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In this paper, I examine the effect of corporate greenhouse gas emissions (GHG) on profitability. I use the 

gender composition of the CEOs’ children as an identification strategy to investigate the impact of GHG 

emissions on profits. CEOs who father a daughter are associated with a 10% reduction in GHG emissions. 

The reduction in emissions, in turn, improves profitability. A one standard deviation decrease in GHG 

emissions leads to a 0.14 standard deviations increase in profitability. Examining the channels, I show that 

CEOs with daughters are more likely to adopt a climate-integrated business strategy and set emission- 

reduction targets. Emission reduction affects profitability through both information advantage (protection 

from negative industry shocks, and lower cost of capital), and operational efficiency (lower operating 

costs and energy consumption) channels. 
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. Introduction 

Companies are under increasing pressure from stakeholders and 

egulators to be environmentally sustainable, comply with envi- 

onmental regulations, and reduce emissions. However, mandatory 

mission-reduction regulations are rare, and few emissions dis- 

losure regulations exist worldwide. For example, the 2013 up- 

ate of the Companies Act 2006 in the United Kingdom (UK) is 

he first mandate for companies to report greenhouse gas (GHG) 

missions in their annual reports. Therefore, corporate emission- 

eduction initiatives are largely voluntary and hinge on how such 

nitiatives affect profitability. Despite the increasing focus on cor- 

orate environmental impacts, the financial benefit of corporate 

nvironmental sustainability is not well established. Empirical ev- 

dence on corporate GHG emissions’ financial implications and 

otives is inconclusive ( Busch and Lewandowski, 2018 ). For ex- 

mple, Matsumura, Prakash, and Vera- Muñoz (2014) show that 

rms with higher GHG emissions tend to have lower firm val- 

es. On the other hand, sustainable practices can benefit the 

rm through improved reputation, customer loyalty, operational 

fficiency and product differentiation ( Besley and Ghatak, 2007 ; 

ichholtz, Kok and Quigley, 2010 ; Flammer, 2015 ). Since emissions 

re often inherent to profitable production technologies, corpora- 

ions must be incentivised to find solutions that jointly optimise 

nancial profits and environmental impacts. 
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I return to this issue in the United Kingdom (UK) context. 

his setting, as discussed below, allows me to provide a range 

f evidence missing in the literature on corporate GHG emissions 

nd profitability. Consistent with previous evidence, I show that 

TSE 350 companies with lower emissions have higher profitabil- 

ty. Drawing on stylised results from the economics of identity 

nd gender socialisation theory and data on male CEOs parent- 

ng a daughter, I use an instrumental variable (IV) approach that 

rovides a methodological innovation missing from this literature 

 Qi et al., 2014 ). As I discuss later, this approach can overcome

ome of the econometric challenges of endogeneity and general- 

zability in earlier studies. Finally, I provide novel results on two 

echanisms: channels through which CEOs with daughters affect 

orporate GHG emissions; and channels through which GHG emis- 

ions can affect profitability. I show that when companies appoint 

EOs who parent a daughter, they are more likely to adopt a 

limate-integrated business strategy (where long-term climate tar- 

ets are part of the strategic goals) and set specific emission tar- 

ets. Low emission firms have higher sales growth, are more re- 

ilient to negative industry shocks, and have lower operating costs 

nd lower cost of capital. 

UK is an interesting institutional setting for examining the role 

f managerial preference in the GHG emissions-profitability rela- 

ionship. The Climate Change Act of 2008 forms the legal frame- 

ork for climate change in the UK and makes it the first country 

o introduce a legally binding requirement for companies to reduce 

HG emissions. Subsequently, the Companies Act 2006 (Strategic 

eport and Directors’ Report) Regulations 2013 mandated listed 
under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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ompanies in the UK to disclose GHG emissions in their annual 

eports by 2013. 1 The UK is the only country where GHG emis- 

ion disclosure is a stock market listing requirement ( Jouvenot and 

rueger, 2019 ). Therefore, unlike many other European countries, 

istorical and homogenously reported corporate emission data is 

ore readily available from the UK. Second, the CEO should have 

ignificant discretion over corporate policies to affect environmen- 

al strategies ( Wangrow et al., 2015 ; Wernicke, Sajko, & Boone, 

021 ). CEOs in the UK ranked second (after the U.S.) in manage- 

ial discretion, allowing me to focus on their discretionary impacts 

 Crossland & Hambrick, 2011 ). Finally, the most directly compa- 

able study is in the context of the United States ( Cronqvist and 

u, 2017 ). However, gender attitudes and roles vary across coun- 

ries. For example, the US is ranked 46th on the UN’s 2019 

ender Inequality Index, whereas the UK seems to have more 

volved gender-related attitudes, with a rank of 31st. Combin- 

ng more established GHG emission reporting standards, evolved 

ender norms, and greater CEO discretion over corporate strat- 

gy makes the UK a suitable setting to empirically examine my 

onjectures. 

I use a sample of FTSE 350 companies and objectives mea- 

ures of GHG emissions collected from multiple sources from 2007 

 2017. 2 Using a binary indicator for CEOs parenting a daughter 

s the IV, I find that financial performance is better for com- 

anies with lower GHG emissions. However, these estimates can 

e contaminated by reverse-causality and endogeneity concerns. 

ore profitable companies can invest more in emission-abatement 

echnology, and unobserved factors can simultaneously affect both 

HG emissions and profitability. I address these concerns by im- 

lementing an IV strategy. 

The premise of the identification strategy is that the CEO’s en- 

ironmental preferences affect corporate climate-related practices 

 Lewis, Walls and Dowell, 2014 ). The effect of the CEO’s prefer- 

nce on corporate strategic choices - climate-related or otherwise 

 is more pronounced when a new CEO is appointed ( Zhang & 

ajagopalan, 2010 ; Fondas and Wiersema, 1997 ). Hence, if I can 

dentify factors that affect CEOs’ environmental preferences but 

on’t affect their companies’ financial profitability, I can use it as 

 source of exogeneous variation around events of CEO turnovers. 

 hypothesise that parenting a daughter has behavioural effects 

n the CEO, which makes them more likely to be conscious of 

he climate impacts of their firms. Given the relative scarcity of 

emale CEOs in the UK during the sample period (18 in total), 

EOs in this paper refer to male CEOs unless otherwise men- 

ioned. It is well established that parenting a daughter affects 

he fathers’ social and political views and makes them more pro- 

ocial ( Washington, 2008 ; Cronqvist and Yu, 2017 ; Green and Hom- 

oy, 2018 ). Additionally, women show greater environmental con- 

ern than men ( Milfont and Sibley, 2016 ), and daughters are es- 

ecially effective in influencing parents’ climate views, with the 

trongest effects documented in fathers ( Lawson et al., 2019 ). 

herefore, daughters’ environmental views can shape the climate- 

elated preferences of male CEOs. 

Consistent with this argument, I show that the average GHG 

mission of a company falls after it appoints a CEO who parents 

 daughter by 10%. However, the gender of the CEO’s children is 

nlikely to affect the profitability of companies, except through 

he climate preference of the CEO. Ensuring that the instrumental 

ariable meets the exogeneity condition is crucial for the empiri- 

al strategy, but it is challenging to test for it directly. Later in the 
1 The regulation requires disclosure of Scope 1 and Scope 2 but not Scope 3 emis- 

ions. 
2 Unlike many previous studies, I do not rely solely on negative environmental 

vents or a score-based measure of environmental performance. I use actual GHG 

missions, normalised by the accepted threshold level. 

s

P

i

i

2 
aper, I provide evidence to eliminate the most obvious possibili- 

ies that can violate the exogeneity condition. For example, I show 

hat parenting a daughter doesn’t affect the CEOs’ risk-aversion 

r investment decisions. Using this identification strategy, I show 

hat a one standard deviation decrease in GHG emissions leads 

o a 0.14 standard deviations increase in the ROA. This estimate 

s qualitatively similar to estimates reported by Konar and Co- 

en (2001) , Edmans (2011) and Flammer (2015) . These effects re- 

ain similar for Scope 2 emissions but lose statistical significance 

or Scope 3 emissions. A small subset of firms report scope 3 emis- 

ions; therefore, the tests with scope 3 suffer from low statistical 

ower. 

One concern with the identification strategy is that CEOs with 

aughters are invalidly excluded from the second-stage outcome 

quation. Since the econometric specifications include firm fixed 

ffects, it is identified only on CEO changes (from without daugh- 

ers to with daughters). A further concern about the identification 

trategy could be that since the sample period coincides with a 

eriod of increasing awareness of environmental issues, better en- 

ironmental performance and CEOs with daughter appointments 

re both generated by the same time-varying factors that them- 

elves generate better financial performance. While it is difficult to 

est the exclusion restriction directly, I do a battery of tests to ad- 

ress this concern. The rationale behind these tests is that if CEO- 

aughters are capturing effects of unobserved time-varying factors, 

hen we can expect that this effect will weaken with better con- 

rols for time effects. I test for time-varying environmental norms 

n three ways. First, I include year dummies in the baseline mod- 

ls that absorbs idiosyncratic factors related to specific years. Sec- 

nd, I use a linear time-trend to control for the change in environ- 

ental policies of firms over the sample period. Finally, I examine 

f the baseline estimates of CEO daughters on GHG emissions are 

imilar in different sub-periods of the sample. I show that the re- 

ults are similar in the post-UK Climate Change Act (2008), post- 

aris Agreement (2015), and in the two halves of the sample pe- 

iod (2007-2011 and 2012-2017). The effect of CEO daughters on 

HG emissions remains robust to these tests, indicating that trends 

n environmental strategies of firms are not driving the main 

esults. 

Finally, I focus on the GHG emission - profitability relationship 

echanisms. I investigate two channels. I begin by providing evi- 

ence on how CEOs with daughters affect GHG emissions. It is an 

mportant concern since GHG emissions are inherent to the pro- 

uction technology, which is expensive to change in the short run. 

sing responses of sample firms to the Climate Disclosure Project 

CDP) survey, I show the firms are more likely to adopt a climate- 

ntegrated business strategy following the appointment of a CEO 

ith daughters than before. 3 Also, firms are more likely to com- 

it to emission-reduction initiatives after appointing CEOs with 

aughters than before. These channels highlight how CEOs with 

aughters affect or ganisational processes related to reducing GHG 

missions. 

Next, I show the channels through which emission abatement 

an affect profitability. I focus on two broad channels - information 

dvantage (emission reduction adds positive information about a 

rm in product and capital markets) and operational efficiency 

low-emission firms enjoy cost advantages). I show that compa- 

ies with lower GHG emissions are more resilient to industry 

hocks. The resilience to negative income shock stems from having 

 loyal customer base that values the more environmentally con- 

cious firms ( Bénabou and Tirole, 2010 ; Besley and Ghatak, 2007 ; 

orter and van Linde, 1995 ). Further, pro-social firms with bet- 
3 The specific questions in the CDP survey are: (C3.1) “Are climate-related issues 

ntegrated into your business strategy?” and (C4.3) “Did you have emissions reduction 

nitiatives that were active within the reporting year?”
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er management of environmental risks can have easier access 

o external financing and lower cost of capital ( El Ghoul et al., 

011 ; Cheng, Ioannou and Serafeim, 2014 ). Consistent with this 

rgument, I show that British companies with low GHG emis- 

ions have lower external financing constraints than companies 

ith higher GHG emissions. I also find that companies with lower 

HG emissions are more efficient in using factors of production 

 Eichholtz, Kok and Quigley, 2010 ; Iwata and Okada, 2011 ). Low- 

mission firms have lower operating expenses and lower energy 

sage. These results provide suggestive evidence that emission 

batement affects profitability through both information advantage 

nd operational efficiency pathways. 

This paper makes several contributions to the literature. First, 

 provide evidence on the GHG emission-profitability relationship 

n the context of the UK. Although the UK has been one of the 

arly adopters of emission-reduction initiatives, there is little evi- 

ence of the financial implications of emission abatement for UK 

rms ( Jouvenot and Krueger, 2019 ; Bolton and Kacperczyk, 2021 ). 

ome of these papers in the UK context present more descriptive 

vidence ( Broadstock et al., 2018 ). A large majority of the causal 

vidence in this strand of literature is based on the US, while some 

vidence exists for Australia and Japan ( Griffin et al., 2017 ). Since 

missions disclosure has long been salient for UK firms, evidence 

n profitability impacts of emission reduction from this context 

rovides novel evidence to this literature. 

