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Abstract: Although existing work has found that increased director gender diversity can help improve
corporate environmental performance, few of them tried to examine whether this improvement is
affected by the degree of gender diversity and ownership structure. Using data on Chinese listed
companies, this paper contributes to prior work by investigating the extent to which the degree of
gender diversity and ownership structure affect the improvement. The findings are twofold: On
the one hand, as the proportion of female directors increases, the improvements they bring to firms’
environmental performance fade gradually. On the other hand, the relationship between director
gender diversity and a firm’s environmental performance is stronger in state-owned enterprises. The
results of this paper have theoretical and practical implications and the results keep steady after
a series of econometric tests. We also interpret our findings by relying on insights from different
theories (i.e., agency, resource dependence, token hire and ownership theories).
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1. Introduction

China has made great economic achievements in the past four decades and women
workers have contributed greatly. From 2010 to 2019, the proportion of women in employ-
ment is about 35-40% (see Figure 1). However, the active role of female leaders in corporate
management has not been well played; the proportion of women as directors was only
18.47%, far lower than men. A large part of the reason for this comes from the idea of “men
are outside, women are inside” in traditional Chinese culture, and the resulting distorted
perception of women’s gender roles. Therefore, great changes may occur and corporates
can perform better when the proportion of female leaders in Chinese companies increases.
In addition, as the largest developing country, state-owned enterprises play an important
role in China’s economy and the differences in ownership make them special in corporate
governance. These characteristics motivate us to explore the potential changes caused by
the degree of gender diversity and ownership structure.

The existing literature has linked this topic to environmental protection, exploring
the relationship between increased female leadership and corporate environmental perfor-
mance. In China, rapid economic development was achieved mainly at great environmental
and social costs, this motivates us to pay attention to the role of female directors in com-
panies’ environmental performance in China. The environmental dimension of corporate
social responsibility (CSR) scores, environmental information disclosure, or implementation
of environmental policies are often used as a proxy for firms’ environmental performance
and researchers have found that director gender diversity is positively related to the firm’s
environmental performance [1,2]. More importantly, the potential changes or improve-
ments brought by female directors deserve further consideration, but few studies have
focused on the topic. We used a sample of Chinese listed companies and tried to answer two
questions: Will the improvement gradually diminish as the proportion of female directors
increases? Or in other words, does a phenomenon similar to the theory of diminishing
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marginal utility exist here? And will the special position and characteristics of state-owned
enterprises (SOEs) also affect the improvement?
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Figure 1. Changes in the proportion of women in the workforce and in senior management (the red
line represents the share of women in the workforce as a whole and the black line represents the share
of women as directors of Chinese listed companies).

There are strong theoretical reasons why the improvements gradually diminish as the
proportion of female directors increases: according to the Business Life Cycle theory [3],
more attention would be paid to environmental governance in the early stage, causing
new female leaders to focus more on sustainable development and have a greater impact
on the improvement of corporate environmental performance. Additionally, the Token
theory proposed by Kanter [4,5] suggests that when the proportion of minority groups
rises to a certain level, they can gain trust and influence, thus their rights to speak will be
significantly improved. However, as the ratio rises further, the relationship between the
minority and the majority changes qualitatively and great change will happen in the nature
of group interactions [5-8].

There is also theoretical support explaining why the improvements brought by female
directors differ between SOEs and private enterprises (PEs). SOEs tend to have more social
responsibilities than private companies [9] and their executives are usually government
officials [10], which means SOEs are often used as platforms for governments to promote the
implementation of environmental governance policies. Thus, there should be differences
in environmental performance between SOEs and PEs when new female directors enter
the boardroom.

After a series of econometric tests, our results still hold for our sample. Our analy-
sis builds on the existing literature by providing an in-depth analysis of the relationship
between an increase in the proportion of female leaders and improved corporate environ-
mental performance, prompting us to rethink the increase in the proportion of women
leaders. We also draw insights from agency, resource dependence and ownership theories.

The rest of this paper is arranged as follows: the second part makes a literature review
from three perspectives and puts forward our research hypotheses; the third part introduces
data sources, samples and variables used in the model; the fourth part presents the results
of empirical analysis and discusses endogeneity issues as well as robustness testing; the
fifth part summarizes this paper’s conclusions and remarks.

