Board directors’ experience and environmental investment

Abstract

This study examines the impact of directors’ green experience on environmental
investment. Using a dataset of directors’ green experience in Chinese listed firms, we
find that Firms with directors who have substantial green experience tend to increase
their environmental investments. This improvement is mainly through enhancing green
innovations. Additionally, the effect is more prominent in state-owned enterprises. To
address endogeneity concerns, we utilize an exogenous shock, namely the 2012 Chinese
talent acquisition program, which promoted the hiring of green directors, and find that
our main results remain robust following the program’s implementation. Our findings
suggest that appointing green directors is an effective strategy for firms aiming to align
sustainability goals and strengthen their environmental competitiveness.
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1. Introduction

Amid the intensifying global ecological crisis, addressing environmental
challenges rapidly becomes a shared priority among firms, investors, regulators, and
broader society. As a critical pathway toward environmental sustainability,
environmental investment concerns not only regulatory compliance but also serves as
a strategic instrument for firms to build long-term competitive advantages and achieve
sustainable development. In 2023, over 85% of companies worldwide increase their
investments in sustainability-related projects, compared to 75% in 2022 (Deloitte,
2024).! Meanwhile, a Morgan Stanley survey indicates that 54% of individual
investors plan to raise their allocation to sustainable assets by at least 30% in the coming
year.? Corporate environmental governance continues to move from a peripheral issue
to a core agenda in both capital markets and corporate strategy (Azar et al., 2021; Cheng.
2020; Gao et al., 2025; Li and Lu, 2016).

China’s position in global environmental governance is becoming increasingly
prominent. China is the largest carbon emitter, accounting for 35% of global greenhouse
gas emissions in 2023.3 Since firms are the main sources of emissions, they stand at
the center of environmental governance efforts. At the same time, China exhibits a
strong commitment to addressing environmental challenges. In 2023, the country

allocates USD 676 billion to environment-related projects, accounting for 38% of total

' Website: https://www.deloitte.com/cbc/en/about/press-room/executives-say-sustainability-investments-are-up-
new-deloitte-research-reveals.html

? Website: https://www.morganstanley.com/ideas/sustainable-investing-on-the-rise

° Website: https://www.iea.org/reports/co2-emissions-in-2023/the-changing-landscape-of-global-emissions
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global investment and ranking among the highest worldwide.* This high emission and
high investment focuses on the strategic importance of corporate behavior in
environmental governance. Accordingly, China provides an ideal context for exploring
the determinants of corporate environmental investment.

Strategic decisions regarding corporate environmental investment are closely
guided and shaped by the board of directors. As the highest strategic decision-making
body, the board is responsible for resource allocation and overall corporate planning
(Di Giuli and Laux, 2022; Giannetti et al., 2015; Giiner et al., 2008). The knowledge
structure and professional backgrounds of its members directly influence how firms
perceive and respond to environmental issues. A growing body of research examines
the internal governance factors that shape environmental investment decisions. For
instance, board diversity may promote more responsible environmental strategies
(Haque, 2017; Ben-Amar et al.,, 2017), and directors with specific professional
experience such as law or politics may affect firms’ approaches to risk management and
investment planning (De Villiers et al., 2011; Xiao and Shen, 2022). Green experience,
as a key component of human capital, also shapes directors’ judgments and behavioral
tendencies on environmental matters. Studies suggest that directors with green
experience (interchangeable with the term “green director”) contribute to
environmental strategy formulation through their environmental knowledge (Homroy

and Slechten, 2019), domain expertise (Iliev and Roth, 2023), and strategic orientation

‘ Website: https://about.bnef.com/insights/clean-energy/global-clean-energy-investment-jumps-17-hits-1-8-

trillion-in-2023-according-to-bloombergnef-report/



(Collevecchio et al., 2025).

The cognitive advantages associated with these characteristics may influence
corporate environmental investment through multiple mechanisms. First, greater
environmental expertise enhances firms’ ability to improve the execution efficiency of
environmental investment through internal resources. Compared to external capital,
internal resources offer advantages in terms of controllability, information symmetry,
and allocation flexibility, helping to mitigate the uncertainty associated with external
financing (Myers and Majluf, 1984). Directors with environmental knowledge are
better equipped to identify the potential of green projects, which facilitates the
reallocation of resources toward green innovation and supports the steady advancement
of environmental investment. Second, under institutional pressure, green experience
increases directors’ sensitivity to regulatory shifts and societal expectations. This
heightened awareness helps guide firms to proactively adapt to ESG regulations and
market norms at the strategic level, thereby improving compliance and transparency in
environmental investment. Moreover, external incentives may directly stimulate
corporate environmental investment by reducing the marginal cost of green projects.
Environmental expertise enhances firms’ ability to identify and obtain environmental
subsidies, thereby strengthening the role of policy incentives in guiding environmental
investment.

Despite the growing body of research at the intersection of corporate governance
and environmental sustainability, limited attention is paid to the green director,

particularly regarding how their green experience influences corporate environmental
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governance. In this study, we examine whether green directors contribute to enhancing
environmental investment and further explore whether three specific channels—
internal resources, institutional pressure, and external incentives—serve as important
mechanisms through which such influence operates.

We incorporate directors’ work and educational experiences related to
environmental fields to examine how such experiences influence environmental
investment. Using a sample of Chinese A-share listed firms from 2009 to 2022, we find
that firms with a higher presence of green directors tend to invest more in environmental
initiatives compared to those with fewer green directors. In terms of economic
magnitude, a one standard deviation increase in the proportion of green directors is
associated with a 13.34% increase in environmental investment. This result suggests
that directors’ green experience plays a positive effect in both the formulation and
implementation of corporate environmental strategies.

To address potential endogeneity concerns, we exploit the 2012 national talent
acquisition program, the Ten-Thousand Talents Program as an exogenous shock. This
state-sponsored initiative aims to attract high-caliber international professionals with
diverse academic and professional backgrounds. Although the program is not directly
linked to environmental investment, its implementation unintentionally facilitates the
appointment of directors with international exposure and green experience. Our
analysis shows that the program significantly increases the likelihood of green director
appointments, and these directors play a critical role in advancing firms’ environmental

investment. This quasi-natural experiment provides a unique opportunity to examine
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the link between hiring of green directors and corporate environmental initiatives,
offering strong evidence consistent with the broader policy objectives of the program.

Next, we examine whether green directors enhance environmental investment
through institutional pressure. Using path analysis to test the mediating mechanism, we
find that firms with a higher proportion of green directors exhibit stronger green
innovation and significantly greater environmental investment. We also consider the
role of external incentives. The results show that green directors are not significantly
associated with ESG performance, and the mediating effects of ESG and government
subsidies on environmental investment are not significant. Taken together, these
findings suggest that green directors primarily promote environmental investment by
improving the internal allocation and effective use of corporate resources, rather than
by relying on external institutional incentives.

In addition, we further analyze the role of corporate governance structure by
dividing the sample into state-owned (SOEs) and non-state-owned enterprises (non-
SOEs). The results show that green directors significantly enhance environmental
investment in both types of firms, with a slightly stronger effect observed in SOEs.
Specifically, compared to market oriented non-SOEs, SOEs face clearer expectations
regarding social responsibility, which enables green directors to more effectively
promote green projects through resource allocation and strategic decision-making. This
reinforces the internal resource pathway through which green directors facilitate
environmental investment.

Finally, our results are still robust after replacing variables and excluding firms
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with environmental compliance issues, such as those under pollution monitoring,
involved in environmental incidents, or listed as violating environmental regulations.

