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The effects of boar d characteristics and sustainable compensation policy on carbon
performance of UK firms

Abstract

This study examines the effects of board charatiesiand sustainable compensation policy on
carbon reduction initiatives and greenhouse gas@znissions of a firm. We use firm fixed
effect model to analyse data from 256 non-finandiélfirms covering a period of 13 years
(2002-2014). Our estimation results suggest thatbmdependence and board gender diversity
have positive associations with carbon reductiamtives. In addition, environment-social-
governance based compensation policy is found fmob#ively associated with carbon reduction
initiatives. However, we do not find any relatioisbetween corporate governance variables
and GHG emissions of a firm. Overall, our evidesgggests that corporate boards and
executive management tend to focus on a firm’sgss@riented carbon performance, without
improving actual carbon performance in the formeafuced GHG emissions. The findings have
important implications for practitioners and poliegkers with respect to the effectiveness of
internal corporate governance mechanisms in addgeskmate change risks, and possible

linkage between corporate governance reform arwboarelated policies.

Key words: Carbon reduction initiatives, GHG enossi, board independence, gender diversity,
ESG-based compensation.



1. Introduction

There have been increasing concerns from the emmeeatalists, civil societies, policymakers,
regulators, markets and shareholders about theeqoeace of greenhouse gas (GHG) emissions
and climate change risks on the environment anfttimrperformance. The Kyoto Protocol is
considered as the main driving force that influehearious stakeholder groups to put pressure
on firms to disclose GHG emissions and to under&Rission reduction initiatives (Freedman
and Jaggi, 2005). Luo, Lan, and Tang (2012) obsthiatethe driving force for climate change
initiatives comes from social, economic, regulatorgssures. Firms are gradually responding to
these concerns by reducing GHG emissions and adpydirious strategies relating to the
consumption and use of water, energy and biodiye{Giallego-Alvarez , Segura, and Martinez-
Ferrero, 2015). Specific actions include complyivith regulatory requirements, buying carbon
credits (to offset own emissions), requiring supgigin partners to reduce their emissions, and
applying technological solutions to reduce carbmotgrint and other pollutions (Galbreath,
2010). Vesty, Telgenkamp, and Roscoe (2015) obdbatdghe carbon emissions numbers
become central to an organisation’s accounts, wihidiode the decision-making process and
asset valuation for long-term investment projettey also observe that carbon accounting has

emerged as a part of a broader effort to make gklstainability issues visible and accountable.

Corporate governance (CG) mechanisms play critatat in addressing a firm’s environmental
and climate-related risks, and monitoring a fir@gyjagement in carbon initiatives (see Peters
and Romi, 2014). Matsumura, Prakash, and Vera-Mu{B014) observe that shareholders are
exerting increasing pressure on managers to eealnatrisks and opportunities of a firm in
relation to climate change, and to report the farrconsequences of climate-related decisions
of executive management. Available literature @eample, Liao, Luo, and Tang, 2015; Singh,
Vinnicombe, and Johnson, 2001; Ibrahim and Anggliti®94) suggests that the implementation
of climate-related programmes is more complex dugréater conflict of interests among
various stakeholders, and that a diverse, indepetraohel representative board is more likely to
resolve these conflicts by making a balance betveeiznm'’s financial and non-financial goals. It
is also observed that female directors show gresientation towards corporate social and

environmental responsibilities, and that indepehderctors offer effective monitoring of



management actions on environmental matters. HawPBvado-Lorenzo and Garcia-Sanchez
(2010) find that corporate boards generally rentactive in monitoring the disclosure of a

firm’s environmental and carbon-related activisms.