Second, I make a methodological contribution using a novel 

dentification strategy in GHG emissions-profitability literature. I 

ntroduce an instrumental variable regression based on CEOs’ so- 

ialised preference through parenting a daughter. 4 While this iden- 

ification strategy has been used in other contexts, this is the 

rst paper to use it in the context of GHG emissions and prof- 

tability ( Cronqvist and Yu, 2017 ; Washington, 2009). Attempts to 

stablish a causal effect of GHG emissions on profitability face 

evere endogeneity concerns: companies can undertake climate- 

elated projects in anticipation of better financial performance 

 Lys, Naughton and Wang, 2015 ). The main econometric challenge 

s to find an exogenous shock that correlates with GHG emissions 

ut does not directly affect financial performance. Three broad 

mpirical approaches have been used to study the effect of en- 

ironmental performance on profitability, i.e., regression analysis 

 Iwata and Okada, 2011 ), portfolio analysis ( Geczy et al., 2005 ,

iegler et al., 2007 ), and event studies ( Konar and Cohen, 2001 ;

ischer-Vanden and Thorburn, 2011 ). While event-study-based re- 

ults provide the most convincing causal evidence on the effects 

f corporate environmental strategies on profitability, these stud- 

es are in the context of low-probability extreme events ( Konar and 

ohen, 2001 ). Some studies, such as Flammer (2015) , use a regres- 

ion discontinuity approach to establish a causal effect. This ap- 

roach limits generalizability beyond the companies around the 

reatment threshold. It is, therefore, difficult to generalise the 

alue effects of corporate sustainability practices from these stud- 

es ( Qi et al., 2014 ). 

Further, I contribute to the literature on how the preference 

f CEOs affects corporate strategic choices. The growing litera- 

ure in corporate finance highlights the importance of the man- 

ger/CEO on corporate strategy and performance ( Kaplan et al., 

012 ; Malmendier and Tate, 2005 ; Bertrand and Schoar, 2003). Ex- 

ant literature shows how CEOs’ political preferences, experience 

n the labour market, and overconfidence affect corporate strate- 

ies ( Di Giuli and Kostovetsky, 2014 ; Malmendier and Tate, 2005 ). 

he importance of focusing on CEOs’ family values is only recently 

etting recognition and prominence ( Duchin, Simutin and Sosyura, 
4 Instrumental variable regressions have been used to establish causal relation- 

hips between emissions and credit ratings ( Safiullah et al., 2021 ), and technological 

nnovation on air pollution ( Chen et al., 2022 ). 

o

(

t

t

3 
021 ). This paper introduces the CEO’s family context as a source 

f variation in the values (and allied environmental preferences) 

hat inform CEOs’ discretionary choices. 

Finally, I highlight mechanisms through which corporate emis- 

ions can affect profitability—the channels through which GHG 

missions and firm profits are not well established in the liter- 

ture. For example, Ambec and Lanoie (2008) propose that more 

ocio-environmentally sustainable firms have better access to loyal 

ustomers through differentiating products and have lower oper- 

ting costs and costs of debt, but systematic evidence on this is 

parse. I add to this literature by studying a range of potential 

athways. This paper’s results show that low-emission firms’ prof- 

tability improves through both information advantage and opera- 

ional efficiency channels. In doing so, I present a broader frame- 

ork to examine the mechanisms of the emissions-profitability 

elationship. 

The rest of the paper unfolds as follows: section 2 discusses 

he background and hypothesis development, section 3 presents 

he data and the sample, section 4 discusses the results, and 

ection 5 concludes. 

. Background and hypotheses 

.1. GHG emissions and financial performance 

One of the central issues in corporate green practices is the 

oncern that investments in environmental technologies that re- 

uce emissions can be detrimental to the financial performance 

y increasing short-term costs and crowding out more productive 

nvestments ( Palmer, Oates and Portney, 1995 ; Fisher-Vanden and 

horburn, 2011 ). For example, Sarkis and Cordeiro (2001) and 

agner et al. (2001) show a negative relationship between cor- 

orate environmental performance and financial performance. On 

he other hand, some studies show that better environmental per- 

ormance can improve corporate financial performance ( Konar and 

ohen, 2001 ; King and Lenox, 2002 ). Cohen, Fenn, and Nai- 

on (1995) find that stock returns in the environmental leader’s 

ortfolio equal or exceed that of companies with poor environ- 

ental records. Better environmental performance can also de- 

rease operating costs and increase the competitiveness of the 

roducts ( Iwata and Okada, 2011 ). In most cases, the environmen- 

al impact of firms is measured by GHG emissions. While focus- 

ng on GHG emissions does not capture firms’ full environmental 

mpact, it has a few advantages ( Iwata and Okada, 2011 ). A com-

any’s yearly GHG emissions are easier to quantify, and a well- 

stablished protocol exists to measure such emissions. Further, 

ven when companies do not report GHG emissions, they can be 

mputed with a reasonable degree of accuracy. Given the increas- 

ng focus on emission disclosures and the climate impact of firms, 

nvestors may perceive better environmental performance (mea- 

ured as lower GHG emissions) positively ( Bolton and Kacperczyk, 

021 ). 

ypothesis 1. Firms with lower GHG emissions have higher prof- 

tability than firms with higher GHG emissions. 

The direction of association between environmental and finan- 

ial performance has been widely debated in the finance and ac- 

ounting literature ( Lys et al., 2015 ; Cronqvist and Yu, 2017 ). A 

ajor concern in this literature is reverse-causality and how un- 

bservable characteristics can drive the association of profitabil- 

ty and green policies. Empirical evidence on this has been incon- 

lusive. However, there are only a few direct and causal pieces 

f evidence on the impact of corporate emissions on profitability 

e.g., Eccles et al., 2014 ; Flammer, 2015 ). A commonly used method 

o circumvent this is event studies around adverse environmen- 

al events. Using positive (negative) environmental news about 
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ompanies like environmental awards or oil spills, Klassen and 

cLaughlin (1996) show positive (negative) effects on firm value. 

ischer-Vanden and Thorburn (2011) examine the announcement 

eturns for membership to voluntary corporate environmental ini- 

iatives and find evidence of a negative impact on short-term prof- 

tability. In a similar spirit, some studies focus on the returns to the 

ortfolio of stocks of companies with and without explicit environ- 

ental commitments, but the results are inconclusive ( Geczy et al., 

005 , Ziegler et al., 2007 ). In these studies, the underlying assump- 

ion is that the effect of observable variables that affect the adop- 

ion of environmental commitments are already priced in. How- 

ver, environmental responsibilities may correlate with unobserv- 

ble firm (or managerial) characteristics that may not be fully im- 

ounded into the stock prices. 

These studies provide valuable evidence on how markets re- 

ct to discrete environmental events but limit the ability to gen- 

ralise these results beyond the specific context. Konar and Co- 

en (2001) use GHG emissions data to examine the effect on firms’ 

ntangible assets but do not seek to provide a causal interpretation 

f their results. Flammer (2015) studies corporate social responsi- 

ility using a regression discontinuity approach and finds positive 

bnormal returns for adopting close call CSR-proposals. The recent 

iterature suggests that environmental performance may have im- 

ortant implications for financial performance and firm value. Ex- 

ressly, it warrants a causal mechanism to be established using an 

bjective measure of firm performance. 

.2. Preference of CEOs and corporate strategy 

Whether and how CEOs affect corporate strategy has been a 

ong-standing debate among management, finance, and corporate- 

overnance scholars ( Hambrick, Finkelstein, and Mooney, 2005 ; 

aplan, Klebanov, Sorensen, 2012 ). For example, a strand of the lit- 

rature focuses on how CEOs’ career experiences affect corporate 

trategic choices like research and development and political ac- 

ivities ( Benmelech and Frydman, 2015 ; Schoar and Zuo, 2017 ). A 

ey theme of this strand of research is that the experiences in the 

abour market - such as military experience or entering the labour 

arket during economic downturns - shape the decision-making 

f CEOs. 

Further, others have investigated the demographic and be- 

avioural factors that affect CEOs’ decision-making. For example, 

hen, Ma, and Schumacher (2020) show that firms led by fe- 

ale CEOs are more socially responsible, while Gupta, Nadkarni 

nd Mariam (2019) focus on CEOs’ personality traits. CEOs’ cul- 

ural heritage and early-life exposure to negative events also shape 

ow they lead their firms ( Nguyen, Hagendorff and Eshraghi, 2018 ; 

ernile, Bhagwat and Rau, 2017 ). 

Relatively underrepresented in the literature is the role of fa- 

ilial influence on a CEO’s professional life. Recent studies have 

nvestigated how the family dynamics during CEO’s childhood 

ffect their later-career decision making ( Duchin, Simutin and 

osyura, 2021 ). Others have studied how the experience of par- 

nting, particularly daughters, affects the CEO’s decision-making 

 Dahl, Deszö and Ross, 2012 ; Cronqvist and Yu, 2017 ; Green and 

omroy, 2018 ). For example, Cronqvist and Yu (2017) show that 

EOs who parent daughters lead more pro-social firms. While the 

aper’s focus is corporate social responsibility ratings in general, 

he strongest results are for environmental ratings. The underly- 

ng theoretical framework comes from the economics of identity 

iterature which proposes that children (and daughters in particu- 

ar) affect parental socio-political preferences ( Washington, 2008 ; 

swald and Powdthavee, 2010 ). Therefore, fathers internalise the 

ocialised gender norms of their daughters ( Akerlof and Kran- 

on, 20 0 0 ; Warner & Steel, 1999 ). 
4 
More specifically, concerning pro-climate values, conservation 

sychology literature highlights the importance of children in 

haping parents’ dispositions towards climate change. Anecdotally, 

ierre-André de Chalendar, CEO of St Gobain, said in 2019, “To- 

ay, it’s incredible—I cannot go to a meeting of Saint-Gobain ex- 

cutives without hearing this question: you know, when I go back 

ome at night [I’m asked]: ‘Mom and Dad, what is your company 

oing for the planet?’’ This is backed up by academic evidence. 

awson et al. (2019) provide experimental evidence from an ed- 

cational intervention designed to build climate change concern 

mong parents via their middle-school-aged children. Daughters 

ere especially effective in influencing parents’ climate views, with 

he strongest effects documented in fathers. Therefore, daughters 

ppear to be a special channel through which climate-related pref- 

rences are shaped in fathers. 

Building on this literature, if CEOs parent a daughter, they are 

ore likely to have greater concerns for the climate impact of their 

usiness and take actions to reduce GHG emissions. However, em- 

loyees tend to be appointed CEOs in their later careers when they 

ave already started a family. Therefore, a meaningful examination 

f how male CEOs’ socialized climate preferences from daughters 

mpacts corporate GHG emissions must be around events of the 

EO change. Such an approach will allow a comparison of GHG 

missions of the same firm when a CEO who parents only sons is 

eplaced by a CEO who parents at least one daughter. 

ypothesis 2. GHG emission of a firm falls following the appoint- 

ent of a CEO parenting a daughter who replaces a CEO parenting 

nly sons. 

.3. Channels through which GHG emissions impact profitability 

The impact of GHG emission abatement on profitability has 

een studied extensively, but investigations into the mechanisms 

riving this effect are fewer. While the causal relationship between 

nvironmental performance and firm profitability is an important 

uestion, the channels through which this effect operates are crit- 

cal to understanding voluntary corporate sustainability initiatives. 

onceptually emission abatement can affect financial performance 

hrough two broadly defined (and non-mutually exclusive) chan- 

els: (a) informational advantage channel and (b) operational effi- 

iency channel. 

The informational advantage channel predicts that market par- 

icipants perceive emission abatement positively. Therefore, stake- 

olders will incorporate emission abatement as positive infor- 

ation in transactions with the firms. Through this channel, 

mission abatement enhances the image of the firm and prof- 

tability increases due to an increase in earnings (higher sales 

urnover) or easier financing of its investments (lower cost of cap- 

tal). For example, consumers are increasingly focusing on sustain- 

ble consumption lower emissions will gain customers and in- 

estors with a preference for environmental sustainability. Con- 

umers who care more about the climate will be loyal to low- 

mission firms and shield them from negative industry shocks rel- 

tive to competitors ( Ambec and Lanoie, 2008 ; Besley and Ghatak, 

007 ). 