This study makes several contributions to literature. First, we extend the
understanding of internal drivers of corporate environmental investment. Prior research
on environmental issues largely focuses on ownership structures (Azar et al., 2021; Dou
etal., 2019; Li and Lu, 2016; Shive and Forster, 2020;) and political connections (Xiao
and Shen, 2022). Distinct from these studies, we identify the significant contribution of
green directors to corporate environmental investment from a board governance
perspective and further reveal that they drive the realization of environmental
investment through the internal resource allocation path of enhancing green innovation
capability. Our study reveals the proactive path through which firms engage in
environmental governance, enriches the understanding of intrinsic mechanisms of
environmental investment, and provides support for optimizing resource allocation and
enhancing environmental governance.

Second, this study enriches the literature on how directors’ experiences impact
corporate decision-making. Existing research primarily focuses on directors with
foreign experience (Oh et al., 2021; Quan et al. 2021; Tao et al., 2022; Yuan and Wen,
2018), government experience (Beladi et al., 2022), media experience (Di Giuli and
Laux, 2022), and military experience (Zhang et al., 2022), while studies on green
experience remain limited. Closely related to our work, Homroy and Slechten (2019)
examine the effect of green directors using greenhouse gas emissions as a proxy for

environmental performance. However, such emissions reflect the end outcomes of
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environmental management, which are often influenced by short-term strategies such
as carbon trading or outsourcing high-emission activities. Thus, they potentially do not
accurately reflect a firm’s actual commitment to environmental governance. In contrast,
we adopt a more direct and proactive measure environmental investment to evaluate
firms’ genuine efforts in environmental governance and to better identify the channels
through which green directors exert influence. Moreover, to address potential
endogeneity arising from director self-selection, we leverage the exogenous policy
shock of the 2012 Million People Program to construct a quasi-natural experiment. This
approach provides causal evidence on the internal drivers of corporate environmental
investment.

Furthermore, our study relates to Iliev and Roth (2023), and they find that directors
with experience working in countries that have undergone environmental regulatory
reforms contribute to improving environmental performance in their current firms.
Although their study recognizes the impact of environmentally relevant work
experience, the focus is on how external institutional diffusion driven by foreign policy
changes shapes directors’ green awareness and facilitates compliance-based
performance improvement. In contrast, we extend the definition of green experience to
include directors’ educational and professional backgrounds in environmental fields,
aiming to capture their role in driving environmental investment from within the firm.
Specifically, we seek to identify its internal drivers of firms' environmental investments,
particularly the resource allocation capacity developed through the green innovation

pathway. Our findings broaden the perspective offered by Iliev and Roth (2023),
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demonstrating that directors not only serve as external policy transmitters but also
evolve into internal strategic designers of environmental governance.

The rest of our paper is structured as follows. Section 2 discusses the relevant
literature and research hypotheses. Section 3 describes sample selection. Section 4
presents results, section 5 provides a possible path for our results. Section 6 shows

further analysis. Section 7 shows robustness and Section 8 is our conclusion.

2. Literature review and hypotheses
2.1. Literature review

2.1.1. Impact of managerial characteristics

Upper echelons theory posits that managerial characteristics serve as key antecedents
of strategic decision-making (Hambrick and Mason, 1984). These characteristics drive
from managers’ experiences and shape their cognitive capabilities (Wiersema and
Bantel, 1992) and value systems (Kish-Gephart and Campbell, 2015), ultimately
influencing their decision tendencies and strategic preferences (Zajac and Westphal,
1996). Domain-specific expertise and skills, accumulated through experience, enable
managers to make more informed judgments when facing complex decisions.

Existing studies suggest that directors with different professional experience
contribute uniquely to corporate strategy. For example, Cao et al. (2019) find that
directors with foreign experience help mitigate the risk of stock price crashes. Giiner et
al. (2008) argue that directors with financial expertise enhance firms’ ability to access

external financing. Whitler et al. (2018) show that directors with marketing



backgrounds enable firms to better capture market opportunities, thereby promoting
revenue growth. Di Giuli and Laux (2022) find that directors with media experience
leverage media resources to improve corporate transparency and attract public attention,
ultimately strengthening external governance. Campbell et al. (2023) further point out
that directors with experience in specific functional areas tend to approach corporate
decision-making through the knowledge logic of their respective domains.

These studies indicate that managerial characteristics—particularly expertise and
experience in specific domains—have a substantial impact on the quality of complex
corporate decisions and strategic choices. However, limited research explores how
green experience influences corporate strategy. Iliev and Roth (2023) suggest that
directors with environmental expertise help reduce corporate pollution emissions.
Homroy and Slechten (2019) argue that green experience lowers firms’ information
search costs in environmental governance. In addition, Collevecchio et al. (2024)
emphasize that environmental expertise enables firms to embed sustainability more
deeply into strategic decision-making, thereby preventing symbolic compliance.
Although these studies emphasize green experience, few explore how directors’ green
experience influences strategic investment decisions. It is unclear how this experience
helps directors identify and support environmental investment opportunities through

their judgment and preferences.

2.1.2. Determinants of environmental investment

The existing literature on corporate environmental investment primarily focuses on
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two key motivations. The first relates to the coercive effect of external environmental
regulation, often discussed in the context of the Porter Hypothesis. This hypothesis
posits that well-designed environmental regulations do not undermine firm
competitiveness; instead, they exert external pressure that stimulates firms to invest in
environmental initiatives, thereby improving resource efficiency and market
performance (Porter and Linde, 1995). Empirical studies provide support for this view.
For instance, Yan et al. (2021) show that government-issued environmental policies and
regulations impose external pressure on firms, prompting them to enhance production
efficiency and reduce pollution to meet compliance requirements. Similarly, Berman
and Bui (2001) find that stringent environmental regulations incentivize firms to
increase their investment in green technologies and clean energy, helping them meet
environmental standards while potentially improving overall productivity.

On the other hand, internal factors such as governance structures and strategic
orientations are also widely recognized as playing a critical role in environmental
investment decisions. Even under the same external regulatory environment,
differences in managerial judgment and organizational capacity can decisively
influence how firms formulate and implement their green strategies. Specifically, the
development of environmental strategy depends not only on objective conditions such
as industry context but is also strongly driven by managerial capabilities, organizational
structures, and environmental awareness (Zhang et al., 2022). Dou et al. (2019) find
that family-owned firms, due to their long-term orientation and family commitment

more tend to take proactive environmental responsibility. Berrone and Gomez-Mejia
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(2009) show that positive correlation between executive compensation and
environmental performance, indicating that firms reinforce environmental
responsibility through internal incentive mechanisms.

Taken together, the existing literature provides strong evidence on internal drivers
of environmental investment. However, how directors green experience impacts their
investment preferences and guides firms in making strategic resource allocations

remains underexplored.

2.2. Hypothesis development

According to the literature on managerial characteristics, we argue that such traits
significantly impact firms’ environmental investment decisions. Environmental
investment reflects directors’ awareness of and commitment to sustainability issues.
However, the long-time horizon, high autonomy, and uncertain returns associated with
green projects (Sharma and Vredenburg, 1998; Dou et al., 2019) make such investments
particularly sensitive to directors’ value orientations. Hass et al. (2015) suggest that
when cognitive capacity and resources are constrained, managers tend to focus on
domains they are most familiar with. Therefore, directors with green experience more
tend to possess stronger environmental awareness and a greater willingness to act,
which in turn affects firms’ resource allocation and strategic engagement in
environmental governance. Green experience constitutes both a cognitive advantage
and a strategic capability. It can increase directors’ sensitivity to environmental issues

and strengthen their judgment and influence in environmental governance. Specifically,
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such experience may promote corporate environmental investment through the
following three mechanisms.

