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Does gender diversity in the workplace mitigate climate change?

Yener Altunbas”, Leonardo Gambacorta,* Alessio Reghezza * and Giulio Velliscig *

Abstract

We match firm-corporate governance characteristics with firm-level carbon dioxide (CO,) emissions
over the period 2009-2019 to study the relationship between gender diversity in the workplace and
firm carbon emissions. We find that a 1 percentage point increase in the percentage of female
managers within the firm leads to a 0.5% decrease in CO, emissions. ."/e document that this effect is
statistically significant, also when controlling for institutional diffe -encr.s caused by more patriarchal
and hierarchical cultures and religions. At the same time, "ve siow that gender diversity at the
managerial level has stronger mitigating effects on climate cha.qe if females are also well-represented
outside the organization, e.g. in political institutions anua ~ivil society organizations. Finally, we find
that, after the Paris Agreement, firms with greater ~erder diversity reduced their CO, emissions by
about 5% more than firms with more male manage-s.
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1. Introduction

Climate change poses major risks to the global economy as it affects the availability of resources. The
Intergovernmental Panel on Climate Change (IPCC) has concluded that the level of greenhouse gas
emissions observed since the mid-twentieth century will probably lead to global warming reaching
1.5°C above pre-industrial levels between 2030 and 2052 (IPCC, 2018). This would cause long-lasting
changes, increasing the probability of a severe, pervasive and irreversible impact on people and
ecosystems. Rising temperatures and changes in weather conditions would hit most sectors — most
directly agriculture, fisheries, energy, tourism and construction — with immediate consequences for
national economies (EEA, 2012). The number of natural disasters wa Hwide and the value of (insured
and uninsured) associated economic losses have risen sharply ov 'r the last four decades (Nordhaus,
2019).

The Paris Agreement, signed in December 2015, *.2< o« milestone: countries representing 97%
of global greenhouse emissions agreed to respond to glow:! warming by keeping global warming at
less than 2°C above pre-industrial levels. Further.nc.e, the agreement invited nations to publicly
communicate their mid- and long-term strateres tur reducing gas emissions through Intended
Nationally Determined Contributions (INDC,). I' also increases peer pressure with regard to meeting
global warming targets, as signatories are con.itted to rapidly reducing CO, emissions to achieve
net-zero emissions in the second half of t~a v enty-first century. The rules for the Paris climate accord
were finalized at the 26" Conferenc: f the Parties (COP26) in November 2021, including
transparency regulations for how < untries report their emissions and funding to help countries to

adapt to climate change.

The literature on coibating CO, emissions can be divided into country- and firm-level
studies. The former sec'” w identify the country-level drivers of CO, emissions, which can be
summarized as follows: ecunomic growth (Coondoo and Dinda, 2002); population growth (Dietz and
Rosa, 1997); urbanization and industrialization (York et al, 2003); foreign direct investment
(Jorgenson, 2007); military development (Jorgenson and Clark, 2009); and income inequality
(Ravallion et al., 2000). Firm-level studies focus on either carbon disclosure practices or actual
emissions reduction. The literature on the former has identified several firm-specific characteristics
that may affect carbon disclosure, such as size, profitability, leverage, age and industry (Gonzalez-
Gonzalez and Ramirez, 2016). Meanwhile, the literature on actual carbon emissions investigates the
relationship between carbon emissions and firm value and performance (Matsumura et al., 2014).

Nonetheless, firm-level studies barely address the moderating role of corporate governance



characteristics on carbon disclosure practices and carbon emissions, especially as regards the role of
gender diversity. Indeed, the literature on gender diversity at the corporate level has two main
branches investigating corporate social responsibility (CSR) disclosure and performance (see the
reviews by Byron and Post, 2016), and develops along several minor streams which concern: the
gender pay gap (Bugeja et al., 2012; Homroy and Mukherjee, 2021), company financial performance
(Greene et al.,, 2020; Sun and Zou, 2021), company capital structure (Schopohl et al., 2020) and
company size (Li and Chen, 2018).

Even though the environmental, social and governance (ESG) metrics used to assess CSR
performance and disclosure embed companies' data about greenhcu.~ gas emissions, little attention
has been devoted so far to the link between companies' gendei dive rsity and CO, emissions. The
literature investigating this relationship has explored women's ponical status, consumption behavior
and position in the labor force (Natby and Roénnerfalk, 20.?). The few studies that investigate the
relationship between companies' gender diversity and ci hon 2missions have focused only on female
board directors (not women employed at the managerial €vel, which makes most practical decisions),
reaching conflicting findings as regards both cark~1 risclosure and emissions (Liao et al., 2015;
Prado-Lorenzo and Garcia-Sanchez, 2010; Be'.-.\n.* et al., 2017; Haque, 2017).

In this paper, we take a different persective and investigate the relationship between the
percentage of female managers and CC, en.ssions. While directors’ decisions shape firms’ approach
to environmental issues, managers are t'iose that select the suitable strategy to achieve firms’
objectives. It follows that if femals .~anagers are more inclined towards environmental protection than
their male peers, a firm with mcve v>male managers is likely to display greater CO, reduction. To the
best of our knowledge, our ponar is the first to analyze the role played by female managers in
containing firms’ level ~f ¢>rbo 1 emissions.

The relationship L.wween female managers and carbon emissions can be considered in the
light of the perils posed by global warming to women’s lives and their possible predisposition to
counter this phenomenon. According to several studies (Barber and Odean, 2001; Levi et al., 2014;
Huang and Kisgen, 2013), women appear to be less overconfident and have greater perception of risk.
This may suggest that women are less likely to underestimate the consequences of their decisions on
the environment or to overestimate their ability to come up with proper solutions. In addition, women
seem to be more ethical than men as they are more inclined than men to believe that questionable
actions like taking bribes, breaking rules and misusing private information is unethical (Franke et al.,
1997; Liu, 2018; Arnaboldi et al., 2021; Hanousek et al., 2019; Cardillo et al., 2021). Consequently,



endorsing policies that are damaging to the environment might be considered by women as
unacceptable, even comparable with fraud. As suggested by Eagly (1987) and Eagly and Wood
(1991), women tend to be more compassionate, caring and inequality-averse than males as a result of
their roles in raising children and caring for the household. As such, they might be more likely to take
into account the overall wellbeing of society without necessarily focusing narrowly on the interest of
shareholders. For these reasons, women’s livelihoods tend to be more climate-sensitive than men’s.
Women’s aforementioned social sensitivity, in conjunction with cultural and social practices, could
lead to them demonstrating stronger pro-environmental behavior than their male peers (Chodorow,
1978; Dawson, 1997). As a result, women may be more inclinec. *o solve the problem of climate
change, if effectively included in the environmental decision-makinr,.

Tackling environmental issues therefore requires em oow ring women, who are generally
underrepresented in government and industry, to play an « tive role in combating global warming
(Collins, 2019; Kara et al. 2022). However, despite i, vove nents in gender diversity among listed
firms, women still struggle to have a voice in the decis’on-muking process due to individual, cultural
and institutional barriers. This is particularly true nn -.or panies’ boards, as women have yet to reach
the critical mass necessary to increase their p. rticination and influence (Granovetter, 1978; Kanter,
1977a, b, 1987). At the managerial level, the.~ obstacles are partly offset by the wide discretion that
managers have in terms of how to mee! the objectives of the board’s strategy (Hemingway and
Maclagan, 2004). Female managers cc Il 1 &rness such freedom and outperform their male peers with
respect to the environmental result< tha* firms are targeting. Indeed, we argue that female managers
take better account of the env.-onmental implications of their decisions, demonstrating empathic
behavior, social sensitivity end r._k-aversion, for climate risks in particular. As a result, female
managers may reduce the environmental impact of their implementation strategies with respect to
those of male managers.

The recent increasing attention paid to the link between gender and climate change (Collins,
2019) motivated us to delve into this subject with a specific focus on the relationship between female
managers and CO, emissions, which has been mostly overlooked by the literature. A preliminary
investigation of this relationship seems to indicate that a higher percentage of female managers is
associated with lower levels of CO, emissions, suggesting that female managers play an important role
in reducing carbon emissions (Figure 1). These results, however, merely indicate a negative
correlation between female managers and CO, emissions. This research deploys an appropriate
econometric analysis and a robust theoretical framework to support this connection.



This paper makes a number of important contributions to the literature on corporate gender
diversity and CO, emissions. First, we focus on the managerial level, as opposed to the focus on board
gender diversity in the literature investigating either carbon disclosure (Liao et al., 2015; Prado-
Lorenzo and Garcia-Sanchez, 2010; Ben-Amar et al., 2017) or carbon emissions (Haque, 2017).
Second, our sample extends other studies’ analysis quantitatively (number of firms and countries) and
qualitatively (different sectors). Third, we improve the granularity of data on the level of CO,
emissions across firms by using firm-level data (Scope 1 and Scope 2) rather than the carbon emission
aggregate indexes or carbon performance indicators employed by the above-mentioned similar studies.
Fourth, from a policy perspective, we delve into the role played by \~male managers in facilitating the
implementation of the Paris Agreement as regards firms’ carbon e.m. ~ious reduction. Finally, we also
investigate whether institutional characteristics, such as hict.cr ‘cmale political engagement or
community involvement; cultural or religious barriers, suct ~s the dominance of the “male-
breadwinner” model and Catholicism, respectively, favo o, it female managers’ impact on CO,
emissions.

The rest of this paper is organized as follo'w.  Se tion 2 discusses the related literature in more
depth; Section 3 describes the methodology e’..'oy. ™ and the dataset; Section 4 presents the baseline
results; Section 5 provides some robustness ci.~ :ks; and Section 6 concludes.

2. Literature review

The literature examines the reldtio.~hip between women and the environment starting with the
formation of gender identity and .2 weliefs in gender roles put forth by the gender socialization theory
(Chodorow, 1978) and the c.2'ai «ole theory (Eagly, 1987), respectively.

The gender socla.7ation theory posits that the mother-child relationship shapes gender
identity in early life; women are raised from childhood to be more nurturing and compassionate. The
main thesis of the social role theory is that the division of gender roles in a society shapes gender
stereotypes; women are deemed more communal and concerned for others because of their

responsibility in raising children and caring for the household.

Thus delineated, traits commonly associated with women, like empathic behavior and social
sensitivity, coincide with strong environmental attitudes, concerns, and behaviors (Davidson and
Freudenburg, 1996; Dietz et al., 2002). In corporate governance literature this is a cornerstone around
which investigations of female engagement in the environmental decision-making process develop.