Therefore, I hypothesize that low-emission firms will have 

igher sales growth and greater profit resilience to negative indus- 

ry shocks. 

ypothesis 3A1. Low-emission firms will have higher sales growth 

han high-emission firms. 

ypothesis 3A2. Low-emission firms will have higher profitability 

han competitors in times of negative industry shocks. 

Investors increasingly price carbon risks and exclude high- 

mission firms from their portfolios ( Griffin, Lont and Sun, 2017 ). 
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5 The GWP values are taken from the IPCC website and I show the results in 

Appendix 18. The baseline effect of CEO-Daughters on GHG emissions and of GHG 

emissions on ROA remains unchanged. 
ow-emission firms can broaden their investor base by attract- 

ng socially-responsible investors, which should lower their cost 

f capital ( Bolton and Kacperczyk, 2021 ; Krueger, Sautner and 

tarks, 2020 ). Therefore, low emission firms are likely to have a 

ower cost of equity financing and lower reliance on precaution- 

ry cash holdings ( El Ghoul et al., 2011 ; Cheng, Ioannou and Ser-

feim, 2014 ; Almeida, Campello and Weisbach, 2004 ). In that case, 

hese firms can easily finance their investments in productive ca- 

acity and innovative projects, which, in turn, affects long-term 

rofitability. 

ypothesis 3B1. Low-emission firms will have a lower cost of eq- 

ity capital than high-emission firms. 

ypothesis 3B2. Low-emission firms will have lower cash holdings 

han firms with high GHG emissions. 

The operational efficiency channel predicts that large capi- 

al investments in green technologies accrue cost savings over 

he years ( Downer et al., 2021 ). For example, low-emission pro- 

uction technologies are often modern equipment and systems 

hat ensure more efficient use of the factors of production. It 

eads to reduced costs from material usage and waste disposal. 

hese technologies are also more energy-efficient, lowering en- 

rgy costs ( Gillingham and Stock, 2018 ). Consequently, firms with 

ow GHG emissions are likely to have lower operating costs 

 Eichholtz, Kok and Quigley, 2010 ; Iwata and Okada, 2011 ). There- 

ore, we hypothesize that low-emission firms will have lower op- 

rating expenses and energy costs. 

ypothesis 3C1. Low-emission firms will have lower operating ex- 

enses than firms with high GHG emissions. 

ypothesis 3C2. Low-emission firms will have lower energy costs 

han firms with high GHG emissions. 

. Data and variables 

.1. Sampling and data sources 

I apply the following sample selection criteria to identify com- 

anies in the UK. The sample companies are constituents of the 

TSE 350 index from 2007 to 2017. I begin with the FTSE 350 index 

onstituents for every year from 2007–2017 (inclusive). To qual- 

fy for inclusion in the final sample, companies must have been a 

art of the FTSE 350 index for two consecutive years. Information 

n financial and environmental performance measures must have 

een available for those years. These requirements led to an unbal- 

nced panel of 309 companies comprising 3,188 firm-year observa- 

ions. I provide a breakdown of the sample by industry according 

o the UK Standard Industrial Classification of Industrial Activities 

n Appendix 4 . 

I draw on several data sources for the empirical analysis. Data 

n CEO compensation and board composition is obtained from 

oardEx. I collected data on CEOs’ families and children from 

oardEx World of CEOs Beta , which provides detailed biographies 

f CEOs. I also cross-referenced and augmented information on 

EOs’ families from public sources such as the Wall Street Journal, 

inancial Times, The Economist , and Forbes . Thomson Reuters Eikon 

rovides financial data of companies. I triangulate information on 

HG emissions from several sources. First, I obtained corporate 

missions data from the European Pollutant Release and Transfer 

egister (E-PRTR). I also used emissions data from Eikon (reported 

n field ENERDP 123) as an alternative source. Finally, I obtained 

HG emissions data reported by companies in the Carbon Disclo- 

ure Project (CDP) survey. I also obtained information on firms’ 

mission-reduction mechanisms and climate-integrated business 

trategies from the CDP. I present the variable descriptions with 
5 
ources in Appendix 1 and summary statistics in Table 1 . The ob- 

ervations noted in Table 1 are firm-years for Firm Characteristics 

nd Governance Characteristics and individual CEOs (and CEO-years) 

or CEO Characteristics . 

.1.1. Independent variable 

Unlike many previous studies, I do not rely on negative environ- 

ental events or a score-based measure of environmental perfor- 

ance (e.g., KLD; see Cronqvist & Yu, 2017 ; Wernicke et al., 2021 ).

nstead, I use actual GHG emissions normalised by the accepted 

hreshold levels from three different sources. In all cases, I use 

cope 1 CO 2 e emissions. 

First, E-PRTR provides annual pollution data for over 30,0 0 0 fa- 

ilities within the sample period. I used a multi-level matching 

rocess to aggregate the emission data provided by E- PRTR at the 

acility level to the company level. I started from the information 

n the parent company for each facility and aggregated the data at 

he parent-company level. When some of these parent companies 

ere subsidiaries of listed companies, I matched them to the sam- 

le of FTSE 350 companies using Osiris (Bureau van Dijk) data. To 

nsure that the emissions data are comparable, I only considered 

acilities based in Europe. 

I then standardized GHG emissions by the thresholds for their 

mpact on human health and the environment set by the Euro- 

ean Commission, which scales the reporting threshold for CO 2 at 

00 million kgs/year. This standardization process gave us a com- 

on denominator for comparing GHG emissions across companies. 

ased on this approach, I constructed a variable, GHG-Normalized , 

hich ranges from 2 to 60, with higher scores denoting greater 

HG emissions. The mean GHG emission of sample companies is 

2, and the standard deviation is 27. I detail the standardisation 

rocess in Appendix 2 . In alternate specifications, I use the Global 

arming Potential as the scaling variable instead of the impact 

n human health and the environment. I use the GWP values for 

he 100-year time horizon from the IPCC fifth assessment report 

2014). 5 

As a second measure of emissions, I use the information from 

homson Reuters Eikon in the ENERDP123 data field. I use natu- 

al logs of the reported CO 2 e emissions to construct a variable, Ln 

HG Emissions-Eikon , with a mean of 10.39 and a standard devia- 

ion of 3.23. The emissions data constructed from granular E-PRTR 

nformation ( GHG-Normalized ) using the normalisation has a higher 

overage of GHG data: I have 3,188 firm-year observations of GHG- 

ormalized but only 2,453 observations for Ln GHG Emissions- 

ikon. 

Finally, I use information from CDP to create a third measure 

f GHG emissions. In the CDP survey, companies are asked to self- 

eport information on their GHG emissions in question C6.1: “What 

ere your organisation’s gross global Scope 1 emissions in metric tons 

O2e? ”. I used the natural logarithm of the reported GHG emis- 

ions to construct Ln GHG Emissions-CDP. The mean and standard 

eviation of Ln GHG Emissions-CDP are 10.13 and 3.46, respectively. 

DP survey data is only available for 2010–2017; I have a 16% 

ower number of observations (2,060) than GHG Emissions-Eikon . 

he three measures of GHG emissions are positively and statisti- 

ally significantly correlated with each other with correlation coef- 

cients of 0.86 ( GHG-Normalized and Ln GHG Emissions-CDP), 0.78 

 GHG-Normalized and Ln GHG Emissions-Eikon), and 0.75 ( Ln GHG 

missions-CDP and Ln GHG Emissions-Eikon). 

http://www.ipcc.ch
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Table 1 

Summary statistics. This table summarises the sample of FTSE 350 companies for 2007-2017. I 

provide descriptive statistics of the firm, corporate governance, and CEO characteristics. The Ob- 

servations for CEO characteristics relates to number of CEOs while that of Firm and Governance 

characteristics relates to firm-years. The variables are defined in Appendix 1. 

Variable Observations Mean Median St. Deviation 

Firm Characteristics 

GHG (Normalized) 3,188 12.435 6.924 28.199 

Ln GHG Emissions - Eikon 2,453 10.336 8.521 3.218 

Ln GHG Emissions- CDP 2,060 10.138 9.186 3.461 

Ln GHG Emissions- CDP Scope 2 1,812 11.327 10.803 4.301 

Ln GHG Emissions- CDP Scope 3 432 14.025 13.224 4.667 

Return on Assets (ROA) 3,188 7.382 5.117 6.292 

Market to Book Value (MTBV) 3,188 2.353 1.457 2.423 

Firm Size (Ln Sales) 3,188 17.602 10.731 0.945 

Volatility 3,188 0.037 0.044 0.019 

%Shareholding-Family 

%Shareholding-Institutions 

3,188 

3,188 

0.033 

0.218 

0 

0.136 

0.144 

0.098 

HHI 3,188 0.227 0.216 0.184 

Ln (1 + Capital Expenditure) 3,188 0.291 0.113 0.188 

Debt-to-Equity Ratio (DE Ratio) 3,188 0.247 0.025 0.031 

Ln (Firm Age) 3,188 3.052 2.937 1.915 

Capital Intensity 3,188 2.578 1.924 1.322 

Governance Characteristics 

Board Size 3,188 7.335 6.109 3.616 

% Independent Directors 3,188 53.003 50.148 21.121 

CEO Duality 3,188 0.126 0.000 0.222 

Board Oversight 3,188 0.729 1 0.444 

Law Expert 3,188 0.379 0 0.338 

CEO Characteristics 

CEO Daughter 352 0.605 1 0.263 

No. of CEOs’ Children 352 2.803 2.202 2.065 

No. of CEOs’ Daughter 352 1.497 1 1.853 

Female CEOs 352 0.057 0 0.115 

CEO Experience (Years) 352 5.083 7.349 9.564 

CEO Age (Years) 352 61.160 57.766 9.724 

Conservative Donor 352 0.784 1 0.117 
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.1.2. Dependent variable 

The main outcome variable is profitability, measured by the re- 

urn on assets (ROA). The mean (median) Return on Assets , mea- 

ured by operating profits before depreciation, interest, and taxes 

EBITDA) and divided by lagged total assets, is 7.3% (5.1%). 6 I use 

obin’s Q approximated by the market to book value (MTBV is de- 

ned as the sum of the book value of debt and market value of 

quity, divided by the book value of assets) as an alternate finan- 

ial performance measure. The mean (median) MTBV is 2.9 (1.7), 

espectively. 

.1.3. Instrumental variable 

Inquiry into the private lives of CEOs has data challenges, as in- 

ormation about a CEO’s offspring is not reliably archived. I have 

sed a novel database called BoardEx World of CEOs Beta . This 

atabase is available on a trial basis to researchers before being in- 

egrated into the commercially licensed BoardEx platform. It con- 

ains biographical profiles of CEOs, with details of their families, 

ncluding children. Using this database, I could identify the gen- 

ers of the children of 352 out of 460 male CEOs (77%) in the 

ample, adopting a binary sex-assigned-at-birth classification. The 

ange of CEO family information is similar to that of Green and 

omroy (2018) and greater than Cronqvist and Yu (2017 ; Panels C 

nd D), who had approximately 60% coverage. Nevertheless, to see 
6 In alternate specifications, I add R&D expenditures to EBITDA to control for the 

otential downward bias in the operating cash flow for companies with high R&D 

ntensity (Eberhart, Maxwell and Siddique, 2004). 

f

p

6 
hether the missing data was a cause for concern, I examined at 

his stage whether firms for which I have CEO-children data dif- 

ered systematically from those without this information. The lat- 

er were excluded from the sample. 7 

The main focus is the children of male CEOs ( Cronqvist & 

u, 2017 ; Dahl et al., 2012 ). On average, male CEOs of British com-

anies father 2.8 children and 1.5 daughters. To ascertain the fi- 

elity of the information on CEO children, I used machine-learning 

lgorithms to extract information on CEOs’ families from pub- 

icly available sources such as the Financial Times, Fortune , and 

orbes . These algorithms use a combination of the CEOs’ names, 

ompany names, and strings like "daughters", "children", "family", 

nd "marriage". I parse the publicly available news articles on 

EOs to identify the names of CEOs’ children and, where avail- 

ble, the birth order. With the list of names, I run a second al- 

orithm to determine the gender of the children from the pro- 

ouns used in the public reports and press articles. The distribu- 

ion of children and daughters for both male and female CEOs is 

rovided in Table 2 . Approximately 3% of the male CEOs do not 

ather a child. Based on this data, I constructed a binary indica- 

or, CEO Daughter , which equals 1 if the CEO is a male and has

athered at least one daughter. 8 On average, 60% of the male CEOs 

n my sample parent at least one daughter. This is the instrumen- 
7 In univariate results reported in the Appendix 19, I do not find meaningful dif- 

erences in fundamental firm characteristics between these two groups. 
8 I also use a measure for female CEOs mothering a daughter as part of the em- 

irical strategy. 