First, green directors tend to promote green technologies to enhance environmental
investment. This strategic focus on internal resources enhances the firm’s autonomy in
capital deployment decisions while improving resource utilization efficiency across
projects (Myers and Majluf, 1984). This process is reinforced by leaders’ environmental
values, as demonstrated by the value imprinting effect found in CEOs with foreign
experience (Quan et al., 2021). Directors with environmental expertise enable them to
better identify promising green technologies and evaluate their strategic fit with
organizational capabilities. By making informed decisions about allocating limited
capital to the most viable innovations, they create a self-reinforcing cycle where internal
technological capabilities shape investment patterns. This expertise-driven approach
ultimately strengthens both the strategic priority and operational effectiveness of
environmental investments by reducing uncertainties associated with external
conditions.

Second, green directors are better positions to guide firms in responding to
institutional pressure, thereby increasing environmental investment. As regulatory
bodies and capital markets place growing emphasis on ESG performance, firms face
heightened expectations to improve their environmental outcomes. Green directors tend
to be more sensitive to changes in environmental policy and help firms proactively
adapt to external standards by enhancing ESG practices and disclosure (Iliev and Roth,

2023). This strengthens the strategic importance of environmental governance and
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encourages greater investment in environmental initiatives.

Finally, external incentives enhance firms’ motivation to engage in environmental
investment by providing additional financial support. Government subsidies help
relieve funding pressures associated with green projects and stimulate firms’
willingness to adjust their environmental strategies. Colombo et al. (2013) find that
subsidies consistently improve both firms’ investment capacity and willingness.
Directors with green experience are more sensitive to policy opportunities and are better
positioned to guide firms in identifying and obtaining relevant incentives, thereby
enabling the implementation of green projects that would otherwise be hindered by
financial constraints.

In summary, we argue that green directors tend to recognize environment projects
as a strategic issue that firms need to respond to urgently and thus drive firms to invest
more in the environment. Therefore, we propose the following hypothesis.

Main Hypothesis: Firms with directors with greater green experience will increase

their environmental investments.

3. Research design
3.1. Data
We obtain director experience and financial data from the China Stock Market and

Accounting Research (CSMAR) database for A-share firms on the Shenzhen and
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Shanghai stock exchanges from 2009-2022.° Additionally, we obtain ESG data from
the Wind database. Huazheng ESG covers a broad range of Chinese listed firms, is
frequently updated, and employs scoring criteria with China’s national conditions. We
exclude financial firms, special treatment firms (ST or *ST),® and firms with missing

data. All continuous variables are Winsorized at 1% and 99% levels.

3.2. Environmental investment

We obtain environmental investments from “important project under
construction””’ notes of firms’ statements. It provides a more timely and accurate
reflection of ongoing environmental expenditure (Chemmanur et al., 2024; Li and Lu,
2022; Zhou et al.,2025). To minimize the firm size effect, we define the firm’s
environmental investment as the natural logarithm of one plus the environmental

investment.

3.3. Corporate directors’ experience
We follow the approach of previous studies (Giiner et al., 2008; Giannetti et al.,
2015; Zhang et al., 2022) to construct measures of directors’ experiences, combining

education and work experience to identify directors’ green experiences. We manually

° Although information on directors’ personal experience has been available since 2008, we begin the sample
selection from 2009 to ensure completeness, as disclosure of ESG data only began that year.
¢ In the Chinese stock market, when a firm is given special treatment, it means that the firm is at risk of delisting.
" This includes expenditures related to environmental protection, pollution control, and energy conservation projects
such as wastewater and exhaust gas treatment, dust removal and suppression, smoke and dust management,
desulfurization and denitrification, nitrogen removal, ecological restoration, clean production, and other
environmental engineering efforts.
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collect data on directors’ green experience from their biographical information. A
director is considered to have green experience if they meet one of the following criteria:
(1) They hold a degree or patent related to environmental studies or technologies® or
(2) They have work experience in an environmentally-related field.® To ensure
accuracy in identifying green experiences, we follow a method used by Homroy and
Slechten (2019) based on environmental-related keywords such as “environmental”,
“environmental protection”, “new energy”, “clean energy”, “eco”, “low carbon”,
“sustainable”, “energy saving”, and “green” frequently appeared in the biographical
information of green directors, describing their educational background, job title, and
work experience. !’Directors’ biographical information includes personal information,
educational background (i.e. education, degree, and specialty), work experience (i.e.
company name and position held), and additional qualifications (i.e. professional
certifications). Biographical data is formatted and standardized within the database,
providing a reliable foundation for our text analysis.

To measure directors’ green experience, we use a ratio of directors with green
experience to the total number of directors (GB). We also measure the green experience
of the CEO and board chair using indicator variables that equal one if the firm’s CEO

or board chair has green experience, and zero otherwise. Independent directors is the

ratio of independent directors with green experience to the total number of directors.

® Such as environment, environmental engineering, and energy majors.

® Such as the Department of Environmental Protection, the Sustainable Agriculture Foundation, and the Institute for

Advanced Study of Sustainable Development.

* Chinese keywords correspond to ‘I35, “FRR, “HrGEVR, TEISREIR", LB, KB, AT HRLE, “HiRE, ‘S
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Table 1 provides summary statistics for the main variables in our analysis. The
mean of E/ is 3.519, the standard diversion is 6.885, indicating a higher variation in
environmental investment. The mean of GB is 0.111, where 11.1% of directors in the
total sample firms have green experience.

Table 1 here.

Panel A of Table 2 presents the distribution of green director by industry and Panel
B provides definitions for each industry category. Among all industries, firms in Public
Utilities (N), Energy Supply (D), and Construction (E) show the highest proportions of
firms with at least one green director, within-industry ratios of 0.79, 0.73, and 0.60,
respectively. In absolute numbers, most green directors in the Manufacturing (C)
industry account for 66% of all firms with green directors. Other industries such as
Information Technology (I), Transportation (G), and Wholesale and Retail Trade (F)
also have a notable presence, though with lower within-industry ratios.

Table 2 here.

4. Results
4.1. Baseline results
We test the impact of green experience on corporate environmental investment
with the following model:
El; ;=09+0;GB; Fo,X; 40+, (1)
where i and ¢ are firms and years, respectively, £/ is environmental investment, defined

as the natural logarithm of one plus the environmental investment. GB is the green
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experience of directors. Following previous literature (Homroy and Slechten, 2019;
Chemmanur et al., 2024), we control for a set of firm-level variables (X). Control
variables include firm size (Size), firm age (Age), financial leverage (Lev), cash holding
(Cash), profitability (ROA), shareholder ownership (Large), control entrenchment
(Dual), independent director (Indep), institutional investor (/mstown) and analysist
(Analyst). Variable A; denotes year fixed effects and §; denotes firm fixed effects.
Detailed variable definitions are listed in Appendix A.

Table 3 reports the estimation results, and Columns (1) to (6) show the results
using multivariate fixed effects. All columns show that GB coefficients are significantly
positive at the 1% level. Column (3) shows that an increase of one standard deviation
in green directors increases environmental investment by 0.469, which corresponds to
a 13.34% increase relative to the sample mean of environmental investment. Therefore,
the results support our main hypothesis. We interpret the findings in Table 3 to mean
that the cognitive advantage and strategic preferences associated with green experience
led green directors to favor resource allocation toward green projects, thereby
enhancing firms’ environmental investment.