2. Related Literature and Research Hypotheses
2.1. Director Gender Diversity and Environmental Performance

Gender diversity in directors is a hot topic in corporate governance discussions. Just
as suggested by Hillman et al. [11], resource dependence theory helps explain why we
need gender diversity in directors. Resource dependence theory was first developed by
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Pfeffer [12]. It assumes that the company operates in an open system and needs to exchange
with the external environment and obtain various required resources. The directors of the
company act as a bridge between the company and the external environment, providing
the funds and materials needed to keep the company running. Hence, gender, as an
important measure of diversity in directors, has become a classic perspective for studying
corporate performance based on resource dependence theory. The addition of women
can not only solve the problem that male executives are prone to overconfidence in major
corporate decisions [13-15] but also make the decision-making process more democratic
and participatory [6].

Then, many researchers have found that women are a group that pays more attention to
environmental protection than men [16-19], for example, female divers pay more attention
to the protection of the underwater environment and touch the substrate less than male
divers [20]. Thus, when more women gradually entered the decision-making level, the
environmental impact of corporate strategy will be more considered [21,22], causing the
corporate environmental performance to be improved. Existing research has confirmed
a causal relationship between them, the difference is the measurement of environmental
performance: Some literature employs the environmental dimension in Corporate Social
Responsibility (CSR) [21,23-25]. Another part of the literature uses specific scores to
measure corporate environmental performance [1,2]. In addition, some studies used
corporate environmental information disclosure as an explained variable [23,26-32]. The
relevant literature is classified in Table 1. Therefore, based on the above analysis, we
propose the following hypothesis:

Table 1. Literature about director gender diversity and firms’ environmental performance.

Dependent Variables Sample Study Relationship
Environmental dimension Oil and gas firms in the ..
in CSR United States Post et.al (2015) Positive
865 publicly listed firms in the . ..
United States Li et al. (2017) Positive
American elfectromcs and Post et al. (2015) Positive/No significant correlation
chemical co.
. Hafsi and Turgut ..
S&P500 firms (2013) Positive
Companies listed on the U.S. Zhang et al. (2013) Positive
stock exchanges
Environmental scores China A-share companies Elmagrhi et al. (2018) Positive/No significant correlation
American firms Lu anc}zfolfgemans Positive/No significant correlation
Environmental policy American trade firms Kassinis et al. (2016) Positive/No significant correlation
firms in America Li et al. (2016) Positive
Environmental 329 largest companies in the . ..
information disclosure United Kingdom Liao etal. (2015) Positive
. . Positive/No significant
Data from cross-country studies Lagasio et al. (2018) correlation/Negative
Canadian firms Ben-Amar et al. (2015) Positive
Australian company Hollindale et al. (2016)  No significant correlation/Negative
Australian company Kathy et al. (2012) Positive

Hypothesis 1 (H1). Director gender diversity is positively related to the firm'’s environmental performance.

2.2. Potential Changes as the Ratio Increases

Existing research has found that the increase in the proportion of female leaders leads
to improvements in corporate environmental performance. However, does a higher pro-
portion of female leaders necessarily mean better improvements? Few pieces of literature
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have tried to answer this question. On 9 December 2005, the gender quota system for the
board of directors came into effect in Norway, causing the representation of women on
their boards of directors to rise rapidly. However, the effect of this policy does not seem
to be satisfactory. Ahern and Dittmar [33] found that this measure caused the firm’s stock
price and Tobin’s Q to drop. This reminds us that the same consequences may occur when
the proportion of women leaders increases [34].