For firms’ boards, according to the resource dependency theory (Pfeffer and Salancik, 1978),
gender diversity, especially in terms of traits commonly associated with women, represents a critical
resource for establishing an environmentally and socially responsible approach (Fernandez-Feijoo et
al., 2014). Moreover, according to the stakeholder theory (Freeman, 1984), the presence of female
directors on boards strengthens relationships with stakeholders, especially as regards environmental
and social objectives (Hussain et al., 2018). However, in line with the token theory (Kanter, 1977),
women often represent a minority on corporates’ boards, so their influence on thought, problem-
solving and decision-making processes may be limited. A solution is thus provided by critical mass
theory (Granovetter, 1978; Kanter, 1977a, b, 1987), which posits *at increasing the percentage of
women on boards from a few “tokens” (one or two) to a consist.(. Mmority (at least three) permits
their influence to be effective. In this regard, the proportion of =™ iies that reach the critical mass
of 30% of women on their boards rose from 2% in 2009 to 15% * 2019 (Kurosaki and Gao, 2020). If,
female directors overcome barriers to expressing their opincs and being heard, then, in line with the
upper echelon theory (Hambrick and Mason, 1984), vaw.+s like environmental protection can be
consistently shared among board members and eribrdded into the firm’s strategy, thus facilitating
management’s implementation task.

At the management level, despite ger..' -r diversity in principle not having any influence as top
management teams only execute the bo.d's strategy, the reality is that top managers have wide
discretion about how to meet the objectir e.. Of that strategy. Managers can therefore enhance firms’
environmental performance (Hemigw.y and Maclagan, 2004). Moreover, as managers may be
reluctant to pursue implementaian strategies that yield long-term results, as those hinged on
environmental objectives (Bcrron. and Gomez-Mejia, 2009), the women’s greener attitude could
make female managers mre . uitable to engage with such strategies with respect to male peers, and
also encourage them to -eploy greener implementation strategies. In addition, women’s greater
perception of risk (Schubert et al., 1999; Croson and Gneezy, 2009; Faccio et al., 2016), in particular
climate risk (Bord and O’Connor, 1997), may help female managers to commit more than their male
peers to lowering the environmental impact of their decisions rather than simply abiding by the
strategies’ objectives.

From an empirical standpoint, the literature measures the contribution provided by gender
diversity at the corporate level in addressing environmental issues in terms of CSR disclosure and
performance (Byron and Post, 2016; McGuinness et al., 2017; Gillan et al., 2021; Girardone et al.,
2021). However, environmental, social and governance factors which trace and measure CSR are
usually considered together as aggregate measures. These studies therefore lack a focus on specific



issues like greenhouse gas emissions, in particular CO, emissions. The studies considering the
relationship between gender diversity at the corporate level and greenhouse gas emissions are few and
provide contrasting results.

On carbon disclosure, Liao et al. (2015), studying a sample of 329 companies included in the
2011 CDP FTSE 350 reports, find that board gender diversity increases the likelihood of greenhouse
gas emissions disclosure in terms of both propensity and extensiveness. However, Prado-Lorenzo and
Garcia-Sanchez (2010), studying a sample of 283 companies listed on the FTSE GEIS which
completed the 2008 CDP6 questionnaire, despite recognizing the contributions of female board
members in enhancing carbon disclosure, point out that the board i, more focused on its traditional
responsibility of creating economic value instead of monitoring ¢ rpo ates’ environmental reporting.
Ben-Amar et al. (2017), studying a sample of 541 listed firms /cluced in the Canadian Spencer Stuart
Board Index (CSSBI) and covered in the CDP Canada ann.~l survey for the period 2008—2014, find
that the likelihood of voluntary greenhouse gas emicsion: level disclosure increases with the
percentage of women on boards.

Regarding carbon emissions reduction, Martn: and Herrero (2020), studying a sample of 644
nonfinancial European Union-based comprnies for the period 2002-2017, find that board gender
diversity is positively associated with reductions in CO, emissions. However, Haque (2017), studying
a sample of 256 non-financial firms list> o> the FTSE ALL share price index for the period 2002-
2014, does not find any relationship be wr.en board gender diversity and a firm’s greenhouse gas
emissions. This finding is supporteu hy tne studies of Adams and Funk (2012), Sila et al. (2016) and
Garcia Lara et al. (2017) on ger.l'er (ifferences in the boardroom, which indicates that such differences
are not in line with those ob<er .= in the population, suggesting a weaker difference in green attitude
between female and m~le ‘irec.ors that may explain the statistically insignificant relationship between
female directors and CO, erissions found by Haque (2017).

Our study differs from the aforementioned ones in several respects. First, we take a different
perspective by looking not at the individuals within an organization who take decisions (the board of
directors) but rather at those who implement the decisions. We argue that, since managers have
discretion in selecting the best strategy to achieve a firm’s strategic objectives, a more gender-diverse
management is more suitable to deal with environmental threats as women (as discussed above) have a
natural predisposition to counter climate change. To the best of our knowledge, this paper is the first to
look at the level of carbon emissions by considering the role played by female managers. Second, we

expand on the existing research in terms of quality, as regards the number of firms and relative



countries involved, and in terms of quality, as regards the number of sectors considered, the sample
used so far by similar studies. Third, previous studies employ carbon emission aggregate indexes or
carbon performance indicators to assess firms’ level of pollution. Contrary to these studies, we employ
firm-level CO, emissions (Scope 1 and Scope 2), which allows us to exploit more granularity in the
level of CO, across firms. Fourth, we add to the extant literature by analyzing whether gender
diversity is strengthening or weakening the effect of policies focused on combating climate change
such as the Paris Agreement. Finally, we deepen the investigation of some institutional, and cultural
and religious, factors which may blur or sharpen female managers’ environmental focus.

Our thesis is that a higher percentage of female managers i.>2los organizations by enhancing
their environmental performance in terms of reductions in CC, emissions. Women’s pro-
environmental focus permits female managers to grasp th: e vironmental implications of their
decisions, therefore ensuring that the decisions they take i ‘mplementing the board’s strategy have
lower environmental impact.

We therefore formulate the following hypoth:s:.:
Hi: The number of women holding manageria' poswions is negatively related to CO, emissions,
suggesting a role for female managers in red.cinr, caroon emissions.

3. Methodology

To investigate the relationship betw+en e percentage of female managers and firm carbon emissions,

we employ, as baseline specificaun, a panel fixed effects methodology. The econometric equation is
specified as follows:

Log(CO2)it = a; + LM zagersy + 0X; +8Zir1 +Vje + €t (1)

where 1i, j, t stand for firm, country and time, respectively. Our dependent variable, Log(CO0,);; is the
logarithm of CO, emissions at the firm level. o indicates firm-fixed effects employed to gauge time-
invariant unobservable firm traits. %FManagers represents the percentage of female managers in the
total number of managers in the organization. X is a vector of corporate governance characteristics that
may affect the level of firm CO, emissions. Specifically, we include board size (Board_Size),
measured as the number of directors elected to the board, board gender diversity (Board_Diversity),
calculated as the fraction of female board members over the total number of members, experienced
board members (Exp_Board), computed as the percentage of board members who have either an

industry-specific background or a strong financial background, and independent board members



(Ind_board), reported as the percentage of independent board members in the company. Z is a vector
of firm-specific characteristics including the logarithm of firm total assets (Size), the ratio of debt-to-
total assets (Debt_ta), the environmental, social and corporate governance score (ESG_score), the
yearly number of environmental, social and corporate governance-related controversies
(ESG_controversies), the ratio of firm cash flow-to-sales (Cashfl_sales), the return on assets (RoA),
the book value per share (BVPS) and the historical beta (Beta). Firm-specific characteristics are
lagged by one period to avoid endogeneity issues related to the simultaneity of balance sheet variables.
vy identifies time fixed effects which let us control for time-varying unobservable characteristics that
may affect the level of CO, emissions over time. Robust standar.' 2rrors are clustered at the firm
level."

The rationale behind the inclusion of firm (or industrv) 1.<ed effects is determined by the
distribution of female managers across sectors. More pollutin, sectors hire fewer women in general, as
those sectors require greater manual and physical labor. ‘ndee 4, the box plot (Figure 2) shows that, on
average, the percentage of female managers is skewzd to those sectors that are less polluting.
Consequently, estimating the between-firm/indis.~v elationship amongst the level of carbon
emissions and the percentage of female m.i.>ge.~ would lead to erroneous conclusions. On the
contrary, the inclusion of firm/industry fixeu <ffects allows us to capture the within-firm/industry
variation between the level of CO, emissiu.s and our variable of interest.

3.1.Data

We use a balanced panel datase: cumprising a sample of 1,951 listed companies in 24 industrialized
economies over the period Zo19-2019 taken from Thompson Reuters Eikon (hereafter, Eikon).” From
Eikon we also collect a.n1..2%0n on the Standard Industrial Classification (SIC) codes.® Specifically,

1 In an alternative econometric specification, we include industry and sub-industry fixed effects. As additional

analyses and to control for reverse causality and sorting effects, we run a difference-in-difference, propensity
score matching and instrumental variable regressions.

The number of firms used in the analysis depends on the availability of CO, emissions in the Eikon database.
As a first step, we have selected all the available listed companies in the Eikon database. For this sample of
firms, we have also downloaded the firm-level CO, emissions — which are fundamental for our analysis —
along with corporate- and firm-specific characteristics. Unfortunately, the merge was not complete because
CO, emission data are available only for a subset of firms. After matching with CO, emissions, we are left
with 1,951 listed firms which is the number of firms used throughout the paper.

The SIC is a system for classifying industries by a four-digit code. The SIC codes can be grouped into
progressively broader industry classifications: industry group, major group, and division. In detail, the first
three digits of the code indicate the industry group, the first two digits ind icate the major group and the first



we download the SIC 1-digit code and the SIC 2-digit code. The SIC 1-digit code is less granular and
groups sectors into macro-areas. In our sample, the SIC 1-digit code identifies nine categories:
(1) Agriculture, Forestry and Fishing; (2) Construction; (3) Finance, Insurance and Real Estate;
(4) Manufacturing; (5) Mining; (6) Retail Trade; (7) Services; (8) Transport and Public Utilities; and
(9) Wholesale Trade. The SIC 2-digit code is more granular and identifies 83 sectors in the sample.
Table 1 reports the distribution of firms by country based on the SIC 1-digit code. As shown, the
majority of firms in our sample are located in the US and the UK — 30% and 18.3% of the overall
sample of firms, respectively. This is consistent with the larger presence of listed companies in a
market-oriented financial system. Amongst the sectors, the vast me~rity of companies in our sample
operates in the manufacturing sector, accounting for nearly 40% r. e uverall sample. In addition to
the descriptive statistics, we use both industry classifications *~ L.ovide variation to the baseline

identification by including them as industry fixed effects.