Table 3 here.

4.2. Endogenous tests
To mitigate the reverse causality issue whereby environmental investment might
lead to the appointment of green directors, we exploit the 2012 launch of the National

Special Support Program for High-level Talents (also known as the Ten Thousand
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Talents Program, TTTP) an exogenous shock on green directors. TTTP is centrally
coordinated by the central government and jointly implemented by multiple

ministries. !

Its key feature is that support and honors are conferred directly on
individuals rather than firms, providing institutional support for high-level talents
through financial grants, platform professional opportunities, and cross-departmental
services. Additionally, the TTTP complements policies aimed at attracting high-skilled
emigrants, together furthering the goal of recruiting and retaining high-level talents by
improving their visibility and career feasibility within China.

It is important to note that programs are not explicitly target firms and their boards.
Rather, policy-driven expansions in talent supply increase the likelihood that firms can
access and appoint individuals with environmental expertise to their boards. As
Giannetti et al. (2015) suggest, high-skilled emigrants policies increase the supply of
individuals with foreign experience.!'? Accordingly, we investigate the impact of

directors’ green experience on corporate environmental investment within the TTTP

setting. The specific multiple regression model is expressed as follows:

E[i,z:ﬁ0+ﬂ1GBi,tXPOSt"',BZXi,t‘Mt"'gj+3i,t (2)

“Website link:
https://www.mohrss.gov.cn/SYrlzyhshbzb/rencairenshi/zcwj/zhuanyejishurenyuan/202002/t20200211_359464.htm
1
“The policy in Giannetti et al. (2015) refers to local-government initiative to attract high-skilled immigrants. By
contrast, the TTTP is a central-government policy that likewise benefits from global talent mobility but has a broader
scope. It targets both domestic and international talent, including group similar to those in Giannetti et al. (2015)
returning overseas professionals. This broader design enables the program to support both local talent and returnees,
thereby establishing a more comprehensive system of talent attraction and retention. Consequently, the TTTP does
not provide the regional or temporal variation required for the instrumental-variable strategy used by Giannetti et al.
(2015), its uniform nationwide rollout eliminates the regional and timing differences present in earlier policies,
improving the reliability of our estimates.
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Where EI is the natural logarithm of one plus the environmental investment. Post
is an indicator variable that equals one for year after policy (2012-2022) and zero
otherwise. The other variables are consistent with Model (1).

Table 4 reports the results of the program impact on environmental investment.
Panel A shows that coefficient of GB x Post is significantly positive at the 1% level.
This suggests that the inclusion of green directors promotes corporate environmental
investment following the program implementation. Column (6) shows the dynamic
effects of the program. We split Post in Equation (2) into a series of year indicator
variables, including Before (-3), Before (-2), Current (0), and After (21), corresponding
to before, current year, and after the event, respectively. We find that all interactions
between GB and Before are not significant, supporting the parallel trend hypothesis.
The coefficients of GB and After are significant and positive, indicating that green
directors have a positive impact on environmental investment after the implementation
of the program.

To mitigate sample selection bias and enhance the identification validity, we use
a propensity score matching (PSM) approach to match each firm in the treatment group
(i.e., with at least one director with green experience, foreign experience, foreign and
non-green experience, foreign and green experience). Matching variables from baseline
model, and we use the nearest-neighbor one-to-one matching for sample matching. The
following regression is estimated on the matched sample to compare treated and control

firms.
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Where Treat is one of the four proxies for directors’ experience: Treat is an indicator
variable that equals one if a firm has at least one director with green experience. FD is
an indicator variable that equals one if a firm has at least one director with foreign
experience, and zero otherwise. FNGD s is an indicator variable that equals one director
with foreign experience but without green experience, and zero otherwise. FGD is an
indicator variable that equals one if firm has at least one director with both green and
foreign experience, and zero otherwise. Post is an indicator variable that equals one for
year after policy (2012-2022) and zero otherwise. The other variables are consistent
with Model (1).

The results are presented in Panel B of Table 4. In all columns, 7reat xPost is
significantly and positive. In economic terms, column (2) shows that firms with green
directors increase their environmental investment by 8.35% in the post-plan period, compared
to firms without green directors during the same period. Column (6) is a dynamic effect that
also satisfies the parallel trend assumption.

Table 4 here.

Furthermore, to avoid misattributing firms’ green outcomes to foreignness, we
separately examine the effects on environmental investment of appointing directors
with foreign and green experience and directors with foreign but no green experience.
Column (1) of Table 5, the coefficient of FDxPost is positive and insignificant,
indicating that appointing foreign directors does not increase environmental investment
after the TTTP. Column (2) — (4) estimate the effect for foreign directors without green

experience (FNGD) and with green experience (FGD). In column (2), the FNGD xPost
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coefficient is negative and insignificant, however FGD xPost is positive and significant
at the 1% level, suggesting that after the TTTP, only foreign directors with green
experience are associated with higher environmental investment. Results in columns (3)
and (4) are consistent. Column (5) shows the dynamic effects, indicating that the
parallel-trends assumption holds in the pre-treatment period and that the estimated
effects are significant in the post-treatment period.

Additionally, we compare the before and after the policy presence of directors with
both foreign and green experience (FGB) and those with foreign experience only (FB),
and report the t-test results in Appendix B. The results show a significant increase in
the appointment of both FGB and FB directors following the TTTP, with significant at
the 1% level. This finding suggests that the policy-induced talent shock created real
opportunities for firms to appoint directors who are more likely to possess green
expertise.

Overall, our results are not driven by reverse causality but by directors bringing
environmental expertise into the boardroom, thereby increasing environmental
investment.

Table 5 here.

5. The impact pathway of green directors

To further explore the main drivers of firms’ environmental investment, we
identify three pathways through which green directors’ impact environmental decision-

making: technological capabilities, sustainable governance, and access to external
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resources. Specifically, we examine green innovation, ESG, and government subsidies
as the key mechanisms through the green directors’ promotion of environmental
investments.

We use path analysis to examine whether green directors’ impact corporate
environmental investments through the mediator variables. Path analysis allows us to
quantify the indirect effects of independent variables on dependent variables via
mediators and to decompose the total effect into its constituent paths. This method is
widely employed in finance and accounting literature for mechanism identification (Di
Giuli and Laux, 2022; Liang and Li, 2024; Oh et al., 2021; Pevzner et al., 2015; Radu

and Smaili, 2021; Subramony et al., 2018).

5.1 Internal resources: Green innovation

We investigate whether green directors promote firms’ environmental investments
by enhancing their green innovation capabilities. Green innovation reflects a firm’s
accumulated technological capabilities in addressing environmental challenges (Quan
et al., 2021). It provides actionable pathways and technical support for environmental
governance initiatives such as pollution control, energy conservation, emission
reduction, and resource recycling. Therefore, green innovation may serve as an
important mediating pathway through which green directors influence environmental
investment. To measure green innovation, we use the natural logarithm of one plus the
total number of environment-related patent applications (Chen et al., 2021). The data
are obtained from the CNRDS database.
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Table 6 reports the results of the direct and indirect effects of green directors on
environmental investment. The total effect of green directors on environmental
investment is 2.991, and the indirect effect through green innovation is 0.160,
accounting for about 5.4% of the total. This indicates that green innovation serves as
an effective pathway for green directors to promote environmental investment by
transforming their environmental expertise into actionable technological capabilities. It
enables firms to implement targeted, technically feasible environmental projects,
thereby strengthening the alignment between corporate investment decisions and

sustainability goals.

