Average % of females on board

2018

230
230
35
34
4
5
0.176 0.174
0.025 0.027

230
60
9
0.310
0.042

Below2T
Total
# firms: at least 1 female on board
# firms: more than 2 females on board
Average # of females on board
Average % of females on board

1,929 1,929 1,929
293
315
325
41
45
59
0.185 0.190 0.205
0.041 0.041 0.044

Panel B: Numbers of firms with existing and new female board members
Over2T
Total number of firms in sample
Existing female board members
New female board members
Continuing board members
Subtracted board members
Added board members
Below2T
Total number of firms in sample
Existing female board members
New female board members
Continuing board members
Subtracted board members
Added board members

2018

2019

2020

230
25
10
2
0
8

230
31
3
0
1
2

230
32
28
7
0
21

1,929 1,929
230
248
63
67
16
17
11
10
36
40
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1,929
256
69
15
6
48

Panel C: Outside vs. inside directors in affected firms
Total number of new female directors
Outside directors
Inside directors
Panel D: Characteristics of new female directors in affected firms
Total number of new female directors
Directors with 2+ firms
Foreign directors
Attended a top-3 elite school
Graduated from the same university as a firm’s CEO

45

2018
10
8
2

2019
3
3
0

2020
29
24
5

2018
10
2
0
3
0

2019
3
0
1
1
0

2020
29
1
2
9
1