S. Homroy Journal of Banking and Finance 148 (2023) 106721 

Table 2 

Distribution of CEO children and daughters. In this table, I present the 

distribution of CEO children and CEO daughters for the sample of FTSE 

350 CEOs. Columns 1 and 2 show the distribution of children and daugh- 

ters of male CEOs, and columns 3 and 4 show the distribution of children 

and daughters of female CEOs. 

Male CEO’s 

Children 

(1) 

Male CEO’s 

Daughters 

(2) 

Female CEO’s 

Children 

(3) 

Female CEO’s 

Daughters 

(4) 

0 2.92% 39.55% 0.05% 20.00% 

1 8.72% 40.02% 51.21% 48.34% 

2 47.30% 16.92% 42.73% 31.66% 

3 31.36% 2.14% 6.01% 0.00% 

4 + 9.80% 1.37% 0.00% 0.00% 
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al variable used to examine the causal effect of GHG emissions on 

rofitability. 

.1.4. Control variables 

I adjust for several sources of heterogeneity across companies 

hat may affect corporate environmental performance. A key cor- 

elate of corporate sustainability practices is the board of directors 

 De Villiers, Naiker, & Van Staden, 2011 ; Homroy & Slechten, 2019 ).

herefore, I control for corporate governance characteristics such 

s Board Size (total number of directors on the board), Board In- 

ependence (% non-executive directors on the corporate board), an 

ndicator termed CEO Duality (meaning that the CEO and chairman 

re the same person), and an indicator for the presence of a legal 

xpert on the board ( Law Expert ). On average, a board has seven

irectors and 1.04 legal experts. I use the information on corporate 

oards’ oversight of emission reduction from the CDP survey. The 

urvey question C1.1 asks companies, “Is there board-level oversight 

f climate-related issues within your organisation?” I create a dummy 

oard Oversight which equals 1 if companies report that they have 

oard-level oversight of climate-related issues: 79% of the sample 

ompanies do so. 

Second, corporate green practices correlate with the company’s 

wnership structure ( Johnson & Greening, 1999 ). Therefore, I con- 

rol for the proportion of shares held by institutional investors 

 %Shareholding-Institutions ) and family ownership ( %Shareholding- 

amily) . The mean (median) institutional shareholding is 22% (13%), 

nd the mean (median) family shareholding is 3.3% (0%). I also 

ontrol for a range of CEO characteristics like CEO Age, CEO expe- 

ience , and Conservative Donor (a dummy = 1 if the CEO predomi- 

antly donates to the Conservative party). 

Finally, I include an array of firm-level covariates: profitability 

 Return on Assets ), natural log of total sales ( Firm Size) , operating

isk ( Volatility ), and financial leverage ( Debt-to-Equity Ratio ). Addi- 

ionally, I control for technology adoption using the natural log of 

rm age ( Firm Age ) and sales and operating revenues scaled by 

hareholders’ equity ( Capital Intensity ). Competitive pressures can 

ffect corporate strategy. Therefore, I control for the industry clas- 

ification of the companies using the 2-digit UK Standard Indus- 

rial Classification (UK SIC). However, companies do not routinely 

hange industry classification, even though time-varying industry 

onditions may affect strategic choices. 9 Therefore, I control for a 

ime-varying industry competitiveness measure (HHI). The mean 

median) Firm Size, Debt-to-Equity Ratio, Capital Intensity and Firm 

ge are 17 (10), 0.247 (0.025), 2.578 (1.924), and 3.05 (2.93), re- 

pectively. 
9 I also show that the results are similar to including an indicator for firms in the 

usiness-to-business industry groups. B2B dummy equals 1 for companies whose 

rimary UK SIC codes are between 10-33 and 41-43. 

G

T

7 
. Empirical methods and results 

.1. Effect of GHG emissions on firm performance 

.1.1. OLS and fixed effects regressions 

I begin by estimating a simple Ordinary Least Square model 

ith a full suite of firm, industry, and governance controls of the 

ollowing type: 

OA it = β0 + β1 ln GHG it−1 + β2 X it−1 + f t + ε it (1) 

here X it−1 is the vector of all control variables, lagged by one pe- 

iod, and f t are year dummies. 

However, the OLS estimates are likely to suffer from time- 

nvariant omitted variable bias. For example, some companies may 

e more climate-conscious than others for idiosyncratic reasons. As 

ong as the climate-consciousness of companies remains constant 

ver time, such variations can be subsumed by firm fixed effects. I 

stimate the following firm fixed effects model: 

OA it = β0 + β1 ln GHG it−1 + β2 X it−1 + f t + λi + ε it (2) 

here X it−1 is the vector of all control variables, f t are year dum- 

ies, and λi are the firm-fixed effects. 

The baseline results on the effects of environmental perfor- 

ance on profitability are presented in Table 3 . I present the OLS 

nd the firm-fixed effects regression estimates in panels A and B, 

ith ROA as the dependent variable. 10 I present results using all 

hree measures of GHG emissions as the main independent vari- 

bles. The OLS results show that firms with lower GHG emissions 

re associated with higher profitability. The fixed effects regres- 

ions show similar effects: the profitability improves with a de- 

rease in GHG emissions within a firm. Regarding the economic 

ffects of the firm-fixed effects regressions, a one standard devia- 

ion decrease in GHG emissions is associated with a 0.32 standard 

eviations increase in ROA. 11 

.1.2. Instrumental variable regressions 

However, the fixed effects approach does not consider any time- 

arying factors influencing emissions and firm profitability. To ad- 

ress this concern, I use instrumental variable (IV) regressions. The 

nstrumental variable needs to be correlated with GHG emissions 

ut does not affect profitability directly except through emissions. 

he underlying theory of the instrumental variable used in this pa- 

er comes from the economics of identity literature, as discussed 

n Section 2 . I use a binary indicator of (male) CEOs parenting a 

aughter as the instrumental variable in a 2-stage least squares 

odel: 

HG it−1 = αi + βCEO − Daughters i + λJ it + f t + λi + εit (3a) 

OA it = αi + f t + β ̂ GHG it−1 + κ J it + f t + λi + εit (3b) 

GHG it−1 is the measures of GHG emissions, ̂ GHG it−1 is the pre- 

icted value of GHG it−1 from Eq. 3a , CEO − Daughters i is an indi- 

ator for the (male) CEO fathering a daughter. J it is a vector of all

ompany, board and industry characteristics discussed in Section 3 . 

i and f t are firm and year fixed effects. It is important to discuss 

he implications of the estimated coefficient of CEO − Daughters i 
n this model. Since I don’t observe child-birth events for CEOs 

n the sample, the fixed effects models are identified by CEO 

urnovers. The model is identified in cases where a CEO who par- 

nts a daughter is replaced by a CEO who parents only sons, 
10 The results are similar when I use MTBV to measure financial performance. 
11 The economic impact is calculated by multiplying the standard deviation of 

HG-Normalized (6.294) with the coefficient on GHG-Normalized from column 4 of 

able 3 (0.266) and dividing the product by the standard deviation of ROA (5.117). 
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Table 3 

Effect of GHG emissions on profitability - OLS and firm fixed effects estimates. In this table, I provide the estimates for the effect 

of GHG emissions on profitability. I present the OLS and firm-fixed effects estimates in panels A and B. The dependent variable in 

all specifications is Return on Assets (ROA), and the independent variables are defined in Appendix 1. Within each panel, the first, 

second and third columns present results with GHG emissions data sourced from E-PRTR, Eikon and Carbon Disclosure Project (CDP), 

respectively. In panel A, robust standard errors are in brackets, and in panel B, standard errors clustered at the firm level are in 

brackets. ∗∗∗ , ∗∗ , and ∗ denote statistical significance at 1%, 5% and 10%, levels, respectively. 

Panel A: OLS Panel B: Firm Fixed Effects 

ROA ROA 

(1) (2) (3) (4) (5) (6) 

GHG-Normalized -0.381 ∗∗∗ -0.266 ∗∗∗

(0.082) (0.047) 

Ln GHG-Eikon -0.464 ∗∗∗ -0.380 ∗∗∗

(0.084) (0.057) 

Ln GHG_CDP -0.479 ∗∗∗ -0.319 ∗∗∗

(0.095) (0.062) 

Firm Size 0.127 ∗∗ 0.133 ∗∗ 0.145 ∗∗ 0.117 ∗∗ 0.125 ∗∗ 0.131 ∗∗

(0.050) (0.042) (0.049) (0.055) (0.052) (0.057) 

Volatility 0.018 0.010 0.016 0.004 0.009 0.008 

(0.013) (0.009) (0.011) (0.006) (0.009) (0.006) 

%Shareholding - Family 0.276 0.218 0.224 0.003 0.006 0.008 

(0.313) (0.210) (0.200) (0.003) (0.007) (0.005) 

%Shareholding-Institutions 0.054 ∗∗ 0.058 ∗∗ 0.051 ∗∗ -0.005 ∗∗ -0.010 ∗∗ -0.009 ∗∗

(0.026) (0.028) (0.026) (0.002) (0.004) (0.004) 

Firm Age 0.119 

(0.088) 

0.098 

(0.076) 

0.106 

(0.101) 

0.022 

(0.016) 

0.019 

(0.014) 

0.008 

(0.006) 

Capital Intensity 0.067 ∗∗ 0.061 ∗∗ 0.065 ∗∗ 0.039 ∗∗ 0.030 ∗∗ 0.044 ∗∗

(0.025) (0.023) (0.024) (0.017) (0.015) (0.020) 

HHI 0.131 0.109 0.118 0.029 0.018 0.021 

(0.117) (0.110) (0.112) (0.023) (0.020) (0.024) 

Board Size 0.228 0.137 0.141 0.032 0.020 0.026 

(0.190) (0.124) (0.131) (0.024) (0.016) (0.019) 

% Non-Executive Directors 0.069 ∗ 0.053 0.057 0.017 ∗∗ 0.007 ∗∗ 0.011 ∗∗

(0.035) (0.028) (0.030) (0.008) (0.003) (0.005) 

% Female Directors 0.021 0.018 0.024 ∗ 0.007 0.009 0.001 

(0.017) (0.011) (0.013) (0.005) (0.007) (0.003) 

CEO Duality 0.145 0.138 0.136 0.002 0.000 0.001 

(0.119) (0.130) (0.137) (0.003) (0.006) (0.001) 

Board Oversight 0.239 ∗∗ 0.203 ∗∗ 0.220 ∗∗ 0.041 ∗∗ 0.030 ∗∗ 0.033 ∗∗

(0.101) (0.097) (0.102) (0.015) (0.013) (0.013) 

Law Expert -0.014 -0.011 -0.014 – – –

(0.008) (0.007) (0.009) 

CEO Experience (Years) 0.009 ∗ 0.006 0.009 – – –

(0.005) (0.004) (0.007) 

CEO Age (Years) 0.031 0.036 0.044 – – –

(0.020) (0.024) (0.029) 

Year Dummies Yes Yes Yes Yes Yes Yes 

Industry Dummies Yes Yes Yes No No No 

Firm Fixed Effects No No No Yes Yes Yes 

Observations 3,188 2,453 2,060 3,188 2,453 2,060 

Adjusted R 2 0.332 0.344 0.305 0.305 0.311 0.294 
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12 The economic impact is calculated by multiplying the standard deviation of 

GHG-Normalized (6.294) with the coefficient on GHG-Normalized from column 2 of 
nd vice-versa. There are 153 such instances out of the 299 CEO 

urnover events within the sample period. The following section 

iscusses how this identification strategy allows me to explore the 

echanisms. 