Table 6 here.

5.2 Institutional pressure: ESG

Under the combined pressure of regulatory requirements and societal expectations,
firms increasingly strengthen their ESG governance mechanisms to better address
external compliance demands and responsibility-oriented standards. Cheng et al. (2014)
suggest that firms with higher ESG performance are more likely to gain trust from
external stakeholders. Directors with green experience are more attuned to policy
direction and can guide firms in enhancing their ESG responses, thereby forming a key
mechanism through which environmental investment is promoted. To measure a firm’s
ESG, we use Huazheng ESG rating as a proxy. ESG is categorized into nine levels,
ranging from low to high (C to AAA). We convert these ratings into numerical values,

with C assigned a score of 1(lowest) and AAA a score of 9 (highest).
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Panel A of Table 7 reports the path analysis with ESG as a potential mediator. The
coefficient on the GB —ESG path is positive and statistically insignificant. The
coefficient on the ESG—EI path is significant and positive at the 1% significance level.
Consequently, the estimated indirect effect (GB —ESG —EI) is not significant,
indicating that ESG does not mediate this relationship. The total effect has a coefficient
of 2.938, which is close to the direct effect coefficient of 2.929, both are significant at
the 1% level, suggesting the impact operates primarily through the direct path.

Table 7 here.

5.3 External incentives: Government subsidy

Directors’ green experience may help improve firms’ ability to identify and
respond to environmental subsidy policies, thereby potentially strengthening the
guiding effect of external incentives on environmental investment. Accordingly, we
further examine whether external incentives may serve as a channel through which
green directors influence environmental investment. Following Chemmanur et al.
(2024), we collect data on the amount of environmental subsidies received by firms.
Subsidy is measured as the amount of government-provided environmental subsidies
received by a firm, expressed as a percentage of its total assets.

Panel B of Table 7 show path analysis results using government subsidy as a
potential mediator. The first-stage coefficient for the mediation path (GB — Subsidy)
is negative and insignificant. This suggests that firms with green directors do not have
an advantage in obtaining government subsidies and may even exhibit a negative

association. Although government subsidies themselves promote environmental
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investment, the indirect effect is not significant. The coefficient on the path Subsidy —
El s positive and significant at the 5% level, indicating that when subsidies are in place,
they are indeed used for environmental purposes. However, the first-stage relationship
does not hold, the overall indirect effect remains insignificant. These results indicate
that government subsidies do not constitute a mediating channel between green
directors and environmental investment. Moreover, the coefficient of total effect is
3.009, close to the direct effect and is significant at the 1% level, reinforcing that the
positive impact of green directors on environmental investment operates primarily
through the direct path, with only a negligible and statistically insignificant contribution
from the mediation channel.

Overall, this result suggests that government subsidies are not the main driver of
the positive effect of green directors on environmental investment. Rather, their
influence is reflected in improving the efficiency of resource utilization rather than in

the acquisition of subsidies.

Table 7 here.

6. The effect of government ownership

In China, State-owned enterprises (SOEs) are not only important economic entities,
but also bear the responsibility for promoting and implementing national policies. The
government holds shareholding in firms, and it can effectively and directly influence
the decision-making of these firms through a variety of mechanisms (formulation of

corporate strategies). As the objective functions of SOEs and non-SOEs differ, the
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impact of green directors may also vary between the two types of firms. SOEs typically
pursue dual objectives—economic efficiency and social responsibility—and their
emphasis on social welfare may enhance their motivation and capacity to respond to
government-advocated sustainable development goals (Chammanur et al., 2024).

To examine potential differences between the two types of firms, we divide the
full sample into two subsamples: SOEs and non-SOEs. Columns (1)—(4) of Table 8
present the results for SOEs, where the coefficient on GB is positive and statistically
significant at the 1% level. Columns (5)—(8) show the results for non-SOEs, the
coefficients are also positive and significant, but slightly smaller than those for state-
owned firms. These results suggest that the impact of green directors on environmental
investment is relatively greater in SOEs. This may stem from the fact that state-owned
enterprises place greater emphasis on a socially responsible management orientation,
which creates a more favorable governance environment for green directors to play a
role in promoting environmental investment, thereby enhancing their influence. The
result also supports Chammanur et al. (2022) that SOEs are more concerned with social
welfare.

Table 8 here.

7. Robustness checks
We conduct several robustness checks to examine baseline findings. First, we use
alternative definitions of green directors. Specifically, we examine green CEOs, green

board chairs, and green independent directors. Table 9 reports the results: columns (1)—
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(2) show estimates for CEOs, (3)—(4) for board chairs, and (5)—(6) for independent
directors. In all columns, the GB coefficient remains positive and significant, indicating
that the effect of green directors on environmental investment is robust across different
board roles.

Table 9 here.

Second, in our baseline regressions, we do not exclude firms with pollution
monitoring. To eliminate passive investment behaviors potentially driven by regulatory
pressure, we exclude these firms from our sample. Columns (1)-(6) of Table 10
represent firms excluding those under key pollution monitoring, environmental
violation events, and environmental emergencies, respectively. Our findings indicate
that excluding firms with specific regulatory pressures does not alter our results.

Table 10 here.

8. Conclusion

In this paper, we examine the impact of directors’ green experience on corporate
environmental investment. We find that green directors significantly promote
environmental investment. To address potential endogeneity concerns, we exploit the
2012 Ten Thousand People Program as an exogenous shock to identify the causal
relationship between green directors and environmental investment. The results
indicate that the relationship is not driven by endogeneity. Our findings remain robust

after replacing variables and excluding firms with environmental compliance issues.

28



Further analysis reveals that green innovation serves as the primary internal
channel through which green directors enhance environmental investment, while
institutional pressure and external incentives (ESG and government subsidies) are not
the main driving forces. This suggests that the influence of green directors goes beyond
improving compliance or securing policy benefits; more importantly, their cognitive
capacity and strategic orientation lead firms to prioritize long-term sustainability in
resource allocation.

We also investigate the role of corporate governance structures. The results show
that both SOEs and non-SOEs have significant increases in environmental investment,
with a slightly stronger effect on SOEs. This finding reinforces the idea that governance
structures shape the effectiveness of green directors through the internal resource
pathway.

Overall, our study provides evidence that directors’ green experience has a
substantive impact on promoting corporate environment strategies. It also broadens the
understanding of how board member experience influences strategic formulation and

resource allocation within corporate governance.
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Table 1.

Summary statistics

This table presents summary statistics of the main variables used in the regression analysis. The
sample period covers the years 2009 to 2022. EI is defined as the natural logarithm of one plus
environmental investment. ENVI represents the total amount of environmental investment. GB is to
the ratio of directors with green experience to the total number of board members.

N Mean SD Min P50 Max
EI 37,176  3.519 6.885 0.000 0.000  20.751
GB 37,176 0.111 0.156 0.000 0.091 0.857
Size 37,176  22.106 1.307 19.564 21.921 26.147
Lev 37,176  0.422 0.214 0.050 0410 0.967
ROA 37,176  0.039 0.068 -0.308 0.040  0.213
Age 37,176  2.831 0.367 1.609 2.890  3.555
Cash 37,176  0.172 0.138 0.009 0.131 0.681
Large 37,176  0.347 0.152 0.003 0.324  0.990
Dual 37,176  0.288 0.453 0.000 0.000 1.000
Indep 37,176 0.374 0.052 0.333 0.333 0.571
Instown 37,176  0.822 0.963 0.006 0.562  6.296
Analyst 37,176  1.383 1.191 0.000 1.386  3.784
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Table 2.
Distribution of Green directors by Industry
This table reports on the distribution of green directors by industry. GBD is a firm with at least one
green director. GBD Total is an indicator variable that equals one if firm with at least one green
director, and zero otherwise. GBD/Total is a ratio of GBD within Total. GBD/ Total number of
observations is a ratio of GBD to Total number of observations.