3.2.Firm carbon emissions data

Carbon emissions are taken from Eikon and are me asured in tonnes of CO, per year and are reported
at the firm level. Eikon follows the Greenhoise Sas Protocol (GGP), which sets the standard for
measuring carbon emissions.” It distinguic"es between different sources of emissions. Scope 1
emissions refer to direct emissions over ~ one-year period from sources that are owned or controlled
by the company and include emissions 1. m 10ssil fuels employed in the production process. Scope 2
emissions stem from the consumpt..n 7 purchased energy (heat, steam and electricity) sourced
upstream from the firm. The mea tw ™ in our sample produces 3.035 million tonnes of CO, per year
(Scope 1 + Scope 2). In Table «, ‘ve report descriptive statistics on pollution by sector. Transport and
Public Utilities and Minine ."ouuce, on average, the highest level of CO, emissions, whilst Retail
Trade and Finance, Incu.2nu2 und Real Estate produce the lowest. Our decision to take firm-level CO,
emission intensities instead Jf sectoral breakdowns is motivated by the significant heterogeneity in the
level of pollution across firms within each sector. For instance, some of the companies belonging to
the cleanest sectors show levels of CO, that are higher than the mean of the most polluting sector.

digit indicates the division. Each division consists of a range of SIC codes. Our choice of a 2-digit SIC code
for industry classification is consistent with De Villiers et al. (2011) who use the same method when studying
environmental performance.

More information on the GGP can be found here: https://ghgprotocol.org.
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3.3.Firm corporate governance and balance sheet data

Table 3 reports summary descriptive statistics. Carbon emissions, corporate governance variables and
firm balance sheet variables are collected from Eikon. Panel A reports details on our dependent
variables: LogCO, is the logarithm of CO, emissions. CO,_TA is the ratio of CO, emissions-to-total
assets. Panel B displays summary descriptive statistics of corporate governance variables.
%FManagers is calculated as the percentage of female managers (top, senior, middle and junior) over
total managers and is our variable of interest in the econometric identification. We expect a negative
correlation between this variable and CO, emissions because, as explained in Section 2, women’s
green attitude enables female managers to deploy implementation s* ategies with low environmental
impact.

We include board size (Board_Size), computed as the n '1mbe r of directors elected to the board.
The relationship between board size and the level of CO-, >missions is not clear-cut, as empirical
studies on the relationship between board size and envirc me'ital performance provide mixed results.
On the one hand, De Villiers et al. (2011) find a positie relationship, arguing that larger boards bring
together more diverse backgrounds, experiences a. 4 '.nowledge. This increases the probability of
having experts in environmental topics amonr, th. mecmbers, which may help to deploy effective green
policies. On the other hand, Boone et al. (z7) argue that larger boards may suffer from lower
efficiency caused by difficulties in reachn.2 agreement and free-riding problems which may cause
environmental matters to be overlookec.

We also control for board y~nder diversity (Board Diversity), calculated as the fraction of
female board members over the .~tar aJumber of members. Board gender diversity enhances awareness
of environmental issues as *~md.!2 directors may bring to bear the pro-environmental traits of female
personalities, as positr. hy 2e.ader socialization theory and social role theory (Post et al., 2011). In
addition, controlling for boar J gender diversity allows us to better capture female managers’ effect on
firm CO, emissions. Indeed, the omission of gender diversity at the board level as a control variable
may lead to endogeneity issues as it can be correlated with our variable of interest (%FManagers),
consequently leading to biases in the estimated coefficient.

We employ experienced board members (Exp_Board), computed as the percentage of board members
who have either an industry-specific or a strong financial background, to control for heterogeneity in
experience among members. Directors with greater human and social capital are better equipped to
advise and counsel firms as regards environmental issues, thereby influencing environmental

performance (De Villiers et al., 2011). We also control for the percentage of independent board
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members in the company (Ind_Board). Since non-executive directors have no financial interest in the
firm, they may enhance management monitoring of environmental performance. In addition,
independent directors may help the board resolve possible agency problems by mediating between
environmental and financial objectives (Martin and Herrero, 2020).

Panel C of Table 3 shows summary descriptive statistics for firm balance sheet variables. We
control for size, computed as the logarithm of total firm assets. On the one hand, controlling for firm
size is fundamental in our regression setting as large firms may produce, by definition, more CO,
emissions. On the other hand, larger firms are more likely to recognize environmental issues and
deploy dedicated resources to limit CO, emissions (Al-Tuwaijri et a.. 2004; Clarkson et al., 2008).
We include profitability (RoA), measured as firm return on assets. Mo 2 profitable firms show higher
environmental performance as they are more likely to bear the -ost associated with transitioning
toward a greener production process (De Villiers et al., .211). We control for firm leverage by
employing the debt-to-total asset ratio (Debt Ta). C'arksin et al. (2008) point out a positive
relationship between a high level of indebtedness and e.wiroi.mental disclosure. We also control for
the cash flow-to-total sales ratio (Cashfl_Sales). Ha~4e 2017) argues that lower free cash flow may
hamper climate-related activism, therefore sujy.stn.> a positive relationship between the cash flow-to-
sales ratio and environmental performance. In line with Boubakri et al. (2016), we use the
environmental, social and corporate gove:.~ance score (ESG_score) to control for differences in the
level of CSR which may affect a firn ‘s e...ironmental performance. The ESG score collected from
Eikon captures over 500 company- eve. ESG measures that are grouped in categories and rolled up
into three pillar scores (environi, »ntai, social and corporate governance) to compute a final score
normalized to percentages rengine between 0 and 100.° Controlling for firm’s ESG performance is
crucial as it might be corr :late 1 to our variable of interest. Companies more socially responsible may
hire more female and be also more careful about the possible damages on the environment. To
reinforce the estimation suategy, in the spirit of Koh et al. (2014), Li et al. (2019) and Kabir et al.
(2021), we added an additional control also for ESG controversies (ESG_controversies) computed as
the yearly number of ESG controversies published in the media.® According to the aforementioned

studies, firms can react to the negative repercussions coming from media scandal and/or misconduct

5 A more detailed description of the ESG score calculation is available at:
https://www.refinitiv.com/content/dam/marketing/en_us/documents/methodology/refinitiv -esg-scores-
methodology.pdf

® Further checks with an extended list of ESG-related control variable is included in the online Appendix For a
list of all controversy measures that make up the ESG controversy category score please refer to:
https://www.refinitiv.com/content/dam/marketing/en_us/documents/methodology/refinitiv -esg-scores-

methodology.pdf
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behavior by modifying their ex-ante or ex- post CSR engagement. For the same token, we think that
ESG controversies can also affect decisions with respect to the level of CO, emissions of a company
or the speed of adjustments toward the target CO, emission. Finally, we include two market variables:
the book value per share (BVPS) and the 5-year historical beta.

4. Baseline results

This section discusses the empirical results for the panel data regression analysis based on equation
(1). Table 4 reports the findings for different model specificat’ons where we include different
combinations of fixed effects. Robust standard errors are clustered at tric firm level.

As anticipated, we find a negative and statistically si;nmicant (mostly at the 1% level)
relationship between the percentage of female managers (®>Fi:ziagers) and the level of firm CO,
emissions. The magnitude of the coefficient is also econumically meaningful. Specifically, a 1pp
increase in female managers within a company leads to ~hout a half percent decrease in CO,
emissions. This result supports the hypothesis that vcm~n’s green attitude helps female managers to
better account for the environmental implicatinns of their implementation strategies and, therefore,
achieve greater reductions in firm CO; emis_‘one.

Among the control variables empic: ‘ed, few display a statistically significant relationship with
the level of carbon emissions. Contrary 0 what we expected, we find that the percentage of board
members with either an industry-specifiv or a strong financial background (Exp_Board) is positive and
statistically significant (at the 1% .~vel) to the level of CO, emissions, indicating that experience in the
industry is not a positive driver in erms of reducing pollution. As predicted, we document a positive
and statistically significant elat.onship (at the 1% level) between the level of CO, emissions and firm
size (Size) as larger firms voduce more emissions. We also find that firms with higher historical beta
tend to produce higher levels of carbon emissions as the coefficient for Beta is positive and
statistically significant at the 1% and 10% level.

4.1.Female managers and CO, emissions: the role of culture and religion

In this section, we investigate whether the relationship between female managers and carbon
emissions is affected by cultural and religious factors. To analyze the role of cultural factors, we create
a geographical dummy (South) equal to 1 for Southern European countries (Greece, Italy, Portugal,
Spain and Turkey), 0 otherwise. The selection of these countries is motivated by the historical

predominance of the “male-breadwinner model” (Gonzalez et al., 1999), which posits a hierarchical
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and patriarchal division of labor and power within the family in which only males support their family
with their salaries and women tend to be carers and reproducers. As shown by Figure 3, a statistically
significant difference still exists between Northern and Southern countries in terms of female
employed in the labor force (weighted on the overall labor force).

Here, we test the hypothesis that the predominance of the male-breadwinner model may limit
the effectiveness of female managers’ decisions vis-a-vis their male peers. Consequently, a greater
percentage of female managers might not affect the level of firm carbon emissions. To check for this
possibility, we interact our variable of interest (%Fmanagers) with the dummy variable South. The
results in Table 5 (columns 1-3) confirm that our hypothesis i, not affected by geographical
considerations, as the double interaction %Fmanagers*South is not ste tistically significant. While the
reduction in CO, emissions appears to be slightly higher for tho.2 firms which are more gender-
diverse at the managerial level in Northern countries, the diffc -ence is not statistically significant.

We now turn our attention to the role played by religion. Recent studies (Pew Research
Center, 2017; Yeganeh, 2021) investigating the releuo ship between religion and gender equality find
that the influence of Catholicism does not vignmwantly affect gender equality. Contrary to
Protestantism, which is positively associated witt. gender equality, Catholicism is more patriarchal and
hierarchical. We add to this recent stream of re_~arch by studying whether Catholicism strengthens or
weakens females’ ability to make er+ro,mental decisions within organizations. We exploit the
information contained in Figure 4 and (reate a dummy variable (Catholic) which is equal to 1 if a
country has an above-median perre.tage of Catholics over total population, where the median level is
21%, and O otherwise.” The ~es.%s are displayed in Table 5, columns 4-6. Again, the double
interaction %Fmanagers*Cath " is not statistically significant, indicating that reduction in CO,
emissions is not statisti~ally diff zrent for firms which are more gender-diverse at the managerial level

in jurisdictions where the pc pulation is predominantly non-Catholic.