The first and second stage IV estimates are presented in Table 4 . 

olumn 1 provides the within-firm effect on GHG emissions of 

eplacing a male CEO who parents only sons with a male CEO 

ho parents a daughter. In column 1, I show that when such CEO 

hanges occur, the average GHG emissions of the firm fall by 9.88%. 

anels B and C replicate the IV results with different measures 

f GHG emissions. Column 3 shows the estimates using log GHG 

missions data from the Carbon Disclosure Project, and column 5 

hows the estimates using log GHG emissions data from Thom- 

on Reuters Eikon. The results are qualitatively similar to those in 

olumn 1. These results empirically verify hypothesis 2 that male 

EOs fathering a daughter is associated with lower GHG emis- 

ions. Using a similar method, Cronqvist and Yu (2017) find that 

SR scores of firms are 9% higher when the CEO has a daugh- 

er. The instrument passes the 5% threshold value for weak instru- 

T

8 
ents ( Stock and Yogo, 2005 ). The Cragg-Donald Wald F-statistics 

re 17.67 (and 14.54 and 19.22 in panels B and C, respectively). The 

ritical values of 5% and 10% maximal IV relative bias (relative to 

he OLS estimates) are 12.38 and 10.27, respectively. These results 

upport hypothesis 2 and the relevance criteria for a valid IV. 

In the second stage, the effect of environmental performance 

n profitability is statistically significantly stronger than the fixed 

ffects estimate. A one standard deviation reduction in GHG emis- 

ions leads to a 0.14 of a standard deviation increase in ROA in 

erms of the economic effect. 12 It is helpful to benchmark this ef- 

ect with the literature. Konar and Cohen (2001) find that a 10% 

ecrease in toxic emissions increases market value by $34 million 

or 0.03 of a standard deviation). A similar magnitude is reported 

y Edmans (2011) and Flammer (2015) . 
able 4 (0.144) and dividing the product by the standard deviation of ROA (5.117). 
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Table 4 

Effect of GHG emissions on profitability - Instrumental variable estimates. In this table, I provide the estimates for the 

effect of GHG emissions on profitability using instrumental variable regressions. I use a binary indicator for CEO Daughter 

as the instrumental variable. In panels A, B and C, I present the estimates with GHG emissions data sourced from E-PRTR, 

Eikon and Carbon Disclosure Project (CDP), respectively. The first and second columns present the first and the second 

stage estimates within each panel. All specifications include the full set of control variables in Table 3 and are defined in 

Appendix 1. The standard errors clustered at the firm level are in brackets. ∗∗∗ , ∗∗ , and ∗ denote statistical significance at 

1%, 5% and 10%, levels, respectively. 

Panel A Panel B Panel C 

GHG-Normalized ROA Ln GHG-Eikon ROA Ln GHG-CDP ROA 

(1) (2) (3) (4) (5) (6) 

CEO Daughter -0.988 ∗∗∗ -1.022 ∗∗∗ -0.969 ∗∗∗

(0.235) (0.268) (0.221) 
̂ GHG − Normalized - 

0.144 ∗∗∗

(0.053) 

ln ̂ GHG − Eikon -0.175 ∗∗∗

(0.036) 

ln ̂ GHG − CDP -0.202 ∗∗∗

(0.061) 

Control Variables Yes Yes Yes Yes Yes Yes 

Year Dummies Yes Yes Yes Yes Yes Yes 

Firm Fixed Effects Yes Yes Yes Yes Yes Yes 

Observations 3,188 3,188 2,453 2,453 2,060 2,060 

First-Stage F-Stats 17.67 14.54 19.22 

Table 5 

Tests for the exogeneity condition of the instrumental variable. In this table, I present the results of tests for the exogeneity requirement of the CEO 

Daughter instrumental variable. The dependent variable in column (1) is the normalized GHG emissions from E-PRTR and presents the OLS estimates 

for the effect of CEO Daughters in feminized industries. Columns (2) -(6) present firm fixed effects estimates where the dependent variables are a 

binary indicator for female directors on the board, the natural logarithm of (1 + Capital Expenditures, the natural logarithm of Selling, General and 

Administrative (SG&A) expenditures, the debt-to-capital and the debt-to-equity ratios, respectively. All specifications include the full set of control 

variables in Table 3 and are defined in Appendix 1. The standard errors clustered at the firm level are in brackets. ∗∗∗ , ∗∗ , and ∗ denote statistical 

significance at 1%, 5% and 10%, levels, respectively. 

GHG -Normalized Female Directors Ln (1 + Capex) Ln(1 + SG&A) DC Ratio DE Ratio 

(1) (2) (3) (4) (5) (6) 

CEO Daughter -1.112 ∗∗∗ 0.108 0.069 0.038 0.017 0.013 

(0.394) (0.069) (0.053) (0.025) (0.022) (0.011) 

CEO Daughter ∗ Feminized Industry 0.078 

(0.049) 

Control Variables Yes Yes Yes Yes Yes Yes 

Year Dummies Yes Yes Yes Yes Yes Yes 

Firm Fixed Effects No Yes Yes Yes Yes Yes 

Observations 3,188 3,188 3,188 3,188 3,188 3,188 

R 2 0.187 0.243 0.239 0.227 0.199 0.212 
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Therefore, notwithstanding the small magnitude of the gain in 

rofitability from reducing emissions, it is still economically mean- 

ngful. Overall, these results provide causal evidence that environ- 

ental performance enhances firm performance. 

For the IV strategy to be valid, it is important to ascertain 

hat CEOs with daughters do not affect profitability through other 

hannels. For example, Cronqvist and Yu (2017) show that CEOs 

ho parents daughters spend more on CSR and have more diverse 

oards. Both diverse boards and CSR expenses can affect profitabil- 

ty and contaminate the results. The concern is that the effect 

f the daughter on the CEO’s behaviour may affect profitability 

hrough other channels in more feminised industries (higher pro- 

ortion of females in the workforce): CEOs with daughters can fos- 

er company policies that aid women and enhance the productivity 

f the workforce. Table 5 shows that CEOs with daughters have no 

ifferential effect on profitability in more feminised industries. 13 

n column 2, I show that the appointment of CEOs with daugh- 

ers in the United Kingdom has no statistically significant impact 
13 I use the industry-level data on the share of women in employment from OECD 

nnual labour force statistics. i

9 
n board gender diversity (measured as having at least one female 

irector on the board). This result likely reflects the already exist- 

ng regulatory pressures in the UK for board gender diversity rela- 

ive to the US. See, for example, the targets set by the Davies Re- 

ort (2011) for increasing female representation on British boards. 

herefore, the behavioural preference of CEOs with daughters 

o appoint female directors doesn’t differentiate firms in this 

etting. 

Additionally, I investigate if CEOs with daughters are associ- 

ted with higher risk-aversion and different kinds of corporate 

trategies. Following Green and Homroy (2018) , I use two mea- 

ures of corporate strategic choices: CapEx and selling, general and 

dministrative expenditure (SG&A). The reason for choosing these 

wo measures is that these expenses will reflect expenses on em- 

loyee welfare and production that can affect profitability directly. 

he measures for risk-aversion used are the debt-to-capital ra- 

io (DC Ratio) and debt-to-equity ratio (DE Ratio). 14 These mea- 

ures reflect if CEOs with daughters undertake more risky strate- 
14 For example, financing a business’s day-to-day operations through debt has an 

ntrinsic level of risk because potential bankruptcy costs rise with debt. As a re- 
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Table 6 

Tests for time trends in corporate environmental policies. In this table, I present the results of tests for time trends in corporate 

environmental policies. The dependent variable in all columns is the normalized GHG emissions from E-PRTR. Column 1 presents 

the baseline results with a linear time trend instead of industry dummies. Columns (2) -(5) present results for different sub- 

periods: post-UK Climate Change Act (years 2009-2017), post-Paris Agreement (years 2015-2017), and the two halves of the sample 

period (2007-2011 and 2012-2017). All specifications include the full set of control variables in Table 3 and are defined in Appendix 

1. The standard errors clustered at the firm level are in brackets. ∗∗∗ , ∗∗ , and ∗ denote statistical significance at 1%, 5% and 10%, 

levels, respectively. 

Linear Time Trends Post Climate 

Change Act (2008) 

Post Paris 

Agreement (2015) 

2007-2011 2012-2017 

GHG-Normalized 

(1) (2) (3) (4) (5) 

CEO Daughter -0.932 ∗∗∗ -0.993 ∗∗∗ -0.971 ∗∗∗ -0.904 ∗∗∗ -0.992 ∗∗∗

(0.218) (0.249) (0.255) (0.223) (0.022) 

Control Variables Yes Yes Yes Yes Yes 

Linear Time Trend Yes Yes Yes Yes Yes 

Firm Fixed Effects No Yes Yes Yes Yes 

Observations 3,188 3,060 694 1,724 2,088 

R 2 0.181 0.190 0.196 0.170 0.201 
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ies directly affecting profitability. The results are presented in 

able 5 . I find no statistically meaningful effect of CEO Daugh- 

ers on risk aversion and other corporate strategies. These rules 

ut the most apparent channels that can invalidate the exogeneity 

equirement. 

Since the sample period coincides with increasing awareness 

f environmental issues and regulatory pressures in the UK, bet- 

er environmental performance and CEOs with daughter appoint- 

ents can both be affected by these unobserved factors. One such 

actor could be the evolving pressures for corporate environmen- 

al policies. It is difficult to test the exclusion restriction directly, 

ut I attempt to mitigate the concern about time-varying environ- 

ental norms. The baseline models reported in Table 4 include 

ear dummies that absorb idiosyncratic factors related to specific 

ears. These dummies will likely pick up discrete environmental 

olicies or stakeholder pressures firms face in certain years. In 

able 6 , I provide alternative tests for the time trends in corpo- 

ate environmental policies that can confound the CEO-Daughter 

ffect. To better capture the trend in environmental sustainabil- 

ty pressures, I use a linear time-trend to estimate the baseline 

odel. In these tests, we examine if the CEO-daughter effect is 

eakened when we change the control for time-variable factors 

nd whether the said effect varies in different sub-periods of our 

ample. In column 1, I show that adding the time-trend instead of 

he year dummies does not alter the main results. Second, I ex- 

mine if the baseline estimates are similar in different sub-periods 

f the sample. In columns 2-5, I show that the results are similar 

n the post-UK Climate Change Act (2008), post-Paris Agreement 

2015), and in the two halves of the sample period (2007-2011 and 

012-2017). These results show that the CEO-daughter effect on 

HG emissions is robust to the different ways of treating the time 

actors. 

.2. Mechanisms 

.2.1. Channels through which CEOs with daughters affect GHG 

missions 

How do CEOs with daughters affect GHG emissions? It is im- 

ortant to examine the channels of effect and ensure that the re- 

ults are not picking up spurious effects. Significant GHG emissions 

hange results only from a change in business strategy and pro- 

uction technology ( Trinks et al., 2020 ). Therefore, if a CEO aims 
ult, firms with a higher debt-to-capital ratio are inherently riskier prospects, as a 

ownturn in sales could lead to potential solvency issues. 

I

h

t

10 
o reduce GHG emissions, it must reflect in some business strategy 

nd production technology indicators. 

I use the information on firm-level climate actions from CDP 

urveys to explore the channels through which CEOs with daugh- 

ers affect GHG emissions. I estimate linear probability models of 

he following type: 

 limate Actions it = β0 + β1 C EO − Daughter i + β2 X it + f t + λi + ε it 

(4) 

Eq. (4 ) is identified by CEO changes. Since the C limat e Actions it 
re binary indicators, these estimates are linear probability esti- 

ates where β1 shows the average change in climate actions for 

eriods when a firm is led by a CEO with daughters from periods 

hen a firm is led by a CEO who parents only sons. The control 

ariables used are Firm Size, Volatility, Leverage, Firm Age, Capital 

ntensity, %Shareholding-Institutions, %Shareholding-Family, CEO Age, 

EO Tenure, Board Size, and Board Independence. 