Panel A: Green director by Industry

GBD/Total number Total number

Industry GBD GBD Total of observations of observations
A 211 1% 0.50 424

B 467 2% 0.53 874

C 12,834 66% 0.53 24,063
D 1,055 5% 0.73 1,447
E 474 2% 0.60 787

F 689 4% 0.37 1,840
G 520 3% 0.47 1,114
H 50 0% 0.50 100

I 1,280 7% 0.46 2,792
K 644 3% 0.54 1,189
L 361 2% 0.47 773

M 211 1% 0.54 391

N 460 2% 0.79 581

o 1 0% 0.17 6

P 46 0% 0.48 95

Q 91 0% 0.54 168

R 121 1% 0.27 455

S 42 0% 0.55 77
Total 19,557 100% 0.53 37,176

Panel B: Definition of industry classification

A - Agriculture, forestry, animal husbandry and fishing

B - Mining

C - Manufacturing

D - Electricity, heat, gas and water production and supply

E - Construction

F - Wholesale and retail trade

G - Transportation, storage and postal services

H - Accommodation and Food Services

I - Information Transmission, Software and Information Technology Services
K - Real Estate

L - Leasing and Business Services

M - Scientific Research and Technology Services

N - Water, Environment and Public Facilities Management Industry
O - Residential Services, Repairs and Other Services

P - Education

Q - Health and social work

R - Culture, Sports and Recreation

S - Public administration, social security and social organizations
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Table 3.

Green directors and Environmental investment

This table reports the results on the impact of green directors on environmental investment. The
dependent variable is the natural logarithm of one plus environmental investment. GB represents
the ratio of directors with green experience. Variable definitions are provided in Appendix A. t-
statistics are reported in parentheses, with standard errors clustered at the firm level. *, **_ and ***
indicate significance at the 10%, 5%, and 1% levels, respectively.

Dependent variable: EI

() (2) (3) “4) (5) (6)
GB 3256 3.022" 3.010" 2793 3.009" 2,755
(5279)  (5.129) (5.098) (4.856) (5.148) (4.632)
Size 0.936"* 0.914™* 0.963*** 0.924™** 0.961"**
(7.937) (7.544) (7.950) (7.643) (7.532)
Lev -0.684 -0.664 -0.706" -0.587 -0.707
(-1.609) (-1.556) (-1.659) (-1.373) (-1.565)
ROA 0.511 0.398 -0.052 0.078 -0.448
(0.876) (0.683) (-0.088) (0.134) (-0.705)
Age -0.160 -0.163 -0.249 -0.425 -0.029
(-0.226) (-0.223) (-0.333) (-0.572) (-0.035)
Cash -0.563 0.572 -0.752" -0.720" -0.655"
(-1.516) (-1.547) (-2.029) (-1.965) (-1.666)
Large 0.222 0.149 0.187 0.519
(0.261) (0.177) (0.221) (0.575)
Dual 0.076 0.120 0.094 0.224"
(0.604) (0.957) (0.750) (1.665)
Indep 0.708 0.746 0.673 0.658
(0.649) (0.687) (0.616) (0.566)
Instown -0.030 -0.021 -0.031 -0.007
(-0.536) (-0.373) (-0.556) (-0.128)
Analyst 0.050 0.047 0.061 0.031
(0.994) (0.924) (1.200) (0.567)

Intercept  3.159™*  -16.688""  -16.602"""  -17.358"*  -16.073"*  -18.009"""
(46.291)  (-5.400) (-5.020) (-5.180) (-4.827) (-4.985)

Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Industry x No No No Yes No No
Year FE

Province x  No No No No Yes No
Year FE

Province x  No No No No No Yes
Industry x

Year FE

N 37,176 37,176 37,176 37,170 37,171 35,785
Adjust R? 0.565 0.569 0.569 0.573 0.576 0.605
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Table 4.

Identification 1: Ten Thousand Talents Program

This table reports the results of the impact of TTTP on environmental investment. Panel A presents
multiple regression results and examines the dynamic effects of the policy. Panel B shows the results
based on matched samples constructed through propensity score matching. The matching variables
are derived from the baseline covariates, and the nearest-neighbor matching is employed to pair
each treated firm with a comparable control firm. GB represents the ratio of directors with green
experience. Treat is an indicator variable that equals one if firm with at least one green director, and
zero otherwise. Post is an indicator variable that equals one for years after the TTTP, and zero
otherwise. Variable definitions are provided in Appendix A. t-statistics are reported in parentheses
and are clustered at the firm level. *, **, and *** indicate statistical significance at the 10%, 5%,
and 1% levels, respectively.

Panel A: The effect of TTTP on firms’ environmental investment.

Dependent variable: EI

() ) 3) “4) ®) (6)

GB xPost 3.179"™*  2.874™ 2.512™* 2.853"" 2.535™
(5.565) (5.223) (4.659) (5.265) (4.584)
GB xBefore (-3) 0.865
(0.549)
GB % Before (-2) 1.987
(1.637)
GB xCurrent (0) 1.018
(1.123)
GBxAfter (=1) 3.196™
(5.524)
Control variables No Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Industry x Year FE No No Yes No No No
Province x Year FE No No No Yes No No
Industry xProvincexYear FE ~ No No No No Yes No
N 37,176 37,176~ 37,170 37,171 35,785 37,176
Adjust R’ 0.566 0.569 0.573 0.576 0.605 0.569
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Panel B: PSM-DiD analysis

6] () 3 “ (%) (6)
TreatxPost 0.345™" 0.337""  0.310™"  0.342"" 0.345™"
(3.312)  (3.252) (2.973) (3.265) (3.041)
Treat xBefore (-3) 0.023
(0.073)
Treat xBefore (-2) 0.096
(0.351)
TreatxCurrent (0) -0.195
(-0.889)
TreatxAfter (=1) 0.306™"
(2.805)
Control variables No Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Industry x Year FE No No Yes No No No
Province x Year FE No No No Yes No No
Industry X ProvincexYear FE  No No No No Yes No
N 37170 37170 37164 37165 35779 37170
Adjust R’ 0.564 0.568 0.572 0.575 0.605 0.568
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Table 5.

Identification 2: Ten Thousand Talents Program and foreign experience

This table reports results by directors’ foreign experience, showing estimates for foreign directors,
foreign directors without green experience, and foreign directors with green experience. FD are
equal to one if a firm has at least one director with foreign experience, and zero otherwise. FNGD
are equal to one if a firm has at least one director with both non-green and foreign experience, and
zero otherwise. FGD are equal to one if a firm has at least one director with both green and foreign
experience, and zero otherwise. Post is an indicator variable that equals one for years after the
TTTP, and zero otherwise. Variable definitions are provided in Appendix A. t-statistics are reported
in parentheses and are clustered at the firm level. *, **, and *** indicate statistical significance at
the 10%, 5%, and 1% levels, respectively.