4.2.Does female representation outside the firm empower women’s decision-making within

firms?

In this section, we look at how institutional characteristics can strengthen or weaken the relationship
between the percentage of female managers and reducing CO, emissions. Specifically, we make use of
two institutional variables. The first variable (ElectedW) refers to the percentage of female ministers
elected during the last elections. The second (CSOW) indicates the degree of women’s participation in

" We collect the percentage of Catholics in the total population from the World Population Review. Data can be
found here: https://worldpopulationreview.com/country-rankings/highest-catholic-population.
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civil society organizations (CSOs). The variables are transformed on a O (lowest score) to 1 scale

(highest score). Both variables are constructed as dummy variables where we assign the value 1 if the
score is above the median, O otherwise.®

The results are reported in Table 6. As shown, a higher percentage of female managers helps
to reduce the organization’s level of CO, emissions. However, this effect is stronger in those countries
where females are also well-represented outside the organization, e.g. in political institutions and in
CSOs - as evidenced by the negative and statistically significant double interactions
(%Fmanagers*ElectedW and %Fmanagers*CSOW).

This result is in line with the literature analyzing the relatc~sh,, between women’s political
empowerment and CO, emissions, which points to a negative anu ~t.tistically significant association
between the number of ministerial posts held by women and re Yuetions in CO, emissions (Ergas and
York, 2012). In fact, either because of women’s “green” =.*uu?, which may be crucial for successful
environmental policymaking, or because of the general efte >* that more gender equality at the political
level may have on the way people value the enviror.ne at, having more female ministers helps promote
gender equality and spread environmental awarer-ss, vwnich eases female managers’ task in achieving
better environmental results at the corporate ‘eve in terms of reducing CO, emissions.

Higher female representation »> CSOs is also effective in strengthening the negative
relationship between a greater percentr g¢ ~f temale managers and the level of CO, emissions. CSOs
are a means for groups or movemems to Influence policymaking by giving a voice to gender equality
and environmental issues. As a “2sun, CSOs support the role of women within enterprises and help
their green attitudes, behaviors an.' concerns influence corporate decision-making, thereby effectively

improving the firms’ envircan.ontal performance.

4 .3.Difference-in-differences: a pre-post Paris Agreement comparison

In equation (1), we suggest that a higher percentage of female managers should improve firm carbon
emissions. In this section, we employ difference-in-differences (DiD) and propensity score matching
(PSM) methodologies to investigate whether firms with a higher percentage of female managers react

more strongly to the Paris Agreement.” If female managers commit more than their male peers to

& We download both institutional variables from the World Bank GovData360.

® The Paris Agreement (COP21), signed in December 2015, represents a milestone: countries representing 97%
of global greenhouse gas emissions agreed to respond to global warming by keeping it below 2°C. Furthermore,
COP21 invited nations to publicly communicate their mid- and long-term strategies for reducing gas emissions
through Intended Nationally Determined Contributions (INDCs). COP21 represented the first comprehensive
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lowering the environmental impact of their decisions, we should expect a stronger reaction of female
managers to international climate agreements aimed at reducing CO, emissions. While a growing
literature analyses the effect of the Paris Agreement on bank loan pricing (Delis et al., 2018), lending
reallocation (Mesonnier, 2019; Reghezza et al., 2022) and investors’ reaction (Bolton and Kacperczyk,
2021), this is the first paper — to the best of our knowledge — to investigate whether firms with greater
female presence in managerial positions reduced the level of CO, emissions more than firms with a
prevalence of male managers following the agreement. The DID econometric specification takes the
following form:

LOg(COZ)lt = Qa; + ﬁPAt * FEMALEL + HXit + SZit—l + )/jt + Eit (2)

where i, j, and t stand for firm, country and time, respectively O dependent variable is, again, the
logarithm of CO, emissions at the firm level. o indicates . fixed effects employed to gauge time-
invariant unobservable firm traits. PA is a dummy variabr th7.( takes the value 1 after the introduction
of the Paris Agreement (from 2016 onwards), O othe:*ise. FEMALE is a dummy variable that takes
the value 1 for firms with an above-median per.ei.."3e of female managers prior to the shock (in
2015), O otherwise. X and Z are the sane vecwrs of corporate governance and firm-specific
characteristics employed in equation (1). v ide. tifies time fixed effects which let us control for time-
varying unobservable characteristics that 1.~ay affect the level of CO, emissions over time. In this
specification, B is our coefficient of in.e est as it represents the change in the average level of CO,

emissions between firms with a gre:ter percentage of female managers after the Paris Agreement.

To be valid, the differen.~-ni-differences estimators require some assumptions to hold. First,
treatment assignment has o e cxogenous to the level of CO, emissions. In other words, the policy
action (“intervention”) s, “u uffect CO, emissions and not the level of female managers within an
organization. It is reasoneh'a to expect this assumption to hold in our econometric setup as the Paris
Agreement is not driven by concerns about gender diversity in the workplace but rather by the
potential negative effects on economies and societies of global warming. Second, according to
Bertrand et al. (2004) and Imbens and Wooldridge (2009), the difference-in-differences approach is
only valid under the restrictive assumption (the "parallel trend assumption™) whereby changes in the
outcome variables over time would be exactly the same in both the treatment (firm with an above-

climate deal that explicitly recognized the need to “make finance flows compatible with a pathway toward low
greenhouse gas emissions and climate-resilient development”. This means pushing for a reorientation of capital
allocation (Article 2.1(c)). It also increases peer pressure with regard to meeting global warming targets, as
signatories are committed to rapidly reducing CO, emissions to achieve net zero emissions in the second half of
the twenty-first century.

16



median percentage of female managers) and the control group (firm with a below-median percentage
of female managers).

Figure 5 shows the mean level of CO, emissions in logarithm for the treated and control group
prior to the Paris Agreement (2011-2015) and afterwards (2016-2019). The blue line represents firms
with an above-median percentage of female managers (treated group) prior to the Agreement whilst
the yellow line indicates firms with a below-median percentage of female managers (control group)
prior to the Agreement. The two levels are normalized to 1 in 2011.The dashed vertical line indicates
the introduction of the accord. Even in this very simple (unconditional) set up the level of CO,
emissions moves in a similar direction prior to the Paris Agreement, :~dicating that the parallel trend
assumption holds. In addition, it shows a larger reduction in the lexel oo CO, emissions after the Paris
Agreements for those firms that had an above-median perce itage of female managers prior to the
accord.

Additionally, we also augment the DIiD by con.~uing for the possibility that observable
differences in firm-specific characteristics drive cur cesults. If firms with a higher percentage of
female managers are consistently different in ter-1s o corporate governance and firm characteristics
than firms with lower percentage of femalr ma iagers, our results might be biased. To test this, we
construct a control sample by using the PSi' proposed by Rosenbaum and Rubin (1983). The
predicted probability (propensity score) < eltimated via logit model. We use the full set of control
variables employed in the baseline regress.ons to match firms with a below-median level of female
managers (the control group) wiu. the treatment group. We implement a 1:1 nearest neighbor
matching with replacement. The P51 identifies 1,455 suitable matches, while 459 firms are discarded
from the analysis as unmatrhe. "-igure 6 shows the kernel density function of the propensity scores
between the treatment ~na ~or rol groups pre- and post-matching, indicating that the PSM has indeed
improved the comparability jetween the two groups of firms.

The DID and PSM DiD results are displayed in Table 7 (columns 1-6). As in the baseline
specification, we document a negative and statistically significant relationship between firms with a
greater number of female managers and CO, emissions. This result is robust for both the standard DiD
and the PSM DiD econometric identification strategy. Specifically, after the Paris Agreement, firms

with an above-median percentage of female managers decrease their carbon emissions by about 5%-
7% (columns 3 and 6 and tightest specifications) in comparison with the control group.

This result is important for two reasons. First, it confirms the appropriateness of the baseline

results. Second, it offers important policy indications. The transmission channels of climate-oriented
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policies such as the Paris Agreement are amplified by higher female representation in the workplace.

Hence, the complementarities of climate policies and gender diversity can have a significant impact in
combating climate change.

In Table 8, we investigate if firms with an above-median percentage of female managers
reduced their level of CO, emissions immediately after the Agreement or whether the reaction was
delayed. For this exercise we employ the PSM matched sample and interact yearly dummies (before
and after the Paris agreement) with the dummy FEMALE. Two important results emerge. First, the
interaction terms between the yearly dummies prior to the agreement (2016) and the dummy FEMALE
are statistically insignificant suggesting no differences in the level ui CO, emissions between firms
with an above-median percentage of female managers in compari.on t those below the median. This
confirms the validity of the parallel trend assumption and, :ons>quently, the choice of our DID
econometric identification strategy. Second, the interactio,. terms become statistically significant
starting from 2017 (2018 when firm fixed effects are ii."luded in the last column) indicating that the
CO, emissions of firms with an above-median rearcentage of female managers did not react
immediately to the Accord. This is reasonable as :n..>siuns reductions typically require investments in
new technology or a reconfiguring of process :s.

5. Robustness checks

5.1.Continuous interaction

As a first robustness check, we -eplace, in the difference-in-differences specification, the dummy
variable FEMALE with the .ontnuous variable employed in equation (1), i.e. %FManagers. This
allows us: (i) to check “vhculer the results based on equation (2) are consistent across different
econometric identification. and (ii) to capture greater granularity in the effect of female managers on
firm carbon emissions after the Paris Agreement. Indeed, in equation (2) we grouped the percentage of
female managers into two distinctive groups according to the median level. Although this is common
in difference-in-differences papers (see, for instance, Heider et al., 2019), considering the continuous
variable without defining a treatment and control group allows us to identify how the intensity of
female managers in the workplace affects firm-level CO, emissions.

The results presented in Table 9 are consistent with the baseline, further strengthening our
results. Two important results emerge here. First, the solo coefficient %FManagers indicates that,

before the Paris Agreement, a 1 pp increase in female managers within a firm decreases the level of
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CO, emissions by 0.46% (column 1). Second, the interaction PA*%FManagers shows that, after the
Paris Agreement, there is an additive effect of female managers. Specifically, a 1 pp increase in female
managers in the firm workplace will add an additional 0.24% of decreases in CO, emissions after a
climate policy such as the Paris Agreement.

5.2.Placebo test

In this section we try to eliminate the possibility that the level of CO, emissions in the treatment group
may have altered prior to the Paris Agreement, for example, in articipation of the discussion before
the final agreement or due to some firm-specific characteristics, which ould invalidate our choice of
difference-in-difference estimation. If the estimated coefficients or. a “.ake” Paris Agreement are not
statistically significant, we can be more confident that our bas~line coefficient is capturing a genuine
policy shock. In Table 10 we report results from estimates > which we shorten our sample to the
period from 200914, setting the introduction of a fake Puic accord in 2012. The coefficient “Fake”
PA*FEMALE is still negative but smaller and not .:nustically significant, adding further support to
the validity of our baseline estimation.