Two reasons may cause the improvements brought by female directors to change
as the ratio of women leaders increases. One comes from the business objectives of the
enterprise at different stages (also expressed as the Business Life Cycle theory, which was
first proposed by Adizes [3]). It suggests that if a company wants to achieve sustain-
able development, it must take into account the profitability, social and environmental
performance over the long term [35]. Among these business objectives, environmental
objectives are often the first to be considered. During the first stage of the business life
cycle (usually called the birth stage), firms tend to stabilize the market, improve product
reputation, and gain sustainable development capabilities, and then at the second stage
(usually called the growth stage), they begin to seek investment opportunities and make
profits [36]. Since entering the 21st century, enterprises have paid more and more atten-
tion to environmental protection issues, for example, General Electric (GE) launched the
“Green Creation” strategy in 2005, which combines profitability and energy conservation to
provide profitable environmental protection solutions for global enterprises and in 2009,
GE’s annual sales reached USD 157 billion, and products and solutions with environmental
advantages brought GE’s revenue of USD 18 billion, accounting for more than 11%. This
is strong proof that enterprises pursue “environmental protection first, then profit” in the
development process.

Therefore, the company’s initial female directors will pay more attention to improving
environmental performance and there are two underlying logics: On the one hand, it is
because of the government’s mandatory environmental regulation, which requires enter-
prises to meet certain environmental governance standards in the process of production,
otherwise, they will be punished. Another reason is that taking the lead in environmental
governance and obtaining certification can help companies improve their competitiveness.
For example, enterprises with ISO14001 certification have more advantages in enhancing
their market position and exporting [37,38]. Thus, in order to obtain better sustainable
development ability, enterprises will have different business goals at different stages [39]
and environmental performance will be considered first. Therefore the existing female
leaders will pay more attention to the firm’s environmental performance to establish a
good company reputation, which means the new addition of female directors will bring
more improvements to the firm’s environmental performance in the beginning, and with
further addition of new female leaders, they will focus more on other business goals such
as economic benefits because a good reputation and sustainability are formed, thus causing
the improvements in the firm’s environmental performance to diminish.

The other reason why the marginal improvement decreases as the ratio of female di-
rectors increases comes from the Token theory proposed by Kanter [4,5], who thought that
when the proportion of minority groups rises to a certain level, they can gain trust and in-
fluence, thus their rights to speak will be significantly improved [6,7]. However, as the ratio
rises further, the relationship between the minority and the majority changes qualitatively
and great change will happen in the nature of group interactions [4,7]. Therefore, when
the proportion of female leaders is low, the addition of new female leaders can bring them
more attention and have a greater impact on the improvement of corporate environmental
performance. However, when the ratio is further expanded, female leaders are no longer
token hires, and the improvement in the company’s environmental performance will be
less than it was initially. When the proportion of female leaders gradually equalized with
men, the improvement effect was smaller. Thus, the marginal improvement in a firm’s
environmental performance diminishes as the ratio of female directors increases.

Therefore, based on the above analysis, we hypothesize that:
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Hypothesis 2 (H2). The marginal improvement in a firm’s environmental performance diminishes
as the ratio of female directors increases.

2.3. Potential Impact of Different Ownership on Improvement

Existing studies have found that ownership type is related to CSR performance [40—43]. For
example, family firms tend to care more about the external environment in the community,
and thus have a better CSR performance [42]. As an important factor in distinguishing
firm ownership, the differences in CSR performance between SOEs and PEs were also
validated [43]. Regrettably, all the aforementioned studies just considered the overall CSR
performance. As firms’ environmental practices tend to differ from other social aspects [44],
it is necessary for us to specifically analyze the potential impact of different ownership on a
firm’s environmental performance. Based on existing research, we attribute this effect to
the characteristics of the state-owned enterprise itself and its leaders.

SOEs are often defined as “legally independent firms with direct ownership by the
state” [9]. The characteristics of direct government management require SOEs to take
into account not only economic and social goals but also political implications when
conducting corporate governance. Thus, SOEs are more like administrative organizations
compared to PEs because they bear more social responsibility and their executives are
usually government officials [10]. Environmental governance has always been an important
goal of governments and SOEs are often used as platforms for governments to promote
the implementation of environmental governance policies, and they are more involved
in environmental governance than PEs. Profitability is not the most important goal of
SOE governance, instead, its role in maintaining social stability and promoting sustainable
development matters most [45] because they usually become an object for other enterprises
to imitate. Additionally, the unique advantages of SOEs, such as more accessibility to loans
from banks and preferential policies, also give them an edge in the progress of the green
transition [46,47]. Based on the findings above, when a new female director enters the
boardroom, the improvements she brings to the firm’s environmental performance should
be stronger in SOEs than in PEs.