I use two binary indicators of C limat e Actions it in two sepa- 

ate regressions. First, I use an indicator, Business Strategy, which 

quals 1 if climate-related issues are integrated into the company’s 

usiness strategy (CDP Survey Question CC2.2). For this question 

and its sub-questions), firms provide details about how aspects of 

limate responsibility are integrated into their long-term business 

trategies. In Appendix 3 , I provide two example responses. 

Second, I use another binary indicator for emission reduction 

argets, Emission Target, which equals 1 if a company has adopted 

mission reduction targets (CDP Survey Question CC3.1). The linear 

robability and logit estimates reported in Table 7 show that firms 

re more likely to adopt a climate-integrated business strategy and 

et emission reduction targets following the appointment of CEOs 

ith daughters. These results show direct pathways through which 

EOs with daughters can affect corporate emissions. 

.2.2. Channels through which GHG emissions affect profitability 

This section empirically tests the operational efficiency and in- 

ormational advantage channels through which environmental per- 

ormance can affect profitability. 

.2.2.1. Information advantage channel. One benefit of corporate 

ustainability is that they enhance customer loyalty ( Bénabou and 

irole, 2010 ). It follows that firms with better environmental per- 

ormance will attract consumers with environmental preferences. 

t implies that low-emission firms will have higher sales and 

igher resilience to adverse demand shocks (hypothesis 3a). 

First, I estimate cross-sectional regression with annual sales 

urnover growth as the dependent variable and an indicator for 
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Table 7 

Channels through which CEOs with daughters affect GHG emissions. In this ta- 

ble, I show the channels through which CEOs with daughters affect GHG emissions. 

Panel A shows the linear probability estimates, and panel B shows the marginal ef- 

fects of logistic regressions. The dependent variable in columns 1 and 2 are binary 

indicators for Climate Integrated Business Strategy and Emission Reduction Targets, 

sourced from the Carbon Disclosure Project survey (CDP). All specifications include 

the full set of control variables in Table 3 and are defined in Appendix 1. The stan- 

dard errors clustered at the firm level are in brackets. ∗∗∗ , ∗∗ , and ∗ denote statistical 

significance at 1%, 5% and 10%, levels, respectively. 

Panel A Climate Integrated 

Business Strategy 

Emission Reduction 

Targets 

(1) (2) 

CEO Daughter 0.507 ∗∗∗ 0.434 ∗∗∗

(0.188) (0.128) 

Control Variables Yes Yes 

Year Dummies Yes Yes 

Firm Fixed Effects Yes Yes 

Observations 1,956 1,956 

R 2 0.324 0.291 

Panel B Climate Integrated 

Business Strategy 

Emission Reduction 

Targets 

(1) (2) 

CEO Daughter 0.214 ∗∗∗ 0.269 ∗∗∗

(0.066) (0.091) 

Control Variables Yes Yes 

Year Dummies Yes Yes 

Firm Fixed Effects Yes Yes 

Observations 1,956 1,956 
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15 For an overview of these models, please see El Ghoul et al. (2011) . 
16 I check for the robustness of the result using the more general Kaplan and 

Zingales (1997) approach to measure financial constraints. This approach uses a 

linear combination of cash flow to total capital, debt-to-capital, market-to-book, 

dividends-to-capital, and cash holdings-to-capital to measure financing constraint. 

The results are qualitatively similar and omitted for brevity. 
ow-emission firms as the main independent variable. Low_GHG it 

quals 1 if the GHG emission of the focal firm is lower than 

he industry average and 0 otherwise. The control variables 

sed are Firm Size, Volatility, Leverage, Firm Age, Capital Inten- 

ity, %Shareholding-Institutions, %Shareholding-Family, Board Size, and 

oard Independence. 

Sales T urnov er it ,t +1 = β0 + β1 Low _ GHG it + β2 X it + f t + λi + ε it 

(5a) 

In column 1 of Table 8 , I show that low-emission firms have 

igher sales growth than high-emission firms. 

Next, I test the demand resilience of low-emission firms. I use 

n indicator for negative demand shock by a dummy variable, Neg- 

tive Shock t,t + 1 , which indicates that the three-digit UK-SIC indus- 

ry group of the company experienced at least a 10% fall in sales 

n the preceding 12 months. The main explanatory factor is the in- 

eraction term Low _ GHG it ∗ Negati v e Shock t ,t +1 . The dependent v ari- 

ble is the change in ROA between periods t and t + 1 . 

I estimate the following fixed effects model with the same set 

f controls as Eq. (5a) : 

ROA it ,t +1 = β0 + β1 Low _ GHG it ∗ Negati v e Shock t ,t +1 

+ β2 X it + f t + λi + ε it (5b) 

I present the results in column 2 of Table 8 . The adverse effect

f a fall in industry demand is partially mitigated for firms with 

etter environmental performance: the coefficient of the interac- 

ion term is positive/negative and statistically significant. While I 

annot test for customer loyalty directly, the results suggest that 

rms with better emission records are less adversely affected by 

dverse industry shocks. 

Further, I test the lower cost of equity capital and lower 

nancing constraint hypothesis 3b. First, I follow El Ghoul 

t al. (2011) to calculate the cost of equity capital using four 

ifferent models: the Claus and Thomas (2001) model (CT), the 

ebhardt et al. (2001) model (GLS), the Ohlson and Juettner- 
11 
auroth (2005) model (OJ) and the Easton (2004) model (ES). 15 I 

ubtract the 10-year UK treasury bond yields to get each model’s 

stimated cost of equity. To construct these measures, we use data 

n analyst forecasts from I/B/E/S. I estimate cross-sectional regres- 

ion with the cost of capital measures as the dependent variables 

nd the Low _ GHG it indicator as the main independent variable. The 

ontrol variables used are Firm Size, Volatility, Leverage, Firm Age, 

arket to Book Ratio, Market Beta, Capital Intensity, %Shareholding- 

nstitutions, %Shareholding-Family, Board Size, and Board Indepen- 

ence. 

ost of Equity it = β0 + β1 Low _ GHG it−1 + β2 X it + f t + ε it (6a) 

I present the results in columns 3-6. The coefficient of 

ow _ GHG it−1 is negative and statistically significant at the 1% level. 

t implies that low-emission firms have a lower cost of equity than 

igh-emitters. 

Finally, I examine the cash-flow sensitivity of cash for low- 

mitter firms. I estimate a model where the dependent variable 

hanges the cash holdings ratio over total assets between years 

 and t + 1 . I regress this on the indicator for low GHG emissions

nd the interaction of Low_GHG it and cash flow ( Cash Flow) , where 

ash flow is measured contemporaneously with the change in cash 

oldings ( Cash Holdings) . I estimate the following regression: 

Cash Holdings it ,t +1 = β0 + β1 Low _ GHG it ∗ Cash F low t ,t +1 

+ β2 X it + f t + λi + ε it (6b) 

The control variables used are Firm Size, Volatility, Leverage, 

irm Age, Capital Intensity, %Shareholding-Institutions, %Shareholding- 

amily, Board Size, and Board Independence. The interaction coef- 

cient ( Low_GHG it 
∗ Cash Flow ) is negative and statistically sig- 

ificant at 5% levels, suggesting that better environmental perfor- 

ance does not hoard more precautionary cash when cash flow 

ncreases. It is a direct implication of better external financing op- 

ortunities for these firms. 16 I present the results in column 7. 

.2.2.2. Operating efficiency channel. I test hypothesis 3c by es- 

imating the cross-sectional effect of below-average GHG emis- 

ions on the operating expenses, controlling for firm characteris- 

ics. The control variables used are Firm Size, Volatility, Leverage, 

irm Age, Capital Intensity, %Shareholding-Institutions, %Shareholding- 

amily, Board Size, and Board Independence. 

perating Expenses it = β0 + β1 Low _ GHG it + β2 X it + f t + ε it (7) 

The coefficient on the Low _ GHG it dummy is negative and sta- 

istically significant at the 10% level, suggesting that, on average, 

rms with better environmental performance have lower operat- 

ng costs. I present the results in column 8 of Table 8 . 

Finally, I estimate a similar cross-sectional regression with ex- 

enditure on energy as the dependent variable. I obtained informa- 

ion on energy costs from responses to CDP question 11.1: “What 

ercentage of your total operational spend in the reporting year 

as on energy?”. In column 9 of Table 8 , I show that low-emission

rms have lower expenditure on energy. 

Together, these results shed some light on the potential mech- 

nisms for the negative effect of GHG emissions and financial per- 

ormance. Profitability effects of emission reduction result from 

ower operating costs, improved access to external financing, and 

nsulation from industry shock through customer loyalty. It is im- 

ortant to note that these results do not show causal effects of 
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Table 8 

Channels through which GHG emissions affect profitability. This table shows the channels through which GHG emissions affect profitability. Panel A shows the 

results for the information advantage hypothesis, and panel B shows the results for the operational efficiency hypothesis. The dependent variables are shown on 

top of each column. All specifications include the full set of control variables in Table 3 and are defined in Appendix 1. The standard errors clustered at the firm 

level are in brackets. ∗∗∗ , ∗∗ , and ∗ denote statistical significance at 1%, 5% and 10%, levels, respectively. 

Panel A: Information Advantage 

Panel B: Operational 

Efficiency 

�Sales it ,t +1 �ROA it ,t +1 r CT r GLS r OJ r ES 
�Cash 

Holdings 
it ,t +1 

Ln(Operating 

Expenses) 

% Energy 

Expenses 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Low GHG 0.109 ∗∗ 0.077 ∗∗ -0.043 ∗∗ -0.021 ∗∗ -0.039 ∗∗ -0.040 ∗∗ 0.064 ∗∗ -0.118 ∗∗ -0.166 ∗∗

(0.048) (0.032) (0.018) (0.010) (0.016) (0.014) (0.030) (0.051) (0.073) 

Negative Shock ∗ Low GHG 0.172 ∗∗

(0.068) 

Cash Flow 

∗ Low GHG -0.121 ∗∗

(0.055) 

Cash Flow 0.073 ∗∗

(0.029) 

Control Variables Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Firm Fixed Effects Yes Yes No No No No Yes No No 

Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Industry Dummies No No Yes Yes Yes Yes No Yes Yes 

Observations 2,804 2,804 3,188 3,188 3,188 3,188 2,477 3,188 1,984 

R 2 0.290 0.311 0.214 0.232 0.210 0.253 0.281 0.327 0.304 
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mission reduction on operating expenses but provide indicative 

vidence of the channels through which emission reduction affects 

rofitability. 

.3. Robustness and extensions 

I conduct a range of additional tests to ensure the robustness 

f the main results. These tests attempt to check the sensitivity of 

he baseline results to different variable specifications and empiri- 

al strategies. 

. Scope 2 and scope 3 emissions 

Increasingly, regulators are focusing not only on firms’ own 

missions but also on the environmental impacts of their upstream 

nd downstream value chains. The concern is that firms can off- 

hore their emissions to build a green reputation. Therefore, I ex- 

mine the effect of male CEOs parenting a daughter on Scope 2 

purchased electricity, steam, heating, and cooling for own use) 

nd Scope 3 (purchased goods and services, business travels, waste 

isposal, transportation and distribution and investments). 

For this analysis, I use the natural logarithm of the emissions 

ata reported in CDP. Approximately 88% of the sample firms 

ithin CDP coverage report their Scope 2 emissions in question 

.3a: “Please provide your gross global Scope 2 emissions figures 

n metric tonnes CO2e”. The mean scope 2 emissions of firms in 

y sample are 12.33. However, there is much smaller coverage of 

cope 3 emissions reported in question 11.1: “Please account for 

our organization’s Scope 3 emissions, disclosing and explaining 

ny exclusions”. This information is available for only 21% of the 

ample firms. The mean scope 3 emissions is 14.02. A large frac- 

ion of the firms in my sample have global operations, and collect- 

ng emissions data from the widespread network is still evolving. 

n MSCI report from 2020 highlights the challenges corporations 

ace in collecting reliable emission data from their upstream and 

ownstream activities ( Baker, 2020 ). 

Table 9 presents the first and the second stage IV regressions. I 

how that CEOs with daughters are associated with lower scope 2 

nd scope 3 emissions. However, the result for scope 3 emissions 

s statistically weak, likely driven by the lower power of the test 

ith a small subsample. In the second stage, reduction in scope 2 

missions is associated with higher profitability, but the effect of 
12 
cope 3 emissions on ROA is not statistically significant at conven- 

ional levels. 