5.3.CO, emission intensity

As an additional robustness check, wve¢ e a different computation of the dependent variable.
Specifically, we replace the logarittm ¥ CO, emissions with a measure capturing a company’s CO,
emission intensity. Although in t.:» baseline regression reported in Table 4 we control for firm size,
here we also check for the rassi ity of size effects in the level of pollution, which could affect our
results. Following Bolton a i1d r“acpercyk (2021) we use the ratio of CO, emissions measured in tonnes
weighted on firm total asscts (in billions of euros). On average, firms in our sample produce about 10
tonnes of CO, emissions/uulion (Panel A of Table 3). Table 11 reports the results when we change the
dependent variable. As shown, we find a negative relationship between the percentage of female

senior managers and the relative CO, emissions, which further corroborates our baseline findings.

5.4.Instrumental variable approach

In this final robustness check, we further control for endogeneity concerns. The literature on self-
selection mostly focuses on the role of female directors self-selecting into certain types of firms, for
instance those which are more socially responsible (see, for instance, Abdallah et al., 2015). In our

case this should be less of a concern as we focus on female managers rather than female directors.
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However, male managers are also sensitive to climate change concerns. Hence, our result could reflect
a correlation rather than causation. Although we already addressed this possibility by performing
difference-in-differences and propensity score matching difference-in-differences estimations, we
tackle these endogeneity concerns by employing the instrumental variable (1) approach and estimate
regressions using two-stage least squares (2SLS) to extract the exogenous component from the
percentage of female managers.

The main challenge in using 2SLS is the identification of exogenous Vs that are not correlated with
the dependent variable. Following Atif et al. (2021), we employ the ratio of female participation in the
workforce to male participation (Womenpart) for the country of the 1.m’s head office."® We employ
this instrument as firms in states with greater female participation n th: workforce should have more
female managers in comparison with firms located in countries whe, 2 the female representation is low.
However, we did not find evidence in the literature that femc.'a participation in the workforce at each
employment level has an effect on firm CO, emissions. C>um 1 of Table 12 reports the results of the
first-stage regression, where our dependent variable (% ~managers) is regressed on the explanatory
variables used throughout the paper. In line with the cecdirements for a valid instrument, Womenpart
is positively correlated with %Fmanagers 2. Stalistically significant at the 1% level (Column 1),
suggesting the validity of the IVV. Moreove:, the instrument employed is strong, as shown by the
Kleibergen-Paap and Cragg-Donald test _*atistics (Cragg and Donald, 1993; Stock and Yogo, 2005).
Column 2 of Table 12 displays the re:uks or the second-stage regression, which makes use of the
predicted percentage of female maiage+s from the first-stage regression (%Fmanagers-predicted) to
estimate CO, emissions. The res:'lits are similar (although stronger in magnitude) to those obtained in
the baseline regression (colur™ 4), again suggesting an inverse relationship between the percentage of
female managers and the "2veir 7f CO, emissions. The robustness of these results is tested in the online
Appendix by using the fe.male versus man years of schooling as an alternative 1V. This variable is
calculated as the female-w-male ratio of average years of schooling, expressed in percentage. The
results are very similar to those reported in Table 12.

6. Policy considerations

Our baseline results about the relationship between the percentage of female managers and carbon
emissions have interesting implications. As a 1 percentage point increase in the number of female

managers corresponds to a 0.5% reduction in CO, emissions, firms are encouraged to promote female

1% The data on female participation in the workforce are from the World Bank database.
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participation among top management teams and also redirect recruiting policies towards individuals
with a distinct environmentally and socially responsible focus. We document that this effect is
statistically significant also controlling for institutional differences due to more patriarchal and
hierarchical culture and religion. At the same time, we show that gender diversity at the managerial
level has stronger mitigating effects on climate change if females are also well-represented outside the
organization, e.g. in political institutions and civil society organizations.

In addition, complementary insights for policymakers can be drawn from our impact
assessment of the Paris Agreement and COP26 deliberations on firms’ carbon emissions. The analysis
reveals greater reductions in CO, emissions by firms with more fem.. managers with respect to their
less inclusive counterparts after the signature of the treaty. Firms with jreater gender diversity at the
management level reduced carbon emissions by 5% more thay did more male-oriented firms.
Therefore, it appears that female managers play a cruciar -ole in enhancing the implementation of
climate-oriented policies, such as the Paris Agreement, @ v arplifying their transmission mechanism.
Thus, policymakers should consider complementing clirate policies with gender clauses advocating
the inclusion of more women in managerial positions

7. Conclusions

This paper investigates the relationship ‘e >veen the percentage of female managers and firms’ carbon
emissions. We first run a fixed-effer,.. na..cl data regression on a sample of 1,951 listed companies in
24 industrialized economies over 11e L~riod 2009-2019. Baseline results indicate that a 1% increase in
female managers leads to a 0.5% “ecrease in CO, emissions. This effect is robust when controlling for
institutional differences ca.-.q wy culture and religion. At the same time, we show that gender
diversity at the managzi~lw ¢l has stronger mitigating effects on climate change if females are also
well-represented outside th: organization, e.g. in political institutions and civil society organizations.
Finally, we find that, after the Paris Agreement, firms with greater gender diversity in the workplace
reduced CO, by about 5% more than firms which are more male-oriented.

Our consistent results about a negative and statistically significant relationship between the
percentage of female managers and CO, emissions are supported by a solid theoretical framework
grounded on the pro-environmental traits of female personalities, such as empathic behavior, social
sensitivity and risk-aversion, which help female managers better contain the environmental impact of
their decisions about how to implement the board’s strategy, therefore achieving greater reductions in
firm CO, emissions.
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We, therefore, contribute to the literature on corporate gender diversity and CO, emissions by:
i) delving into the role of female managers rather than only focusing on female directors; ii) extending
on the literature quantitatively, as regards the number of firms and relative countries, and qualitatively,
as regards the number of different sectors involved, the samples used so far by similar studies;
i) improving the granularity in the level of CO, emissions across firms by using firm-level data rather
than the less informative indexes or indicators employed by similar studies; iv) drawing policy
recommendations from the role played by female managers in the implementation of the Paris
Agreement and COP26 deliberations as regards firms’ carbon emissions reductions; and V)
investigating the moderating role of institutional characteristics, ~Jch as higher female political
engagement or community involvement, and cultural or religious 'sar 2rs, such as the dominance of
the male-breadwinner model and Catholicism, respectively, in inc.~asing or limiting female managers’
impact on CO, emissions.

Our results have important implications for both man .gers and policymakers. Regarding the
former, we suggest that firms foster the inclusion of fer.ale nanagers in top management teams and
also include green values in recruiting profile cre.”a. 'Regarding the latter, policies that envisage a
larger percentage of women at the manage et i #el not only have an impact on gender diversity
imbalances but allow for a more efficient “lfilment of the Paris Agreement recommendations.
Policymakers can “kill two birds with one _*one”: more active engagement of women in the decision-
making process may help achieve envir orim...tal objectives.

Finally, we suggest areas * further investigation based on the findings highlighted in this
paper. It would be interesting *o _tudy the potential trade-off between the environmental results
achieved by female manapers ~rd the corporate financial performance and risk due to a possible
misalignment between “.~e 'im- te-related benefits and the financial repercussions that might stem the
deployment of greener imp) :mentation strategies. In the context of emissions reductions, low-carbon
investments such as low-carbon technologies are indeed more capital-intensive, which makes
investment risk and funding costs more significant, and yield longer-term results than their high-
carbon alternatives (Schmidt, 2014). For these reasons, investigating the financial performance
implications for firms of female managers’ pro-environmental views could disentangle the drivers of a
firm’s environmental commitment, contributing to a promising but scant strand of literature. Existing
evidence indicates that the stock market values carbon emissions, as investors require higher
compensation for holding the stocks of more polluting companies (Bolton and Kacperczyk, 2021). But
further investigation is needed on the implications of carbon emissions for different profiles of

corporate financial performance, such as firm value (Matsumura et al., 2014), risk (Kabir et al. 2021)
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and profitability (Clarkson et al. 2011), in order to disentangle the reasons underlying the deployment
of strategies for reducing carbon emissions.
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Figure 1. Correlation between firm female managers and CO, emissions

This figure shows the correlation

between the % of female managers (y-axis) and the logarithm of CO,

emissions (x-axis). The downward-sloping red line represents the fitted values obtained from regressing the % of
female managers and CO, emissions. 95% confidence interval are reported in grey.
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The box plot displays the % of female 1..>nagers (x-axis) by sector. The box shows the interquartile range (first
quartile, median, third quartile) and u, ner and lower whisker.
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Figure 3. Percentage of females in the labor force in Northern and Southern countries

This figure shows the percentage of female in the labor force — weighted on the overall labor force — (y axis) by
Northern (green bar) and Southern (yellow bar) countries. Welch t-test for difference in means between the two
groups is displayed and statistically significant at the 1% level. Southern countries are Greece, Italy, Portugal,
Spain and Turkey while Northern countries is represented by the remaining countries in the sample.
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T-test for difference in means statistic 'II' sig .ificant at the 1% level (p<0.0000)

Figure 4. Percentage of Catholics b countiy

This figure reports the percentage of Cathc.c: ‘v axis) over total population by country. Bar charts are displayed
in descending order.
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Figure 5. Trends in CO; emissions

The chart shows the mean level of CO, emissions in logarithm for the treated and control group prior to the Paris
Agreement (2011-2015) and afterwards (2016-2019). The blue line represents firms with an above-median
percentage of female managers (treated group) prior to the Agreement whilst the yellow line indicates firms with
a below-median percentage of female managers (control group) prior to the Agreement. The two levels are
normalized by 1in 2011.The dashed vertical line indicates the introduction of the Accord.
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Figure 6. The kernel density function 7 r t,eated and control group pre-post propensity
score matching

This figure shows kernel density function (y 2xs, for the treated and control group and propensity scores (x-
axis) before and after matching.
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Table 1. Number of firms by country and sector

Country N.Firms Number of Firms by Sector

AG CN FN MF MG RT SV TP WS
Austria 32 2 9 16 5
Belgium 33 2 10 11 1 2 7
Czech Republic 2 2
Denmark 35 7 19 2 6 1
Finland 33 3 4 16 2 3 3 2
France 131 1 3 23 43 6 8 29 15 3
Germany 126 2 8 67 1 5 10 17 6
Greece 18 4 5 3 1 5
Hungary 3 1 1 1
Ireland 17 1 3 7 1 1 1 3
ltaly 93 3 25 37 1 1 4 19 3
Luxembourg 10 1 4 1 1 3
Netherlands 53 4 2 20 5 2 5 4 1
Norway 52 1 1 10 17 9 3 2 8 1
Poland 26 1 6 7 e 1 1 7 2
Portugal 15 1 1 5 2 6
Russia 38 1 3 O 10 1 1 14
Slowenia 1 1
Spain 64 9 15 18 2 8 12
Sweden 100 1 5 ‘0 46 1 5 3 7 2
Switzerland 72 2 N 38 1 7 5
Turkey 40 1 2 9 16 4 7 1
United Kingdom 358 18 8 84 27 40 59 36 11
United States 599 1 ) 89 270 30 3B 7 8 18
Total 1951 ] 66 373 754 93 113 219 272 54

Notes: AG “Agriculture, Forestry and Fishing”; "N “Construction”; FN “Finance, Insurance and Real Estate”; MF
“Manufacturing”;, MG “Mining’; RT “Retai’ 1 .71e”; SV “Services”; TP “Transportation and Public Utilities”; WS
“Wholesale Trade”.