The characteristics of SOE leaders are also an important factor affecting environmental
performance improvements. Leaders of SOEs are often appointed by governments and
they are more focused on political incentives or administrative ranking [48]. Because SOE
leaders are mainly more accountable to the government than to other shareholders [45],
they will pay more attention to the environmental impact of corporate strategies to meet
the government’s environmental governance requirements. In addition, SOE leaders are
more risk-averse [25] and they will deliberately avoid reputational damage to the business
due to poor environmental governance. Thus, the female directors in SOEs would make
firms perform better in environmental governance than in PEs.

Therefore, based on the preceding arguments and findings, we hypothesize that:

Hypothesis 3 (H3). The relationship between director gender diversity and a firm’s environmental
performance will be stronger in SOEs than in PEs.

3. Research Design
3.1. Data and Sample

The sample was drawn from China’s listed companies on the Shanghai and Shenzhen
Stock Exchanges. Data on a firm’s environmental performance were collected from the
HeXun database, which was widely used in research on the CSR performance of Chinese
corporates [2,49,50]. The wind database and CSMAR were also used to obtain data on other
variables. Based on data availability, the sample year was finally restricted from 2010 to
2019. In most cases, we have around 110,000 firm-year observations.
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3.2. Variable Definition and Model

Table 2 also shows the names of the variables used in our econometric model and
how we measure them. To test our hypothesis, we used the environmental dimension
of HeXun scores as a proxy for firms’ environmental performance. In addition, in order
to test the robustness of the regression results, we also counted the number of times
companies disclosed environmental governance information within a year and the amount
of environmental protection investment as dependent variables [51,52].

Table 2. Measures and variables.

Environmental Performance—Dependent Variables

CSR-En Scores developed by Hexun to measure firm’s environmental performance
D-En Annual environmental information disclosure times
Eninvest Corporates” annual environmental investment

Independent variables

Proportion of female executives (executives include the General Manager, President, CEO,
FRATIO Vice President, Secretary to the Board of Directors and other management personnel as
announced in the annual report (including directors who concurrently serve as senior executives))

Controls

ROE Net profit divided by average balance of shareholders’ equity

ROA Net profit divided by average balance of total assets

Board Log of total number of board directors
BM Book value divided by total market value

ATO Operating income divided by total average assets
Lev Year-end total liabilities divided by year-end total assets

Indep Proportion of independent directors

Dual 1 if the chairman and general manager are the same person, otherwise 0
Size Annual total assets

Our independent variables include the company’s total asset size (Size), return on
equity (ROE), the net profit margin on total assets (ROA), number of directors (Board),
book-to-market ratio (BM), total asset turnover (ATO), debt-to-equity ratio (Lev), number
of independent directors (Indep) and two-in-one indicator (Dual). We also counted the
age and educational background of the new female leaders of the company. Therefore, we
developed the following econometric model:

Enperformance;; = By + p1FRATIO; s + Y _OFRATIO;; + a; + 6t + € 1)

where Enper formance; ; represents the company i’s environmental performance in year ¢;
FRATIO;; represents the proportion of female leaders in company i in year t; and Control; ;
is the control variable at the enterprise level, including variables such as ROA, ROE, and the
number of board members. In order to eliminate the influence of hard-to-observe variables,
such as culture, enterprise management level, etc., model (1) also controls the firm fixed
effect and time fixed effect to eliminate the endogeneity problem to a certain extent, and ¢; ;
is the error term.

4. Empirical Results and Analysis
4.1. Descriptive Statistics

Table 3 presents descriptive statistics on our sample firms’ director gender diversity
and environmental performance, as well as other control variables. The average environ-
mental performance score of enterprises is 1.15, and the average proportion of female
leaders is 24.6%, higher than that of a study that also used a sample of companies with Chi-
nese firms (Elmagrhi et al. [1], whose sample year was 2011-2015), indicating that women’s
voice in corporate governance has grown. The average age of new female leaders is 46 years
old and the average degree of education is undergraduate. The sample companies have an
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average of 2.14 board members, of which approximately 37% are independent directors
and approximately 28.52% have the same person performing the dual roles of chairperson
and CEO. On average, the ROE is 0.0420 and the average ROA is 0.0375. The average BM is
1.4132, the average gearing ratio is 0.4587, and the average ATO is 0.6306.