These results indicate that CEOs with daughters implement 

trategies to reduce scope 2 and scope 3 emissions (as discussed 

n Section 4.3.1). As challenges to collecting homogeneous emis- 

ion data from supply chain partners ease and scope 3 reporting 

ecomes more widespread, the weak results we report for scope 3 

missions can gain statistical power. 

. Tests for Validity of the CEO-Daughter IV 

For the IV estimates to be unbiased, giving birth to a daughter 

ust be a random event, and the daughter needs to be born before 

he appointment as a CEO. There could be other sources of bias: 

ertility stopping rules, sex-selective adoption, children borne out 

f wedlock, stepchildren, etc. Some of these issues are discussed in 

his subsection. 

First, is the effect observed driven by CEOs having daughters or 

aving children more generally? It is plausible that having more 

hildren would induce CEOs to care more about the future because 

hey have more offspring to parent. In Appendix 5, I test the effect 

f family size versus the presence of a daughter versus CEOs with 

o children. The results indicate that the CEOs without children do 

ot exhibit a statistically significant effect on GHG levels; neither 

oes the number of children more generally. The CEO-daughter 

ffect remains fairly stable and statistically significant, suggesting 

hat this effect is more persistent than family size effects. 

Second, is the CEO-daughter effect different from a general CEO 

arenthood effect? Results reported in Appendix 6 suggest that 

EOs who are parents (based on a binary variable of having chil- 

ren or not, more generally) indeed exhibit lower GHGs emissions 

han non-parents. However, further scrutiny of this effect suggests 

hat it is driven by the presence of at least one daughter. Thus, 

elative to CEOs with no children, CEOs with daughters are asso- 

iated with lower GHG emissions, whereas CEOs who only parent 

ons have an effect that is not statistically distinguishable. 

Third, the gender socialisation effect may increase with the 

umber of daughters. I calculated the proportion of daughters and 

e-estimated the full multivariate models. The corresponding coef- 

cients in Appendix 7 show that the association between the pro- 

ortion of CEO daughters and GHG emissions is statistically indis- 

inguishable from the binary measure. Thus, there is no conclu- 

ive indication that the proportion of daughters matters; rather, 
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Table 9 

Scope 2 and scope 3 emissions - Instrumental variable estimates. In this table, I provide the esti- 

mates for the effect of Scope 2 and Scope 3 GHG emissions on profitability using instrumental vari- 

able regressions. I use a binary indicator for CEO Daughter as the instrumental variable. In panels 

A and B, I present the estimates with Scope 2 and Scope 3 GHG emissions using Carbon Disclosure 

Project (CDP) data. The first and second columns present the first and the second stage estimates 

within each panel. All specifications include the full set of control variables in Table 3 and are de- 

fined in Appendix 1. The standard errors clustered at the firm level are in brackets. ∗∗∗ , ∗∗ , and ∗

denote statistical significance at 1%, 5% and 10%, levels, respectively. 

Panel A Panel B 

Ln GHG -CDP Scope 2 ROA Ln GHG -CDP Scope 3 ROA 

(1) (2) (3) (4) 

CEO Daughter -0.422 ∗∗∗ -0.191 ∗

(0.126) (0.104) 

ln ̂ GHG − CDP Scope 2 -0.173 ∗∗ -0.082 

(0.080) (0.055) 

ln ̂ GHG − CDP Scope 3 

Control Variables Yes Yes Yes Yes 

Year Dummies Yes Yes Yes Yes 

Firm Fixed Effects Yes Yes Yes Yes 

Observations 1,812 1,812 432 432 

First-Stage F-Stats 11.21 3.37 
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17 The baseline results hold when I drop firms in the financial and insurance sec- 

tors which has the lowest scope 1 emissions. The results are presented in Appendix 

12. 
he CEO-daughter effect reflects more of a state than a matter of 

egrees. 

Fourth, does the birth-order matter? Studies on birth order and 

ertility stopping decisions allude to the possibility that family size 

nd birth order may be contingent on the sex of the first-born. 

or example, parents may have overt or latent preferences for the 

articular sex of their children, which could be more generally re- 

ective of their preferences). In Appendix 8, I test whether the sex 

f the first child influences (a) the number of subsequent chil- 

ren and (2) the number of sons after the first child. I find no 

vidence of gender-sequencing effects in response to the sex of 

he first child in the sample. Given this, to the extent that chil- 

ren’s sex is randomly distributed, and if the CEO–daughter ef- 

ect reflects a state (as previously evidenced), then the socialisa- 

ion effects should be most pronounced if the daughter is a CEO’s 

rst-born. The complementary results summarised in Appendix 9 

ndeed suggest that the CEO-daughter effect is most pronounced 

hen the daughter is a CEO’s first-born (an effect replicated in the 

ontingency analyses as well). Thus, the CEO-daughter effect ap- 

ears to be more of a treatment than a dosage effect. 

. Female CEOs 

Further, I examine whether the effect of the daughter effect on 

limate concerns applies to female CEOs. In my sample, we only 

ave 18 female CEOs. Appendix 10 shows the cross-sectional es- 

imate of female CEOs and female CEOs’ daughters on emissions. 

ompanies with female CEOs have lower emissions than compa- 

ies with male CEOs. However, there is no added effect of female 

EOs who mother a daughter on emissions. It shows that the CEO- 

aughter effect emer ges as a meaningful channel through which 

alues typically socialised in women may be visible in male CEOs 

ho father daughters. 

. Heterogeneous treatment effect and CEO network 

Finally, I examine the effect of CEO daughters on GHG emis- 

ions in subsamples of firms with the highest and lowest GHG 

missions. For this test, I create subsamples Emission_High = 1 

nd Emissions_Low = 1 when the GHG emission is in the top- 

uartile and bottom quartile of the GHG emissions distribution. If 

EOs are endogenously sorted, I expect more environmentally ori- 

nted CEOs to sort into the Emissions Low group. Therefore, any 

ffect of Male CEO-Daughter is likely to be more pronounced in 

he low emissions group. The results indicate that the Male-CEO 
13
aughter is the strongest in the Emissions High Group. The stronger 

arginal impact in the high emissions group further supports 

hat female socialisation in male CEOs with daughters affects GHG 

missions, particularly where the emissions are already higher. 

his result, I argue, indicates that the baseline result is driven 

ore by female socialization, particularly in companies with high 

HG emissions, than endogenous sorting. I present the results in 

ppendix 11. 17 

Next, I explore the network of CEOs before the appointment. 

he endogenous association is more likely to be a concern when an 

xternal CEO appointment happens at a firm with which the CEO 

lready had a prior connection. Therefore, I construct a dummy = 1 

or externally appointed CEOs who have been non-executive direc- 

ors at the same firm at any point in time before the CEO appoint- 

ent. This test mitigates the concern that endogenously sorted 

EO appointments contaminate the main results. Using this con- 

rol also does not materially alter the result. 

. Alternate instrumental variable 

I explore an alternative identification strategy to examine the 

obustness of the results. I use the mean GHG emissions of peer 

rms ( Peer-Emissions ) as the instrumental variable. The underlying 

ogic is that a firm’s GHG emissions may be affected by the level of 

HG emissions by the direct industry peers, but GHG emissions of 

ndustry peers do not significantly affect the focal firm’s financial 

erformance. I identify peers as companies working in the same 2- 

igit UK SIC codes. The results, reported in Appendix 13, show that 

eer-firms GHG emissions have a positive and statistically signifi- 

ant effect on a focal firm’s GHG emissions. Lower GHG emissions 

ncrease profitability in the second stage. However, the first-stage 

-statistics is 8.49, lower than the threshold of 9.37 for a 20% bias 

elative to OLS. Therefore, I can’t reject the null hypothesis of a 

eak instrument at conventional statistical levels. 

How do the two IV strategies compare? While both the IVs 

an satisfy the relevance criteria, the concern in both cases is the 

xclusion restriction. In the case of CEO-Daughter , the concern is 

hat CEOs who parent a daughter can also make choices (other 

han emission reduction) that affect profitability. It would vio- 

ate the exogeneity requirement of a strong IV. I have attempted 
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o eliminate some more obvious threats in this regard. For the 

eer-Emissions , any omitted variables at the individual firm level 

re likely aggregated up at the group level ( Gormley and Matsa, 

013 ). Certain industries face more regulatory or institutional own- 

rship pressure that drives down emissions, and institutional own- 

rs and regulators’ focus is typically on the most profitable indus- 

ry groups. In such cases, unobserved industry-level factors (reg- 

latory focus or institutional ownership pressures) can simultane- 

usly drive both GHG emissions and profitability. 

. Excess returns 

In an efficient market, a tangible variable unambiguously ben- 

ficial to firm value will be rapidly capitalised and not lead to 

ny excess returns. In the case of low-GHG emissions, there is 

 trade-off between long-term and short-term profits, and there- 

ore the net effect on market returns is unclear ( Edmans, 2011 ). 

 construct a rolling annual portfolio of low GHG companies (if 

he GHG emission of the focal firm is at least 20 per cent lower 

han the 2-digit industry average). I estimate the monthly excess 

eturn on the portfolio of these stocks over a benchmark using 

he Carhart (1997) four-factors and Newey-West (1987) standard 

rrors. The results in Appendix 14 show that this portfolio earns a 

onthly excess return of 0.09% over the risk-free rate (yield on the 

K 10-year government bond). This result shows that a portfolio of 

ow GHG emission companies earns an annualised excess return of 

.1% over the risk-free rate. 

Similarly, I construct a rolling annual portfolio of stocks of 

rms whose CEOs parent a daughter and estimate the monthly 

xcess return on this portfolio. I find no statistically significant 

ifference in the annualized excess returns of these companies 

ver the risk-free rate. This result corroborates earlier results that 

rms led by CEOs with daughters have similar risk-profile to other 

rms. 

. ETS and other climate-related regulations 

Finally, the regulatory environment, like the European Union 

mission Trading System (EU ETS), may affect the relationship 

etween emission abatement and profitability. Some industries, 

ike mining, metals, energy etc., are more likely than others to 

e affected by such regulations ( Oestreich and Tsiakas, 2015 ). For 

xample, Veith et al. (2009) and Scholtens and van der Groot 

2014) show higher profits for sectors affected by the EU ETS. Ad- 

itionally, there have been considerable policy initiatives regarding 

limate change in the UK within my sample period. For example, a 

013 amendment to the Companies Act (2006) made it mandatory 

or listed companies to disclose GHG emissions in their annual re- 

orts ( Jouvenot and Krueger, 2019 ; Bolton and Kacperczyk, 2021 ). 

ince these are industry-level factors affecting certain years, I re- 

stimate the models with industry-year fixed effects to test (a) the 

ffect of GHG emissions on firm performance and (b) the effect of 

EO daughters on GHG emissions. The results remain qualitatively 

imilar to the baseline estimates. 

Additionally, I provide results using an indicator for ETS- 

ffected industries. The indicator equals 1 for firms in the follow- 

ng industries: Manufacturing-Industrial, Construction, Energy and 

tilities. In this regression, naturally, I drop the industry dum- 

ies. The ETS-dummy is positively and statistically significantly re- 

ated to ROA, reconciling my result with the existing literature. Of 

ourse, we can’t use firm fixed effects in these specifications be- 

ause a firm once treated by EU-ETS continues to remain so. The 

esults are reported in Appendix 15. 

. Internal vs external appointments 

I examine if externally appointed male CEOs with daughters af- 

ect GHG differently than internally selected counterparts. The un- 
14 
erlying argument is that externally appointed CEOs are less af- 

ected by the firm’s culture, so factor in different elements (per- 

aps also pre-existing environmental performance) in their choice 

o join a new position. More generally, externally appointed CEOs 

re likely to drastically affect companies’ strategies ( Karaevli, 2007 ; 

hang & Rajagopalan, 2010 ). I run the baseline models separately 

or internally and externally appointed CEOs. I use the information 

n BoardEx on Time in Role and Time in Company . I create an in-

icator External Appointments , which I code as 1 if the number of 

ears the CEO has spent in the role is the same as the number of

ears in the company, 0 otherwise. Forty-six per cent of the CEOs 

n the sample are externally appointed. Against these considera- 

ions, I still find statistically significant and economically meaning- 

ul effects of male CEOs’ daughters on GHG emissions when con- 

rolling for an external appointment dummy. The impact of CEO- 

aughter is stronger for externally appointed CEOs. The results are 

eported in Appendix 16. 