1) (2) 3) “) (5)
FD xPost 0.045
(0.351)
FNGD xPost -0.110 -0.119
(-0.889) (-0.967)
FGD xPost 0.458™" 0.462""
(2.713) (2.741)
FGD XxBefore (-3) 0.245
(0.485)
FGD xBefore (-2) -0.263
(-0.656)
FGDxCurrent (0) -0.166
(-0.502)
FGDxAfter (=1) 0.510™
(2.906)
Control variables Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Industry xProvincexYear FE  Yes Yes Yes Yes Yes
N 35769 35777 35777 35770 35770
Adjust R’ 0.604 0.605 0.605 0.605 0.605
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Table 6.

Underlying channel: Internal capability

This table presents the underlying mechanisms of green innovation in the association between the
green directors and environmental investment. /nnovation is measured as the natural logarithm of
one plus the number of green invention patent applications. Direct effect is the impact of green
directors on environmental investments. Indirect effect reflects Innovation as a mediator between
green directors and environmental investment. 7otal effect is the sum of direct and indirect effects.
Elis the natural logarithm of one plus environmental investment. GB represents the ratio of directors
with green experience. Definitions of all other variables are provided in Appendix A. t-statistics are
reported in parentheses, with standard errors clustered at the firm level. *, ** and *** indicate
statistical significance at the 10%, 5%, and 1% levels, respectively.

Coefficient Z-statistic

Direct effect GB— EI 2.831™ 4.657
Mediating path  GB— Innovation 0.401™" 4.657

Innovation— EI 0.400™ 5.794
Indirect effect =~ GB— Innovation— EI 0.160™ 3.630
Total effect 2.991™ 4.734
Control variable Yes
Year FE Yes
Firm FE Yes
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Table 7.

Underlying channel: External institutional

This table presents the underlying mechanisms of ESG and government subsidies in the relationship
between green directors and environmental investment. Panel A shows the results of the effects of
ESG on environmental investment. Panel B documents the results of the effects of government
subsidies on environmental investment. Direct effect is the impact of green directors on
environmental investments. Indirect effect reflects ESG as a mediator between green directors and
environmental investment. 7ofal effect is the sum of direct and indirect effects EI is the natural
logarithm of one plus environmental investment. GB denotes the ratio of directors with green
experience. ESG refers to the firm’s ESG rating. Subsidy is the amount of environment-related
subsidies a firm receives in a given year, scaled by its total assets. Definitions of all other variables
are provided in Appendix A. t-statistics are reported in parentheses, with standard errors clustered
at the firm level.. *, ** and *** indicate statistical significance at the 10%, 5%, and 1% levels,

respectively.
Panel A: Green directors, ESG and Environmental investment
Coefficient Z-statistic

Direct path GB— EI 2.929" 4.554
Mediating path GB— ESG 0.067 0.778

ESG— EI 0.130™" 2.633
Indirect effect GB— ESG — EI 0.009 0.746
Total effect 2.938" 4.558
Control variable Yes
Year FE Yes
Firm FE Yes
Panel B: Green directors, Government subsidy and Environmental investment

Coefficient Z-statistic
Direct path GB— EI 3.028" 4.837
Mediating path  GB— Subsidy -0.005 -1.421
Subsidy— EI 3.871" 2.104

Indirect effect =~ GB— Subsidy— EI -0.019 -1.178
Total effect 3.009™ 4.796
Control variable Yes
Year FE Yes
Firm FE Yes
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Table 8.

The effect of government ownership

This table presents how government ownership affects the association between environmental investment and green directors.
The sample is divided into SOE and non-SOE firms based on the classification of each firm’s ultimate ownership type. The
dependent variable is the natural logarithm of one plus environmental investment. GB represents the ratio of directors with
green experience. Detailed definitions of all variables are provided in Appendix A. t-statistics are reported in parentheses,
with standard errors clustered at the firm level. *, **, *** statistical significance at the 10%, 5%, and 1% levels, respectively.

Dependent variable: EI

(1 (2) (3) 4) (5) (6) (7) (3)
SOE Non-SOE
GB 3.439™ 3.010" 3.293™ 3.168™ 2.568"" 2.434" 2.681" 2.582"
(3.674) (3.286) (3.581) (3.096) (3.448) (3.401) (3.580) (3.492)
Size 1.007** 1.048* 1.012"* 0.912* 0.872* 0.944™* 0.881™" 0.979"
(4.988) (5.193) (4.958) (3.976) (5.859) (6.350) (5.951) (5.979)
Lev -0.975 -0.943 -0.784 -0.837 -0.413 -0.495 -0.398 -0.574
(-1.302) (-1.260) (-1.012) (-0.948) (-0.808) (-0.982) (-0.779) (-1.095)
ROA 0.537 0.176 0.317 0.509 0.331 -0.242 0.066 -0.932
(0.459) (0.146) (0.267) (0.364) (0.512) (-0.366) (0.100) (-1.282)
Age 0.984 0.775 0.570 0.346 -0.793 -1.047 -0.884 -0.604
(0.903) (0.679) (0.508) (0.252) (-0.798) (-1.029) (-0.866) (-0.540)
Cash -1.194 -1.350" -1.309" -0.967 -0.387 -0.627 -0.601 -0.905™
(-1.631) (-1.829) (-1.785) (-1.172) (-0.919) (-1.488) (-1.428) (-1.998)
Large 0.090 0.060 0.150 0.402 0.032 -0.105 -0.355 0.068
(0.067) (0.044) (0.109) (0.250) (0.030) (-0.102) (-0.342) (0.064)
Dual 0.033 0.048 0.014 0.128 0.116 0.164 0.159 0.226
(0.131) (0.188) (0.056) (0.438) (0.803) (1.158) (1.110) (1.479)
Indep 1.727 1.733 1.553 1.423 -0.146 0.173 -0.200 0.361
(1.027) (1.030) (0.912) (0.703) (-0.104) (0.124) (-0.140) (0.247)
Instown 0.108 0.097 0.085 0.111 -0.126" -0.093 -0.098 -0.010
(1.149) (1.009) (0.907) (1.052) (-1.823) (-1.346) (-1.405) (-0.138)
Analyst 0.143 0.121 0.144 0.063 -0.002 0.009 0.009 0.029
(1.582) (1.313) (1.575) (0.596) (-0.034) (0.156) (0.152) (0.440)
Intercept -21.708™  -21.926™* -20.616™" -17.612™" -13.928""  -14.806™" -13.742™" -16.953""
(-3.917) (-3.932) (-3.689) (-2.738) (-3.351) (-3.508) (-3.229) (-3.585)
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Industry x No Yes No No No Yes No No
Year FE
Province % No No Yes No No No Yes No
Year FE
Province % No No No Yes No No No Yes
Industry %
Year FE
N 14,925 14,919 14,923 13,566 22,251 22,233 22,248 21,092
Adjust R? 0.580 0.586 0.592 0.629 0.545 0.552 0.558 0.586
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Table 9.

Robustness check: Alternative GB measure
This table documents the results for CEOs, board chairs, and independent directors with green
experience. The dependent variable is the natural logarithm of one plus environmental investment.
The variable definitions are presented in Appendix A. t-statistics reported in parentheses and
standard errors are clustered at the firm level. *, ** and *** indicate 10%, 5%, and 1% level
significance, respectively.