Table 2. Descriptive CO;, enucsiuns (in tonnes) by sector

Sector Obs Mean STD Min Max
Agriculture, Forestry anc , sh.. ~ 71 420,066 462,339 19,900 1,225,000
Construction 693 1,124,179 4,458,301 629 45,700,000
Finance, Insurance and Real Estate 3,877 128,527 836,808 139 26,400,000
Manufacturing 7,882 2,592,686 11,700,000 29 195,000,000
Mining 967 6,056,506 14,000,000 6336 86,000,000
Retail Trade 1,180 92,285 2,375,368 89 21,900,000
Services 2,259 249,343 1,007,534 315 16,300,000
Transportation and Public Utilities 2,861 11,100,000 24,200,000 275 184,000,000
Wholesale Trade 553 1,158,392 4,583,799 1,231 34,400,000
Total 20,343 3,035,824 12,600,000 13.9 195,000,000

Table 3. Descriptive Statistics
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Obs Mean STD Min Max
Panel A. Dependent Variables
logCO2 20,343 1169 274 2.63 19.08
CO2_TA 20,321 1002 1539 0.05 4747
Panel B. Corporate Gowernance Variables
%FManagers 21,373  27.23 1249 0.09 94.78
Board_Size 21,417 479 2.42 3.00 31.00
Board_Diversity 21417 2339 1142 3.85 75.00
Bxp_Board 21,417 6.76 3.25 0.04 23.03
Ind_Board 21,386 6396 2290 0.00 100
Panel C. Firm Characteristics
Size (log) 21439 1555 185 4.28 21.82
Size ($ billions) 21,439 4490 19300 0.72 3,000
Debt_Ta 21,318 2749 1797 001 99.21
Cashfl_Sales 21,406 1685 18.67  -190.83 196.46
RoA 21,439 575 8.14 -90.85  99.30
BWPS 21,461 324 5.63 0.01 97.19
Beta 21,461 1.03 0.56 0.00 4.95
ESG score 20,344 4982 2726  0.02 99.88
ESG controversies 21417 1.19 2.44 0.00 57.00

Notes: LogCO2 is the logarithm of CO, emissions. CO2_TA is the rativ of LD, emissions-to-total assets. %FM anagers is the
percentage of female managers to the total number of managers. Board_C*=¢ is the number of directors elected to the board.
Board_Diversity is the fraction of female board members over the tc.al nun.oer of members. Exp_Board is the percentage of
board members who have either an industry-specific backgrour d . e strong financial background. Ind_Board the percentage
of independent board members in the company. Size is the Ic gai--hr. (or billions) of firm total assets. Debt_Ta is the ratio of
debt-to-total assets. CSR is the corporate social respons*~iln, score. Cashfl_Sales is the ratio of cash flow-to-sales. RoOA is
the return on assets. BVPS is the book value per shar . Be ais tne historical beta. ESG score is the environmental, social and
corporate governance score. ESG controversies is the ye. *.y number of ESG-related controversies published in media outlets.
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Table 4. Baseline Result

@) @ ©)
VARIABLES logCO2 logCO2 logCO2
% Fmanagers -0.0057*** -0.0059*** -0.0053**
(0.002) (0.002) (0.002)
Board_size -0.0020 -0.0013 -0.0029
(0.006) (0.006) (0.006)
Board_diversity 0.0008 0.0008 0.0013
(0.001) (0.001) (0.001)
Bxp_board 0.0167***  0.0165***  0.0165***
(0.005) (0.005) (0.006)
Ind_board -0.0004 -0.0002 -0.0010
(0.001) (0.001) > 001)
L.Size 0.2960***  (0.3151*** (. 987***
(0.026) (0.026) 12.027)
L.Debt_ta -0.0007 -0.00 .0 -0.0006
(0.001) (0.50y, (0.001)
L.ESG score 0.0009** 0.0u."* 0.0004
(0.000) (0.L70) (0.000)
L.ESG_controversies 0.0048 03 -0.0019
(0.004) (0.LeY) (0.004)
L.cashfl_sales -0.00C . -0.0002 0.0001
(0.0, (0.000) (0.000)
L.ROA N LR -0.0005 -0.0002
(0 201) (0.001) (0.001)
L.BWPS 1.0010 -0.0007 -0.0012
(0.J01) (0.001) (0.001)
L.Beta 0.0439**  0.0471***  (0.0342*
(0.018) (0.018) (0.018)
Observations 18,161 18,161 18,161
Number of Tirn. 1,910 1,910 1,910
Industry FE Yes No No
Sub-industi - FE No Yes No
Firm FE No No Yes
Tine FE Yes Yes Yes

Notes: LogCO2 is thr . ~an.~~. of CO, emissions. %FM anagers is the percentage of female managers to the total
number of managers. Boara_ Size is the number of directors elected to the board. Board_Diversity is the fraction
of female board members _ver the total number of members. Exp_Board is the percentage of board members who
have either an industry-specific background or a strong financial background. Ind_Board the percentage of
independent board members in the company. Size is the logarithm (or billions) of firm total assets. Debt_Ta is the
ratio of debt-to-total assets. ESG_score is the environmental, social and corporate governance score.
ESG_controversies is the yearly number of ESG-related controversies published in media outlets. Cashfl_Sales is
the ratio of cash flow-to-sales. ROA is the return on assets. BVPS is the book value per share. Beta is the
historical beta. Robust standard errors clustered at the firm level reported in parentheses. *** significant at the
1% level; ** significant at the 5% level; * significant at the 10% level.
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Table 5. Culture, religion, female managers and CO, emissions

@) @ ©) ) ®) (6)
VARIABLES logCO2 logCO2 logCO2 logCO2 logCO2 logCO2
% Fmanagers -0.0059** -0.0063*** -0.0059** -0.0063** -0.0066*** -0.0051*
(0.002) (0.002) (0.002) (0.003) (0.003) (0.003)
South*%Fmanagers 0.0017 0.0029 0.0039
(0.004) (0.004) (0.004)
Catholics*%Fmanagers 0.0007 0.0008 -0.0005
(0.004) (0.004) (0.004)
Board_size -0.0019 -0.0010 -0.0029 -0.0029 -0.0024 -0.0029
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
Board_diversity 0.0008 0.0008 0.0013 0.0.99 0.0008 0.0013
(0.001) (0.001) (0.001) (0.002, (0.0012) (0.001)
Bxp_board 0.0166***  0.0164***  0.0163*** 0.0’02> * 0.0148*** (0.0165***
(0.005) (0.005) (0.006) (0.20% (0.005) (0.006)
Ind_board -0.0004 -0.0003 -0.0010 -0.,006 -0.0004 -0.0010
(0.001) (0.001) (0.001) ‘n,01) (0.001) (0.001)
L.Size 0.2059***  0.3138***  (0.1987*** 0.2873***  (0.3049***  (0.1986***
(0.026) (0.026) 0.027) (0.026) (0.026) (0.027)
L.Debt_ta -0.0007 -0.0010 -0.00u" -0.0007 -0.0010 -0.0006
(0.001) (0.001) (0.ru1) (0.001) (0.001) (0.001)
L.ESG score 0.0009* 0.0010** r.0n04 0.0010**  0.0010** 0.0004
(0.000) (0.000) 0 7,00) (0.000) (0.000) (0.000)
L.ESG_controversies 0.0047 0.0077* -0.0019 0.0045 0.0070* -0.0019
(0.004) (0 404) (0.004) (0.004) (0.004) (0.004)
L.cashfl_sales -0.0001 -0.0L7 0.0001 -0.0001 -0.0002 0.0001
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
L.ROA -0.0005 -L."005 -0.0002 -0.0004 -0.0004 -0.0002
(0.001) Q0T (0.001) (0.001) (0.0012) (0.001)
L.BWPS -0.0010 -0.0007 -0.0012 -0.0010 -0.0007 -0.0012
(0.001+ (0.001) (0.001) (0.001) (0.001) (0.001)
L.Beta 0.0407*-  0.0466***  0.0340*  0.0425**  0.0456** 0.0342*
(N0 (0.018) (0.018) (0.018) (0.018) (0.018)
Observations 22151 18,161 18,161 18,161 18,161 18,161
Number of firms ',910 1,910 1,910 1,910 1,910 1,910
Industry FE Yes No No Yes No No
Sub-industry FE No Yes No No Yes No
Firm FE No No Yes No No Yes
Time FE Yes Yes Yes Yes Yes Yes

Notes: LogCO?2 is the logarithm of CO, emissions. %FManagers is the percentage of female managers to the total
number of managers. South is a dummy variable that takes the value 1 if a country is located in southern Europe, 0
otherwise. Catholic is a dummy variable that takes the value 1 if a country has an above-median level of Catholics over
the total population. Board_Size is the number of directors elected to the board. Board_Diversity is the fraction of female
board members over the total number of members. Exp_Board is the percentage of board members who have either an
industry -specific background or a strong financial background. Ind_Board the percentage of independent board members
in the company. Size is the logarithm (or billions) of firm total assets. Debt_Ta is the ratio of debt-to-total assets.
ESG_score is the environmental, social and corporate governance score. ESG_controversies is the yearly number of
ESG-related controversies published in media outlets. Cashfl_Sales is the ratio of cash flow-to-sales. RoA is the return on
assets. BVPS is the book value per share. Beta is the historical beta. Robust standard errors clustered at the firm level
reported in parentheses. *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level.
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Table 6. Institutional variables, female managers and CO, emissions