. Conclusion 

The focus of the current climate policies relies heavily on the 

oluntary reduction of corporate GHG emissions. Without bind- 

ng regulations, these policies’ success depends on the companies’ 

et financial benefit from improving their environmental perfor- 

ance. In this paper, I examine the relationship between corporate 

HG emissions and financial performance using a sample of FTSE 

50 companies. I use the information on CEOs’ parenting daugh- 

ers to provide causal evidence on whether improving emissions 

mproves profitability. These results show statistically significant 

ains in profitability for lower GHG emissions: when GHG emis- 

ions decrease by one standard deviation, profitability increases by 

.14 of a standard deviation. 

Examining the channels, I show that CEOs with daughters are 

ore likely to adopt a climate-integrated business strategy and set 

mission-reduction targets than CEOs who parent only sons. Fur- 

her, I show that firms with better within-industry environmental 

erformance are better insulated against negative industry shock 

nd have lower financing and operating costs. 

This paper adds to the literature on corporate environmental 

ractices and their shareholder value effects. The results highlight 

 behavioural channel that drives corporate sustainability actions, 

ltimately benefiting the shareholders. Absent regulations, I high- 

ight a novel channel that can make firms more environmentally 

esponsible. 

It is essential to recognise the context within which the results 

f this paper hold. The identifying variation in this study comes 

rom events of CEO turnover, which includes a change in the gen- 

er composition of the CEO’s children. In addition, the sample of 

ompanies is drawn from the relatively more market-oriented in- 

titutional setting of the United Kingdom, where the CEO signifi- 

antly impacts corporate strategy. The external validity of these re- 

ults on a sample of companies from different institutional settings 

s an avenue for future research. 
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ppendix 1. Variable definitions 

Variable Definition 

Ln GHG Emissions- CDP Natural logs of values reported in “What wer

emissions in metric tons CO2e? 

Ln Scope 2 Emissions - CDP Natural log of values reported in “Please pro

figures in metric tonnes CO2e”

Ln Scope 3 Emissions - CDP Natural log of values reported in “Please acco

Scope 3 emissions, disclosing and 

explaining any exclusions”

Ln GHG Emissions - Eikon Natural logs of GHG emissions 

GHG (Normalized) GHG Emissions scaled by the threshold for a

Return on Assets (ROA) Net Income/Total Assets 

Market to Book Value (MTBV) Market value of equity/Book value of total as

Firm Size (Ln Sales) Natural log of annual sales turnover 

Volatility Volatility in monthly stock prices over the pr

Capital Intensity Sales and operating revenue divided by 

stockholders’ equity. 

%Shareholding-Family Fraction of shares held by a family or foundi

%Shareholding-Institutions Fraction of shares held by institutional inves

HHI Authors’ calculations of the sum of squares o

industry 

Ln (1 + Capital Expenditure) Natural log of (1 + Capital Expenditure) in a y

Debt-to-Equity Ratio (DE 

Ratio) 

Total Debt/Shareholders Equity 

Ln (Firm Age) Natural log of the gap between the founding

Board Size Number of directors on the corporate board 

% Independent Directors Fraction of Board Size composed of Independ

% Female Directors Fraction of Board Size composed of Female D

CEO Duality Dummy = 1 if the CEO is also the Chair of th

Board Oversight Dummy = 1 if the answer to “Is there board-

within your organisation?” is Yes 

Climate Integrated Business 

Strategy 

Dummy = 1 if the answer to “Is climate chan

is Yes 

Emission Reduction Targets Dummy = 1 if the answer to “Did you have 

consumption or production target that was a

the reporting year?) is Yes 

Energy Consumption Percentage reported in response to “What pe

the reporting year was on energy?”

Law Expert Dummy = 1 if at least one director on the b

CEO Daughter Dummy = 1 if the CEO has at least one daug

No. of CEO Children Total number of children of a CEO 

Proportion of CEO Daughter Fraction of daughters in the number of CEOs

First-born CEO Daughter Dummy = 1 if the eldest child of a CEO is a d

Female CEOs Dummy = 1 if the CEO gender is “Female”

CEO Experience (Years) Number of years of tenure of the CEO in a co

CEO Age (Years) Age of the CEO as of the calendar year 

Conservative Donor Dummy = 1 if at least 51 per cent of the CE

Conservative Party. 

Industry Dummies Based on 2-digit UK SICs 

ppendix 2. GHG emissions algorithm for E-PRTR 

To measure firms’ environmental performance, I use firms’ GHG 

mission data from the E-PRTR (Website: http://prtr.ec.europa.eu/ ). 

he E-PRTR is the Europe-wide register that provides annual data 

n the amounts of pollutants released to air, water, and land from 

3 key pollutants (e.g., heavy metals, pesticides, greenhouse gases, 

nd dioxins) as well as off-site transfers of waste and of pollutants 

n wastewater from 108,228 industrial facilities in the EU Member 

tates, Iceland, Liechtenstein, Norway, Serbia, and Switzerland over 

he period 2007–2017. The main advantage of the register is that 

ata are comparable across countries and pollutants because data 

ollection and reporting are standardised over all the pollutants in 

ll countries. A facility is defined as an operation unit of a firm 

ocused on a narrowly defined process like packaging, bottling, etc. 
15 
Source 

r organisation’s gross global Scope 1 CDP Survey Question C6.1 

our gross global Scope 2 emissions CDP Survey Question C8.3a 

or your organization’s CDP Survey Question C14.1 

Thomson Reuters Eikon 

 effect on human health European Pollutant Release 

and Transfer Register 

Thomson Reuters Eikon 

Thomson Reuters Eikon 

Thomson Reuters Eikon 

ng 12 months Thomson Reuters Eikon 

Thomson Reuters Eikon 

ily Thomson One 

Thomson One 

market share of each firm in an Thomson Reuters Eikon 

Thomson Reuters Eikon 

Thomson Reuters Eikon 

and the current calendar year Thomson Reuters Eikon 

BoardEx 

irectors BoardEx 

rs BoardEx 

rd BoardEx 

versight of climate-related issues CDP Survey Question C1.1 

tegrated into your business strategy?” CDP Survey Question C2.2 

issions reduction or renewable energy 

(ongoing or reached completion) in 

CDP Survey Question 3.1 

ge of your total operational spend in CDP Survey Question 11.1 

as obtained an LLM or an LLB degree BoardEx 

BoardEx World of CEOs beta 

BoardEx World of CEOs beta 

ren Authors’ Calculation 

er Lexis-Nexis, Forbes, Financial 

Times, Wall Street Journal, 

BoardEx World of CEOs beta 

BoardEx 

y BoardEx 

BoardEx 

litical donations are made to the UK Electoral Commission 

Companies House, UK 

The original dataset downloaded from the E-PRTR website con- 

ains 370,037 observations. Each line of the dataset reports data 

n one particular pollutant released/transferred by one facility in 

ne year, as well as information about the category of the pol- 

utant (greenhouse gas, pesticide, etc.) and information about the 

acility (e.g., address, activity sector, parent company, etc.). There- 

ore, I may have several observations for the same facility within 

 year if this facility releases or transfers various types of pollu- 

ants per year. For example, the facility with ID = 9 (Saint-Gobain 

lass Polka Sp. Z o. o.) has three lines for the year 2011 in the

ataset because this facility released two types of pollutants (NOx 

nd Cadmium) and reported hazardous waste disposal in 2011. 

As I am interested in one specific pollutant, I aggregate only 

cope 1 GHG pollutants defined on the E-PRTR website: water 

apour, carbon dioxide (CO 2 ), ozone (O 3 ), methane (CH 4 ), nitrous 

http://prtr.ec.europa.eu/
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xide (N 2 O), hydrofluorocarbons (HFC’s) and sulphur hexafluoride 

SF 6 ). The E-PRTR database do not include embedded GHG emis- 

ions from imports of resources, inputs Each pollutant is reported 

n the E-PRTR if the emitted amount exceeds a reporting threshold. 

he reporting thresholds are set up by the European Commission 

ased on their impact on human health and the environment. 18 

herefore, I normalise the emitted amount according to the report- 

ng threshold and then sum these normalised amounts of GHG pol- 

utants for each facility. 

I finally reshaped the dataset to have only one observation per 

acility per year. The dataset has now 283,466 lines. Each line con- 

ains information on the facility (address, parent company, and 

conomic activity code) and the amount of pollutant by category. 

rom this dataset, I extract all the facilities belonging to UK firms 

eatured in the FTSE350 and aggregate pollution data at the firm 

evel, as explained in the Data Section of the paper. 

ppendix 3. Sample responses on climate integrated business 

trategies - CDP 

. British American Tobacco - 2017 

“Climate change is identified as a key business risk on the 

roup’s Risk Register and is integrated into the business strategy 

nd budget cycle. We have a target to reduce our Scope 1, 2 and 3

O2e emissions by 55% by 2025 and 80% by 2050 against our 20 0 0

aseline of 1.52 tCO2e per million cigarettes equivalent.1) The in- 

ernal process for collecting and reporting information on climate 

hange to influence the strategy: Operating companies, in which 

e hold an equity stake equal or in excess of 50% are required 

o report environmental performance. The biggest in terms of CO2 

ootprint factories, GLTs and TMD organizations report on a quar- 

erly basis, the medium – on semi-annual, the smallest – on an- 

ual. Frequent monitoring helps us understand and monitor the 

mpacts our direct operations (including Scope 3 Freight) have on 

he natural environment. The data collected is used in tracking per- 

ormance against our short; medium and longer term carbon in- 

ensity targets and informs the need for targeted investment(s).2) 

he following aspects of climate change have influenced the strat- 

gy: Need for adaptation: Our ability to mitigate and or adapt to 

limate change through the use of business tools and risk manage- 

ent processes enables the business to build resilience and take 

dvantage of opportunities across the supply chain.”

. Reckitt Bekinser 2013 

“The processClimate change issues are integrated into our busi- 

ess strategy. In early 2012 we initiated a project to identify the 

ey sustainability megatrends likely to impact our business and 

uring this process reviewed over 90 studies from key research, 

trategy and policy organizations. We identified six global mega- 

rends like rising energy costs and emission constraints, increas- 

ng water scarcity and increasing pressure on natural resources & 

aste to name a few. We are responding to these global develop- 

ents with a strategy for more sustainable innovation, called bet- 

er business. We are focusing on the areas where we can make 

he biggest difference – the need for better health and hygiene be- 

aviour and the increasing scarcity of water. We will continue to 

ocus on minimizing carbon emissions across the lifecycle of our 

roducts, including Scope 3 emissions. And by 2020 we aim to 
18 See Article 5 of the E-PRTR Regulation No 166/2006 of the European Parliament 

nd of the Council of 18 January 2006 concerning the establishment of a European 

ollutant Release and Transfer Register and amending Council Directives 91/689/EEC 

nd 96/61/EC. 

D

D  

d

16
chieve 1/3 reduction in both our carbon footprint and our water 

mpact per dose of product.”

ppendix 4. Industry distribution of the sample and GHG 

missions 

In this table, I present the industry distribution of the sample 

ased on the UK SIC codes. I also present the average GHG emis- 

ions of companies in each industry group, scaled by the European 

ommission reporting threshold for CO2 in 100 million kgs/year. 

ee Appendix 2 for details on the normalisation process. 

Industry Group Number of 

Companies 

UK SIC 

Codes 

GHG- 

Normalized 

Technology 14 62 4.84 

Telecommunications 6 61 6.67 

Healthcare 13 84 8.41 

Financials- Banks 27 64 2.19 

Financials - Insurance 20 66 2.48 

Professional Services 32 70 10.65 

Real Estate 24 68 5.87 

Consumer Discretionary 59 45 14.22 

Consumer Staples 20 47 20.76 

Manufacturing - Industrials 55 10-33 23.35 

Construction 22 41-43 13.58 

Energy 8 46, 61, 62, 16.71 

Utilities 9 35, 36 15.33 
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