Dependent variable: EI

(@) 2) 3) 4 (O] (6
CEO Chair Independent
GB 0.681" 0.581" 0.726™" 0.820™" 1.872"" 1.515™
(2.233) (1.901) (2.580) (2.770) (2.737) (2.080)
Size 0.927"* 0.970"™* 0.926™" 0.964™* 0.929"" 0.972""
(7.559) (7.569) (7.544) (7.505) (7.571) (7.597)
Lev -0.653 -0.690 -0.634 -0.671 -0.672 -0.696
(-1.524) (-1.521) (-1.475) (-1.479) (-1.562) (-1.533)
ROA 0.433 -0.445 0.451 -0.430 0.425 -0.433
(0.743) (-0.701) (0.773) (-0.675) (0.730) (-0.681)
Age -0.167 0.034 -0.163 0.045 -0.194 -0.009
(-0.228) (0.041) (-0.222) (0.054) (-0.264) (-0.011)
Cash -0.568 -0.657" -0.586 -0.677" -0.558 -0.641
(-1.536) (-1.670) (-1.583) (-1.721) (-1.5006) (-1.629)
Large 0.199 0.484 0.190 0.476 0.202 0.493
(0.234) (0.536) (0.223) (0.525) (0.237) (0.544)
Dual 0.058 0.210 0.074 0.225" 0.069 0.219
(0.457) (1.555) (0.584) (1.666) (0.549) (1.624)
Indep 0.885 0.810 0.959 0.906 0.633 0.615
(0.810) (0.697) (0.879) (0.780) (0.577) (0.527)
Instown  -0.025 -0.003 -0.025 -0.003 -0.027 -0.004
(-0.454) (-0.050) (-0.453) (-0.052) (-0.484) (-0.071)
Analyst  0.059 0.040 0.056 0.037 0.054 0.036
(1.169) (0.733) (1.104) (0.675) (1.066) (0.652)
Intercept  -16.680"*"  -18.199™" -16.714™"  -18.169™" -16.589"""  -18.092"*"
(-5.027) (-5.025) (-5.022) (-5.010) (-4.989) (-4.992)
Firm FE  Yes Yes Yes Yes Yes Yes
Year FE  Yes Yes Yes Yes Yes Yes
Province  No Yes No Yes No Yes
x Industry
x Year FE
N 37,176 35,785 37,176 35,785 37,176 35,785
A?’just 0.568 0.605 0.568 0.605 0.568 0.605
R
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Table 10.

Robustness check: Excluding pollution monitoring sample

This table reports the results after excluding firms involved in pollution monitoring, environmental
violations, and environmental accidents. The dependent variable is the natural logarithm of one plus
environmental investment. GB represents the ratio of directors with green experience. Variable
definitions are provided in Appendix A. t-statistics are reported in parentheses, with standard errors
clustered at the firm level. *, ** and *** indicate 10%, 5%, and 1% level significance, respectively.

Dependent variable: EI

(1) @) 3) “4) €] (6)

Excluding Pollution Excluding Excluding
Monitoring Sample Environmental Environmental
Accidents sample Violation Sample
GB 3.021 2.564™ 3.003* 2,747 2,962 2,724
(4.672) (4.120) (5.081) (4.614) (5.014) (4.594)
Size 0.739" 0.745™ 0.917* 0.964™" 0.918™ 0.969™"
(6.475) (6.386) (7.563) (7.549) (7.573) (7.589)
Lev -0.746" -0.767" -0.672 -0.715 -0.689 -0.708
(-1.828) (-1.793) (-1.573) (-1.581) (-1.611) (-1.563)
ROA -0.247 -0.590 0.382 -0.467 0.299 -0.503
(-0.432) (-0.934) (0.655) (-0.733) (0.513) (-0.794)
Age 0.054 -0.035 -0.160 -0.021 -0.162 -0.022
(0.077) (-0.043) (-0.219) (-0.025) (-0.223) (-0.027)
Cash -0.746™" -0.869™" -0.577 -0.658" -0.595 -0.660"
(-2.137) (-2.305) (-1.560) (-1.672) (-1.609) (-1.680)
Large 0.065 0.351 0.237 0.528 0.331 0.668
(0.080) (0.399) (0.280) (0.584) (0.393) (0.747)
Dual 0.174 0.271* 0.076 0.223" 0.089 0.231"
(1.374) (2.027) (0.601) (1.654) (0.708) (1.714)
Indep 0.239 0.646 0.742 0.697 0.827 0.721
(0.217) (0.560) (0.679) (0.599) (0.755) (0.619)
Instown  -0.086 -0.022 -0.031 -0.008 -0.033 -0.012
(-1.520) (-0.366) (-0.551) (-0.140) (-0.587) (-0.207)
Analyst  0.062 0.066 0.049 0.030 0.048 0.028
(1.250) (1.227) (0.973) (0.5406) (0.944) (0.501)
Intercept  -13.686™"  -13.815™ -16.689""  -18.115™" -16.774™  -18.292"
(-4.420) (-4.117) (-5.039) (-5.008) (-5.083) (-5.077)
Firm FE  Yes Yes Yes Yes Yes Yes
Year FE  Yes Yes Yes Yes Yes Yes
Province  No Yes No Yes No Yes
x Industry
x Year FE
N 29,966 28,482 37,145 35,756 36,920 35,531
Agz’just 0.574 0.617 0.569 0.605 0.569 0.606
R
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Appendix A.

Variable Definitions

Variable Variable Definition Source
EI The natural logarithm of environmental investments, plus one. CSMAR
ENVI The total amount of environmental investment. CSMAR
GB Directors with green experience to the total number of directors CSMAR
Size The natural logarithm of a firm’s total assets CSMAR
Lev Total liabilities to total assets CSMAR
ROA Operating income to total assets CSMAR
Age The natural logarlthm of the years between a firm establishes and CSMAR
the year of observation, plus one
Cash Monetary cash to total assets. CSMAR
Large Ownership of the largest shareholder of the firm CSMAR
Dual Ifa ﬁrrp s CEO and chairperson are the same, equals one and zero CSMAR
otherwise.
Indep The ratio of the total number of independent directors to total CSMAR
directors.
Insiown The percentage of shares held by 1n.st1tut10nal investors scaled by CSMAR
the total number of shares outstanding
Analyst The natural logarithm of number of analysts covering, plus one. CSMAR
SOE An indicator Va_rlable that equals one if a firm is state-owned and CSMAR
zero for otherwise.
An indicator variable that equals one if firm with at least one CSMAR
FD . . . . .
director with foreign experience, and zero otherwise.
An indicator variable that equals one if a firm has at least one CSMAR
FNGD . . . .
director with both foreign and non-green experience,
An indicator variable that equals one if a firm has at least one CSMAR
FGD director with both foreign and green experience, and zero
otherwise.
An indicator variable that equals one for years from 2012 onward
Post (Ten Thousand Talents Program) and zero for otherwise. CSMAR
Innovation The patgral logarithm of green (invention and utility) patent CNRDS
applications, plus one.
ESG Huazheng ESG rating WIND
Subsidy The amount of environment-related subsidies a firm receives in a CSMAR

given year to total asset.
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Appendix B.

Summary statistics of director characteristics

This table reports the results of t-tests comparing director’s characteristics before and after the
program. FGB is defined as a ratio of directors who have foreign experience and have green
experience to the total number of directors. F'B is a ratio of directors with foreign experience to the
total number of directors. The significance shown in the test of different columns is based on t-
statistics from t-tests of the equality of means. *, ** and *** indicate statistical significance at the
10%, 5%, and 1% levels, respectively.

Before (2009-2011) After (2012-2022) Test of Difference
Mean Mean (t-value)
0.006™*"
FGB 0.016 0.023 (8.845)
0.037""*
FB 0.104 0.141 (17.267)
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