@) @ ©) ) ®) ©)
VARIABLES logCO2 logCO2 logCO2 logCO2 logCO2 logCO2
% Fmanagers -0.0040*  -0.0042**  -0.0037* -0.0045** -0.0047** -0.0042*

(0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
CSOW*%Fmanagers ~ -0.0023*** -0.0023*** -0.0023***
(0.001) (0.001) (0.001)

ElectedW*%Fmanagers -0.0017*  -0.0017*  -0.0017*
(0.001) (0.001) (0.001)
Board_size -0.0020 -0.0013 -0.0029 -0.0019 -0.0012 -0.0028
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
Board_diversity 0.0008 0.0008 0.0013 0.1028 0.0007 0.0013
(0.001) (0.001) (0.001) (CRVE (0.001) (0.001)
Bp_board 0.0168***  0.0166***  0.0165*** 0.,16, ** 0.0166*** 0.0165***
(0.005) (0.005) (0.006) (> nn7) (0.005) (0.006)
Ind_board -0.0004 -0.0002 -0.0009 - 0004 -0.0002 -0.0010
(0.001) (0.001) (0.001) 17,001) (0.001) (0.001)
L.Size 0.2956***  (0.3148***  (0.1983**-  0.2981*** (.3184*** (.1983***
(0.026) (0.026) 0.C27) (0.025) (0.026) (0.027)
L.Debt_ta -0.0008 -0.0011 -0.0u2% -0.0008 -0.0011 -0.0006
(0.001) (0.001) (0 401) (0.001) (0.001) (0.001)
L.ESG score 0.0009* 0.0010** J.0004 0.0009**  0.0010** 0.0004
(0.000) (0.000) (*.000) (0.000) (0.000) (0.000)
L.ESG_controversies 0.0047 0.0072* -0.0019 0.0050 0.0077* -0.0018
(0.004) (C.004 (0.004) (0.004) (0.004) (0.004)
L.cashfl_sales -0.0002 0022 0.0001 -0.0001 -0.0002 0.0001
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
L.ROA -0.0005 -2 0005 -0.0002 -0.0005 -0.0005 -0.0002
(0.001) NN01) (0.001) (0.001) (0.001) (0.001)
L.BVWPS -0.0009 -').0007 -0.0011 -0.0010 -0.0007 -0.0012
(0.0011 (0.001) (0.001) (0.001) (0.001) (0.001)
L.Beta 0.0407* 0.0470%** 0.0341* 0.0448**  0.0482***  (.0348*
(n.0.M (0.018) (0.018) (0.018) (0.018) (0.018)
Observations 2151 18,161 18,161 18,161 18,161 18,161
Number of firms 1,910 1,910 1,910 1,910 1,910 1,910
Industry FE Yes No No Yes No No
Sub-industry FE No Yes No No Yes No
Firm FE No No Yes No No Yes
Time FE Yes Yes Yes Yes Yes Yes

Notes: LogCO?2 is the logarithm of CO, emissions. %FM anagers is the percentage of female managers to the total number of
managers. ElectedW is a dummy variable that takes the value 1 if a country has an above-median score in terms of percentage
of female ministers elected during the last elections. COSW is a dummy variable that takes the value 1 if a country has an
above-median score in terms of the degree of women participation in civil society organization. Board_Size is the number of
directors elected to the board. Board_Diversity is the fraction of female board members over the total number of members.
Exp_Board is the percentage of board members who have either an industry-specific background or a strong financial
background. Ind_Board the percentage of independent board members in the company. Size is the logarithm (or billions) of
firm total assets. Debt_Ta is the ratio of debt-to-total assets. ESG_score is the environmental, social and corporate governance
score. ESG_controversies is the yearly number of ESG-related controversies published in media outlets. Cashfl_Sales is the
ratio of cash flow-to-sales. RoOA is the return on assets. BVPS is the book value per share. Beta is the historical beta. Robust
standard errors clustered at the firm level reported in parentheses *** significant at the 1% level; ** significant at the 5% level;
* significant at the 10% level.
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Table 7. Difference-in-differences models

Difference-in-differences

Propensity score matching
difference-in-differences

@) @ ©) @) ®) (6)
VARIABLES logCO2 logCO2 logCO2 logCO2 logCO2 logCO2
PA -0.0698***  -0.0719***  -0.0562***  -0.0536** -0.0564** -0.0389
(0.019) (0.019) (0.019) (0.025) (0.025) (0.025)
FEMALE -0.3258***  -0.3015*** -0.3513*** -0.3109**
(0.105) (0.108) (0.130) (0.134)
PA*FEMALE -0.0573***  -0.0588*** -0.0509** -0.0765***  -0.0781***  -0.0703***
(0.021) (0.021) (0.021) (0.026) (0.026) (0.026)
Board_size -0.0022 -0.0016 -0.0031 -0.Vi63 -0.0056 -0.0063
(0.006) (0.006) (0.006) (000, (0.007) (0.007)
Board_diversity 0.0006 0.0006 0.0011 0.00u3 0.0007 0.0014
(0.0012) (0.001) (0.001) (L") (0.001) (0.001)
Bxp_board 0.0170*** 0.0168*** 0.0167*** 0.0.'03*** 0.0198*** 0.0191***
(0.005) (0.005) (0.006) J.006) (0.006) (0.006)
Ind_board -0.0004 -0.0003 -0.0017 -0.0006 -0.0005 -0.0014*
(0.001) (0.001) 0.0™ (0.001) (0.001) (0.001)
L.Size 0.2992*** 0.3176*** 0.2017*> 0.3067*** 0.3277*** 0.2081***
(0.026) (0.026) N 027) (0.030) (0.030) (0.032)
L.Debt_ta -0.0007 -0.0010 -,.0006 -0.0012 -0.0015* -0.0010
(0.001) (0.001) \.u01) (0.001) (0.001) (0.001)
L.ESG_score 0.0009* 0.0009” 0.0004 0.0008 0.0009 0.0002
(0.000) (0.0CM (0.000) (0.001) (0.001) (0.001)
L.ESG_controversies 0.0048 0.0072* -0.0019 0.0068 0.0102* -0.0014
(0.004) (L 104) (0.004) (0.005) (0.005) (0.005)
L.cashfl_sales -0.0001 002 0.0001 0.0001 0.0000 0.0003
(0.000) (".000) (0.000) (0.000) (0.000) (0.000)
L.ROA -0.0004 -L.oJ04 -0.0002 -0.0012 -0.0012 -0.0010
(0.001) (v.001) (0.001) (0.001) (0.001) (0.001)
L.BVPS -0.0008 -0.0006 -0.0011 -0.0007 -0.0005 -0.0010
(0.00., (0.001) (0.001) (0.001) (0.001) (0.001)
L Beta 0.04.7** 0.0467*** 0.0339* 0.0438** 0.0485** 0.0338
‘ul’8) (0.018) (0.018) (0.021) (0.021) (0.021)
Observations 18,198 18,198 18,198 13,833 13,833 13,833
Number of firms .,914 1914 1914 1,455 1,455 1,455
Industry FE Yes No No Yes No No
Sub-industry FE No Yes No No Yes No
Firm FE No No Yes No No Yes
Time FE Yes Yes Yes Yes Yes Yes

Notes: LogCO?2 is the logarithm of CO, emissions. FEMALE is a dummy variable that takes the value 1 if a firm has an
above-median percentage of female managers prior to the Paris Agreement (2015), 0 otherwise. PA is a dummy variable that
takes the value 1 after the Paris Agreement, 0 otherwise. Board_Size is the number of directors elected to the board.
Board_Diversity is the fraction of female board members over the total number of members. Exp_Board is the percentage of
board members who have either an industry-specific background or a strong financial background. Ind_Board the percentage
of independent board members in the company. Size is the logarithm (or billions) of firm total assets. Debt_Ta is the ratio of
debt-to-total assets. ESG_score is the environmental, social and corporate governance score. ESG_controversies is the yearly
number of ESG-related controversies published in media outlets. Cashfl_Sales is the ratio of cash flow-to-sales. RoA is the
return on assets. BVPS is the book value per share. Beta is the historical beta. Robust standard errors clustered at the firm
level reported in parentheses *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level
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Table 8. Dynamic plot regression results

@ ) (©)
VARIABLES logCO2 logCO2 logCO2
2011*FEMALE -0.0031 -0.0038 -0.0058
(0.038) (0.038) (0.038)
2012*FEMALE 0.0209 0.0205 0.0177
(0.041) (0.041) (0.041)
2013*FEMALE 0.0120 0.0114 0.0091
(0.043) (0.043) (0.045)
2014*FEMALE -0.0395 -0.0418 -0.0376
(0.046) (0.046) (0.046)
2015*FEMALE -0.0659 -0.0685 -0.0636
(0.049) (0.049 \.049)
2016*FEMALE -0.0747 -0.077° -0.0722
(0.051) or (0.051)
2017*FEMALE -0.0864*  -0..900* -0.0793
(0.051) 0.05y) (0.051)
2018*FEMALE -0.1144** 1 1.77%*  -0.1072**
(0.053) (1.053) (0.053)
2019*FEMALE -0.0872* 10895*  -0.0813*
0.rZ29) (0.0541) (0.046)
Observations 13,803 13,833 13,833
Number of firms 1,55 1,455 1,455
Industry FE Yes No No
Sub-industry FE No Yes No
Firm FE No No Yes
Time FE Yes Yes Yes
Firm corporate go\ cumuols Yes Yes Yes
Firm controls Yes Yes Yes

Notes: LogCO2 is the logarithm of C'Y» emissions. FEM ALE is a dummy variable that takes the value 1 if a firm
has an above-median percentage o” femai. managers prior to the Paris Agreement (2015), 0 otherwise. 2011 is a
dummy variable equal to 1 in 206."* a." 0 otherwise. Dummies for 2012-2019 are constructed in a similar way .
Firm corporate gov controls: Tnard_ _ize is the number of directors elected to the board. Board_Diversity is the
fraction of female board .. hei. over the total number of members. Exp_Board is the percentage of board
members who have either an il dustry-specific background or a strong financial background. Ind_Board the
percentage of independe.© buard members in the company. Firm controls: Size is the logarithm (or billions) of
firm total assets. Debt_Tais he ratio of debt-to-total assets. ESG_score is the environmental, social and corporate
governance score. ESG_cuntroversies is the yearly number of ESG-related controversies published in media
outlets. Cashfl_Sales is the ratio of cash flow-to-sales. ROA is the return on assets. BVPS is the book value per
share. Beta is the historical beta.Robust standard errors clustered at the firm level reported in parentheses ***
significant at the 1% level; ** significant at the 5% level; * significant at the 10% level.
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Table 9. Results continuous interaction