Table 3. Descriptive statistics for variables employed.

Variables Observations Mean SD Min Max
CSR-En 110,768 1.1514 4.0439 0 30
D-En 27,702 1.2695 1.7260 0 8
Eninvest 4281 1.48 x 108 8.22 x 108 0 3.98 x 1010
FRATIO 110,768 0.2460 0.1110 0.0233 0.7222
ROE 109,922 0.0420 1.2560 —174.89 21.35
ROA 110,765 0.0375 0.2108 —14.59 20.7876
Board 110,654 2.1426 0.2118 1.0986 3.0445
BM 110,750 1.4132 8.4277 0 466.94
ATO 110,765 0.6306 0.5514 —0.048 12.3729
Lev 110,765 0.4587 1.3364 —0.1947 178.346
Indep 110,654 0.3748 0.0548 0.1 0.8
Dual 109,142 0.2852 0.4515 0 1
Size 110,765 7.42 x 1010 8.96 x 101! 949127 3.3 x 1013

In order to identify whether the model has serious multicollinearity problems, Table 4
shows the variance inflation factors (VIF) for each variable in Table 4, and the mean VIF was
between one and two, also suggesting that there is no serious multicollinearity problem.

Table 4. VIE.

Variable VIF 1/VIF
Lev 1.72 0.5806
BM 1.72 0.5806

Board 1.57 0.6384
Indep 1.37 0.7299
ROA 1.29 0.7769
ROE 1.14 0.8801
Size 1.10 0.9054
Dual 1.07 0.9370
FRATIO 1.07 0.9389
ATO 1.06 0.9473

Mean VIF 1.31

4.2. Regression Analysis

Table 5 shows the regression results where we find that the improvement of director
gender diversity significantly improves the enterprise’s environmental performance. If
the proportion of women in directors increases by 100%, the company’s environmental
performance score will increase by three, implying that director gender diversity is
positively related to the firm’s environmental performance. Thus, Hypothesis 1 is
empirically supported and consistent with the results of previous studies [1,2,53,54]
and confirms the theory of Post et al. [22] that when more women gradually entered
the decision-making level, the environmental impact of corporate strategy will be
considered more.
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Table 5. Regression results.

Varible CSR-En CSR-En D-En EnlInvest
1) 2 3) 4)
3.0043 *** 3.0129 **+* 0.6965 *** 0.1985 *
FRATIO (0.5447) (0.5248) (0.1645) (0.1200)
SOE x FRATIO (1d4§27583)
ROE —0.0013 —0.0023 0.0013 0.0514
(0.0032) (0.0037) (0.0032) (0.2110)
ROA 1.1497 *** 1.3515 **+ —0.6233 *** 0.0560
(0.3083) (0.3493) (0.1247) (0.2186)
1.3973 ** 1.8225 *** —0.3910 *** 0.2800
Board (0.4054) (0.4410) (0.1094) (0.9626)
BM —0.5099 *** —0.5021 *** 0.0012 0.3532
(0.0554) (0.0548) (0.0062) (0.6482)
0.2136 * 0.3208 ** 0.0125 0.2662
ATO (0.1236) (0.1323) (0.0370) (0.2365)
Lev 0.5189 * 0.6988 ** —0.5483 **+ —0.9380
(0.2828) (0.3200) (0.0965) (1.0027)
0.5966 1.2019 —0.0425 —0.9895
Indep (1.1718) (1.3220) (0.3192) (1.2233)
Dual 0.0159 —0.3359 —0.0660 ** 0.0671
(0.0948) (0.0965) (0.0316) (0.1070)
Size —8.5 x 10713 =+ —9.31 x 10713 2.69 x 10711 #= —0.7485
(1.66 x 10713) (1.99 x 10713) (1.02 x 10711 (0.5904)
Fixed Effects Yes Yes Yes Yes
n 108,217 108,217 27,084 3165