@ @ ©)
VARIABLES logCO2 logCO2 logCO2
PA -0.0250 -0.0268 -0.0127
(0.028) (0.028) (0.028)
%Fmanagers -0.0046** -0.0048** -0.0043*
(0.002) (0.002) (0.002)
1.PA*%Fmanagers -0.0024*** -0.0025*** -0.0023***
(0.001) (0.001) (0.001)
Board_size -0.0019 - 10012 -0.0028
(0.006) (G.LA (0.006)
Board_diversity 0.0008 0.uLC18 0.0013
(0.001) norl) (0.001)
Bxp_board 0.0168*** 0.N166*** 0.0165***
(0.005) 10.005) (0.006)
Ind_board -0.0004 -0.0002 -0.0010
(0.001) (0.001) (0.001)
L.Size 0.2975*** 0.3165*** 0.2004***
(0.026) (0.026) (0.027)
L.Debt_ta -0.0008 -0.0011 -0.0006
(0.00%) (0.001) (0.001)
L.ESG score 0Ny * 0.0010** 0.0004
(0.0 20) (0.000) (0.000)
L.ESG_controversies N 047 0.0072* -0.0019
(0.uu4) (0.004) (0.004)
L.cashfl_sales -0.0001 -0.0002 0.0001
(0.000) (0.000) (0.000)
L.ROA -0.0005 -0.0005 -0.0002
(0.001) (0.0012) (0.001)
L.BWPS -0.0009 -0.0006 -0.0011
(0.001) (0.0012) (0.001)
L.Beta 0.0434** 0.0466*** 0.0337*
(0.018) (0.018) (0.018)
Observations 18,161 18,161 18,161
Number of firms 1,910 1,910 1,910
Industry FE Yes No No
Sub-industry FE No Yes No
Firm FE No No Yes
Time FE Yes Yes Yes

Notes: LogCO?2 is the logarithm of CO, emissions. %FM anagers is the percentage of female managers to the total number of
managers. Board_Size is the number of directors elected to the board. Board_Diversity is the fraction of female board
members over the total number of members. Exp_Board is the percentage of board members who have either an industry -
specific background or a strong financial background. Ind_Board the percentage of independent board members in the
company. Size is the logarithm (or billions) of firm total assets. Debt_Ta is the ratio of debt-to-total assets. ESG_score is the
environmental, social and corporate governance score. ESG_controversies is the yearly number of ESG-related controversies
published in media outlets. Cashfl_Sales is the ratio of cash flow-to-sales. ROA is the return on assets. BVPS is the book
value per share. Beta is the historical beta. Robust standard errors clustered at the firm level reported in parentheses ***
significant at the 1% level; ** significant at the 5% level; * significant at the 10% level.
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Table 10. Placebo test

@) @ ®)
VARIABLES logCO2 logCO2 logCO2
“Fake” PA -0.0623*** -0.0681*** -0.0191
(0.016) (0.016) (0.015)
FEMALE -0.3137*** -0.3203***
(0.102) (0.102)
“Fake” PA*FEMALE -0.0234 -0.0252 -0.0206
(0.020) (0.021) (0.020)
Board_size 0.0093 0.0111* 0.0066
(0.007) (0.007) (0.007)
Board_diversity -0.0028** - 029** -0.0014
(0.001) (V.U (0.001)
Bp_board 0.0101* 0.u299™ 0.0061
(0.006) ‘0rJe) (0.007)
Ind_board 0.0009 1.0011* -0.0001
(0.001) (0.001) (0.001)
L.Size 0.4038*** 0.4411*** 0.1369***
(0.028) (0.029) (0.029)
L.Debt_ta -0.0010 -0.0020* -0.0012
(0.001) (0.001) (0.001)
L.ESG score 0.0022* * 0.0022*** 0.0011*
(0.0r1) (0.001) (0.001)
L.ESG_controversies nop 0.0142** -0.0158**
(0. ,06) (0.006) (0.006)
L.cashfl_sales ~0001 0.0000 0.0006
(0..01) (0.001) (0.000)
L.ROA -0.0026* -0.0026* -0.0020
(0.002) (0.002) (0.001)
L.BWPS -0.0019 -0.0012 -0.0025*
(0.001) (0.001) (0.002)
L.Beta 0.0936*** 0.1041*** 0.0457*
(0.025) (0.025) (0.025)
Observations 8,646 8,646 8,646
Number of firms 1,914 1,914 1,914
Industry FE Yes No No
Sub-industry FE No Yes No
Firm FE No No Yes
Time FE Yes Yes Yes

Notes: LogCO?2 is the logarithm of CO, emissions. FEMALE is a dummy variable that takes the value 1 if a firm has an
above-median percentage of female managers prior to the “fake” Paris Agreement (2011), 0 otherwise. “Fake” PA is a
dummy variable that takes the value 1 after the “fake” Paris Agreement (2012), O otherwise. Board_Size is the number of
directors elected to the board. Board_Diversity is the fraction of female board members over the total number of members.
Exp_Board is the percentage of board members who have either an industry-specific background or a strong financial
background. Ind_Board the percentage of independent board members in the company. Size is the logarithm (or billions) of
firm total assets. Debt_Ta is the ratio of debt-to-total assets. ESG_score is the environmental, social and corporate
governance score. ESG_controversies is the yearly number of ESG-related controversies published in media outlets.
Cashfl_Sales is the ratio of cash flow-to-sales. ROA is the return on assets. BVPS is the book value per share. Beta is the
historical beta. Robust standard errors clustered at the firm level reported in parentheses *** significant at the 1% level; **
significant at the 5% level; * significant at the 10% level.
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Table 11. Results with CO, emission intensity

1) @ ©)
VARIABLES CO2_TA CO2_TA CO2_TA
%Fmanagers -0.0229** -0.0232** -0.0201*
(0.011) (0.011) (0.012)
Board_size -0.0657 -0.0614 -0.0631
(0.067) (0.066) (0.067)
Board_diversity 0.0036 0.0038 -0.0076
(0.009) (0.009) (0.008)
Bxp_board 0.1195** 0.1205** 0.1351**
(0.053) (0.052) (0.056)
Ind_board 0.0022 (037 -0.0025
(0.007) (G0.0e™ (0.007)
L.Size -2.2626*** =024, VxR -3.0625***
(0.264) N 2n8) (0.294)
L.Debt_ta -0.0058 1.0060 -0.0034
(0.008) .0.008) (0.007)
L.ESG score 0.0058 0.0055 -0.0005
(0.004) (0.004) (0.004)
L.ESG_controversies 0.0337 0.0427 -0.0191
(0.030) (0.029) (0.032)
L.cashfl_sales -0.0028 -0.0027 -0.0010
(0.007) (0.003) (0.003)
L.ROA -0.nN3p ** -0.0329*** -0.0310***
(0.011) (0.011) (0.011)
L.BWPS 2090 0.0105 0.0057
(0.u.0) (0.010) (0.010)
L.Beta N6111*** 0.6292*** 0.5796***
(0.193) (0.193) (0.187)
Observations 18,161 18,161 18,161
Number of firms 1,910 1,910 1,910
Industry FE Yes No No
Sub-industry FE No Yes No
Firm FE No No Yes
Time FE Yes Yes Yes

Notes: CO2_TA is the ratio of L7, emissions-to-total assets. %FManager is the percentage of female managers to the total
number of managers. Womeny ~.¢ is the percentage of female participation in the labor force over male participation.
Board_Size is the number of directors elected to the board. Board_Diversity is the fraction of female board members over the
total number of members. Exp_Board is the percentage of board members who have either an industry -specific background
or a strong financial background. Ind_Board the percentage of independent board members in the company. Size is the
logarithm (or billions) of firm total assets. Debt_Ta is the ratio of debt-to-total assets. ESG_score is the environmental, social
and corporate governance score. ESG_controversies is the yearly number of ESG-related controversies published in media
outlets. Cashfl_Sales is the ratio of cash flow-to-sales. RoA is the return on assets. BVPS is the book value per share. Beta is
the historical beta. Robust standard errors clustered at the firm level reported in parentheses. *** significant at the 1% level;
** significant at the 5% level; * significant at the 10% level.
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Table 12. IV Regression

@) @
VARIABLES %Fmanagers logCO2
Womenpart 0.2504***
(0.037)
% Fmanagers-fitted -0.0394**
(0.018)
Board_size 0.0033 -0.0026
(0.035) (0.004)
Board_diversity 0.0272*** 0.0019**
(0.058) (0.000)
Bxp_board -0.0247 0.L"AG***
(0.026) « N0g;
Ind_board 0.0011 -0.00 )9*
(0.003) (0.000)
L.Size -0.1561* P 1879***
(0.07 (0.019)
L.Debt_ta -0./044 -0.0007
(0.n0,, (0.000)
L.ESG_score 2.0088*** 0.0005
(0202) (0.000)
L.ESG_controversies 0.0314 -0.0009
(0.310) (0.003)
L.cashfl_sales 0.0021 0.0001
(0.002) (0.003)
L.ROA -0.0072 -0.0005
(0.004) (0.000)
L.BWPS 0.0148*** -0.0007
(0.005) (0.000)
L.Beta 0.0545 0.0376***
(0.108) (0.011)
Observations 18,161 18,161
Number of firms 1,910 1,910
Firm FE Yes Yes
Time FE Yes Yes
Kleibergen-Paap rk LM statistic 44.09
Cragg-Donald Wald F-statistic 58.62
Stock-Yogo weak ID test critical values at 10% 1V size 16.38

Notes: LogCO?2 is the logarithm of CO, emissions. %FManager is the percentage of female managers to the total
number of managers. Womenpart is the percentage of female participation in the labor force over male participation.
Board_Size is the number of directors elected to the board. Board_Diversity is the fraction of female board members
over the total number of members. Exp_Board is the percentage of board members who have either an industry -
specific background or a strong financial background. Ind_Board the percentage of independent board members in
the company. Size is the logarithm (or billions) of firm total assets. Debt_Ta is the ratio of debt-to-total assets.
ESG_score is the environmental, social and corporate governance score. ESG_controversies is the yearly number of
ESG-related controversies published in media outlets. Cashfl_Sales is the ratio of cash flow-to-sales. RoA is the
return on assets. BVPS is the book value per share. Beta is the historical beta. Robust standard errors clustered at the
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firm level reported in parentheses. *** significant at the 1% level; ** significant at the 5% level; * significant at the
10% level.
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