**p<0.01,**p<0.05*p<0.1.

Secondly, to test Hypothesis 2, we calculated the quintile based on the proportion

of female leaders and grouped companies based on different intervals of ratio of female
directors: [0.023, 0.148], (0.0148, 0.208], (0.208, 0.263], (0.263, 0.333], (0.333, 1). We divided
the sample into five groups according to the proportion of female directors and conducted
regression according to model (1), respectively, Table 6 shows the result. All control vari-
ables in this paper are consistent and represented as Controls. The results of grouped
regression can’t directly be compared before being tested for the difference between them.
We perform it in Appendix A. The results show that our coefficients are comparable. As
the proportion of female directors increases, the improvements they bring to firms’ envi-
ronmental performance fade gradually and thus, Hypothesis 2 is supported by empirical
evidence. This is also consistent with the prediction of Token theory and business objectives
of enterprises in different stages [4-7,37,38], new female directors in firms with a high
proportion of women leaders tend to obtain more attention, and it is more in line with the
business goals of the company in the initial stage. Our finding extends the results of prior
work by answering the question ‘does a higher proportion of female leaders necessarily
mean better improvements?’. Consistent with the finding of Ahern and Dittmar [33], the
analysis results show that blindly pursuing an increase in the proportion of women leaders
does not necessarily lead to better environmental performance improvements.

Table 6. Differences in impact within different intervals.

CSR-En
Variables

(V)] () 3) @ (5)
FRATIO 15.6885 *** 15.0862 * 8.3057 ** 6.5501 ** 1.2582
(5.7246) (8.9167) (4.2501) (3.2165) (0.8210)

Controls Yes Yes Yes Yes Yes

Fixed effects Yes Yes Yes Yes Yes
n 17,764 22,057 18,323 19,070 25,389

= <0.01, % p<0.05,*p<0.1.
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Finally, to test Hypothesis 3, we group companies according to whether they are
SOEs and regressed according to model (1); Table 7 shows the results. The coefficient of
SOEs is significantly bigger than that of PEs. However, considering Hypothesis 2 was
confirmed, the difference in coefficients between SOEs and PEs may be due to the fact that
their proportions of women leaders are in different ranges. Therefore, we further grouped
our samples based on different intervals of the ratio of female directors: [0.023, 0.148],
(0.0148, 0.208], (0.208, 0.263], (0.263, 0.333], (0.333, 1) and their ownership: SOEs or PEs.
Table 8 presents the results. We find that in most intervals, the relationship between director
gender diversity and the firm’s environmental performance is stronger in SOEs than in
PEs, thus we can conclude that Hypothesis 3 is empirically supported. This confirms our
conclusion that female directors in SOEs tend to have better improvement in environmental
performance than PEs because of the characteristics of the state-owned enterprise itself and
its leaders [25,44,46,47].

Table 7. The effect of ownership difference.

CSR-En
Variable SOE PE
1) 2)
6.0584 *** 1.2744 **
FRATIO (1.7227) (0.5913)
Controls Yes Yes
Fixed Effects Yes Yes
n 26,275 66,390
< 0.01, ™ p < 0.05.
Table 8. The effect of ownership difference.
CSR-En
Variable SOE PE
1) (2) 3) 4) (5) (6) (7) (8) ) (10)
FRATIO 59.75 * 20.89 * 17.10* 12.20 * 4.56 10.75 ** 9.76 ** 0.57 5.69 * 0.47
(34.41) (12.46) (10.13) (6.47) (3.16) (4.88) (4.95) (6.99) (3.36) (0.87)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Fixed Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
effects
n 1317 3929 6340 9229 12,844 11,210 13,425 14,024 14,203 21,064

*p<0.05*p<0.1.

4.3. Additional Analyses

We also used other methods to test the robustness of the results and solve endogenous
problems. In the previous analysis, we used scores developed by Hexun to measure a
firm’s environmental performance (CSR-En) to measure the environmental performance of
enterprises. Referring to the relevant research [22,28,30], we also select annual environmen-
tal information disclosure times (D-En) and corporates’” annual environmental investment
(EnInvest) as the explained variable. Table 6 shows the results in columns (3) and (4),
and the results show that the conclusions of this paper are still robust after changing the
indicators to measure the environmental performance of enterprises, showing that our
conclusions are reliable.

When exploring the effect of ownership structure, we used a grouped regression
approach. Another common approach is to introduce a dummy variable representing the
ownership structure and multiply it with the explained variable before incorporating it
into the model [55,56]. Therefore, we use SOE to represent the ownership of the sample
company. SOE is one only when the sample company is state-owned and zero in other
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cases. The second column of Table 5 shows the regression results and the coefficient of the
interaction term is significantly positive, indicating that the increase in the proportion of
female executives in state-owned enterprises brings greater improvement in environmental
performance. This proves that our previous conclusion is robust.

The regression based on model (1) may have endogenous problems. To solve it, we
further adopted the instrumental variable method. Referring to the variable construction
method of the relevant literature, we adopted the mean value of the proportion of female
directors of other enterprises in the city where the enterprise is located as an instrumental
variable [54,55], and regression analysis was performed using panel two-stage least squares.
The underlying logic is that the proportion of female directors of enterprises in the same
city will be affected by other enterprises, therefore this instrumental variable is correlated
with endogenous variables; at the same time, gender diversity in directors at other com-
panies does not directly affect the company’s environmental performance, therefore the
instrumental variable satisfies the exogenous condition. The regression results are shown
in Tables 9-11. By using the instrumental variable two-stage least squares method, we
found that after controlling the endogeneity of the model, the aforementioned conclusions
still hold.

Table 9. Endogenous problems (2SLS for H1).

CSR-En
Variable
First Stage Second Stage
26.1477 ***
FRATIO (2.5783)
—0.7242 ***
I
v (0.0278)
Endogeneity test 128.456 ***
Under-identification test et
(K-P rk LM statistic) 260.122
Weak identification test 11,782.22 ***
(C-D Wald F statistic) (10% size:16.38)
Weak instrument _ st
(A-R Wald test) F=13472
Controls Yes Yes
Fixed effects Yes Yes
n 107,880 107,880
<001
Table 10. Endogenous problems (2SLS for H2).
CSR-En
Variables
@ () 3) 4) (5)
598.7 ** 582.9 ** 496.8 * 223.9 6.448 **
FRATIO (140.2) (65.2) (66.21) (20.54) (1.139)
—0.01 —0.03 —0.03 —0.06 —0.41
IV *%% *%3% %% %% Ex
(0.003) (0.003) (0.003) (0.004) (0.010)
Endogeneity test 7};39 35;30 33,;32 19;95 1.699
TRV 2506 2076 515 5175
C-D Wald F statistic 49.20 183.3 192.9 S1s. 3917 #+
A-R Wald test 172 e 20 L 0.90
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
n 17,764 17,764 22,057 22,057 18,323 18,323 19,070 19,070 25,389 25,389

55 < 0.01.
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Table 11. Endogenous problems (2SLS for H3).
) CSR-En
Variables SOE PE
e B
v —0.5952 *** —0.7809 ***
(0.0434) (0.0339)
Endogeneity test 86.672 *** 30.470 ***
K-P rk LM statistic 119.571 *** 166.028 ***
C-D Wald F statistic 3184.193 *** 8433.578 ***
A-R Wald test 103.06 *** 34.28 ***
Controls Yes Yes Yes Yes
Fixed effects Yes Yes Yes Yes
n 26,275 26,275 66,390 66,390

<001

5. Conclusions

With data on Chinese listed companies, this paper finds that, on the one hand, as the
proportion of female directors increases, the improvements they bring to firms’ environmen-
tal performance fade gradually. On the other hand, the relationship between director gender
diversity and a firm’s environmental performance is stronger in state-owned enterprises.

Although many studies have found that director gender diversity is positively related
to corporates’ environmental performance, there is a clear lack of in-depth analysis on what
potential changes will happen to the improvements as the proportion of female directors
increases. Thus, we perform this study to examine whether changes would happen and the
underlying reasons behind them. We also, according to different theoretical points of view,
explain our findings (i.e., agency, resource dependence, token hire and ownership theories).
The contributions of our study are as follows:

First, the theoretical implications lie in findings that improvements brought by female
directors are affected by the degree of director gender diversity and companies” owner-
ship. According to the conclusions of existing research, an increase in the proportion of
female leaders can help companies improve their environmental performance [1,20,22,24],
which means that the higher the proportion of female leaders, the better the improvement.
However, just as the classic theory of diminishing marginal utility says, excessive pursuit
of consumption of a product will gradually weaken its utility. Our research finds that
there is a similar phenomenon of diminishing marginal utility in corporate governance:
the marginal improvement in a firm’s environmental performance is diminished as the
ratio of female directors increases. There are two reasons behind this: On one hand, firms
tend to stabilize the market, improve product reputation, and gain sustainable develop-
ment capabilities at the birth stage, causing new female leaders to pay more attention
to environmental performance. With the further addition of other new female leaders,
they will focus more on other business goals such as economic benefits because a good
reputation and sustainability were formed, thus causing the improvements in the firm’s
environmental performance to diminish. On the other hand, when the proportion of female
leaders is low, the addition of new female leaders can bring them more attention and have a
greater impact on the improvement of corporate environmental performance [8]. However,
when the ratio is further expanded, female leaders are no longer token hires [4,5], and
the improvement in the company’s environmental performance will be less than initially.
In addition, although the importance of ownership was recognized, few studies focus on
SOEs’ role in maintaining social stability and promoting sustainable development, and
the possible impact it may cause on the relationship between director gender diversity
and firms’ environmental performance, our research fills this knowledge gap. Meanwhile,
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when improving corporate environmental performance, we should not only focus on the
ratio of female executives but also pay attention to the combination of multiple measures,
such as increasing the proportion of female executives while promoting paperless offices
or building more environmentally friendly production lines so as to improve corporate
environmental performance more efficiently.

Second, our findings also have practical implications for policymakers and regulators.
Increasing the proportion of female leaders does improve corporate environmental perfor-
mance, taking into account the two important topics of gender equality and environmental
protection. However, that does not mean we are going to blindly increase the percentage
of women leaders or directly set quotas for women. According to our findings, efforts to
increase the proportion of female leaders in SOEs with low female leadership are more
efficient than in PEs with relatively high female leadership. When a company’s environ-
mental performance is poor and female leaders are lacking, adding new female leaders
can effectively contribute to improved environmental performance and promote gender
equality. However, when a company’s environmental performance meets the required
standards or the proportion of female leaders reaches a certain level, the improvement
in environmental performance brought about by new female leaders declines, thus the
company should not blindly increase the proportion of female leaders in order to further
improve its environmental performance but find other more efficient ways. This can be
very beneficial to improve the effectiveness of policies aimed at increasing the proportion
of women leaders for the companies’ sustainable development (such as the gender quota
system for the board of directors in the Norwegian and German government’s efforts to
make the percentage of women in senior management positions in the country’s listed
companies mandatory).

The strength of our study Is that (1) it examines the effects of the degree of gender
diversity and ownership structure, which were overlooked in previous studies; (2) Chinese
listed companies are used as samples, which are rarely used but of great practical signif-
icance. The conclusion of this paper is of great help in further understanding the role of
female executives in developing countries. However, due to the availability of data, our
sample is limited to the listed company and ordinary companies are not included in the
scope of the study. Therefore, our conclusion cannot be directly extended to all companies;
a more reasonable sample selection could also enable us to analyze enterprise management
issues and draw more universal conclusions [57,58].

Finally, in this paper, we use the proportion of female directors as independent vari-
ables, and further research can take the number of female directors as an alternative to
explore the existence of ‘critical mass’ in different degrees of director gender diversity
(just as Ben-Amar et al. [30] did). In addition, our sample companies only include listed
companies in China and further research could extend our study to normal companies in
other countries.
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Appendix A

Table Al. Results of seemingly unrelated regression.

Coefficient Difference Test Group 1 Group 2 Group 3 Group 4 Group 5

Group 1 28.35 21.93 22.84 28.88
(0.0000)  (0.0000)  (0.0000)  (0.0000)

Group 2 3.68 455 21.33
(0.0551)  (0.0328)  (0.0000)

Group 3 17.43 4.79
(0.0000)  (0.0287)

14.02
Group 4 (0.0002)

Notes: The p-value is shown in parentheses, the null hypothesis is that the error terms of the grouped regression
model are correlated, and the smaller the p-value means the coefficient is comparable.
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