Therefore, available literature shows inconclugvilence of the effectiveness of the board in
addressing environmental concerns. Moreover, theghes examine the impact of board
characteristics on carbon disclosures, rather ¢hdoon performance such as carbon protection
initiatives and GHG emissions. Whilst carbon disal@ is a part of overall carbon mitigation
activities, the latter require substantial amoduritr@ancial, personnel and technological
resources, and long-term strategic commitmenteethareholders, boards and executive
management (Luo, Lan, and Tang, 2013). Liao e{2015) argue that these decisions and
potential outcomes have a far-reaching impact fimés future development. Among others,
Matsumura et al., (2014) and Kim, An, and Kim (2p&%amine the impact of carbon emissions
on firm performance, whereas Luo and Tang (2014)rexe the relationship between carbon
performance and carbon disclosures. However, thtesies do not consider the effects of

corporate governance characteristics on carbooeahce.

A notable exception is de Villiers, Naiker, and \&taden (2011), who examine the effects of
board characteristics on environmental performarfiddS firms, and find evidence in support of
monitoring and resource provisioning roles of thardd. In a similar study, Mallin and Michelon
(2011) examine the relationship between board chexiatics and corporate social performance,
and support the resource based view (RBV) of tlerddA related literature addresses the
incentivising role of the board in that the boaath clesign an effective compensation structure to
motivate self-serving executives to undertake emvirental initiatives. For example, Mahoney
and Thorn (2006) and Campbell, Johnston, Sefcitt,Soderstrom (2007) argue that executive
compensation is likely to promote good social amdrenmental performance, which can
enhance social and environmental legitimacy as agtirganisational survival capabilities.
Since carbon abatement projects require substdornigdterm financial commitment without
immediate financial gain (Liao et al., 2015), tlag less likely to be materialised without active
engagements of powerful executive management. fidrereas Berrone and Gomez-Mejia

(2009) suggest, firms can persuade powerful masdgardertake environmental initiatives



and extract the benefits of good environmentalgrerénce. Accordingly, Mahoney and Thorn
(2006) find a positive relationship between examitompensation and corporate social
performance of Canadian firmdJsing data from US firms, Berrone and Gomez-M@iz09)
also show a positive relationship between execwuirapensation and environmental

performance, even though Cordeiro and Sarkis, (2008 mixed evidence.

Recognising the significance of executives’ commaitinn pursuing sustainable corporate
strategies, there is a recent trend in the corpa@@ttor to link executive compensation with
sustainability issues. For example, the NewswedaeGRanking 2015 shows that 53 percent of
US firms and 69 percent of global firms link atdepart of their executive bonus payout to green
performance targets such as energy use and GHGienigHeaps, 201%)The significance of
addressing the effect of executive compensatiomoise relevant in the context of the UK, where
regulations were imposed on firms to disclose ttaieports on executive remuneratins
following the latter’s alleged role in the receimancial crisis. Interestingly, no studies to date
address the effect of environment-social-governéB&&)-based compensation on carbon

performance of a firth

Moreover, related literature considers social airemmental performance, rather than carbon
performance of a firm. Considering the significantelimate-related risks, it is imperative to
have a separate empirical framework on the detemtsnof carbon performance. Liao et al.,
(2015) and Lash and Wellington (2007) observe 814G differs from water and air pollutions,
hazardous waste and toxic chemical emissions, &8 emission problem is global and its
consequences are long-term and irreversible. Ttveretarbon management requires unique
firm-specific capabilities and capital investmearid is guided by separate regulations and
reporting requirements (Liao et al., 2015). Moreot@o and Tang (2014) argue that carbon

! Frye et al., (2006) examine the effect of CEO comspéion on CEO turnover in socially responsible)(88
firms, and find that SR firms are more likely tgpexience CEO turnover following poor performance.

> A Glass Lewis study of 2013 shows 44% of S&P 1004 linking at least some executive compensatioat t
least one sustainability criteria, up from 42% 012 (Welsh, 2014).

* UK regulations require FTSE firms to present aalives’' remuneration report covering informationdinectors'
remuneration policy, service contract, charactiegstf the pension schemes and share-based payasewt| as
details of the remuneration received by each dirg@ab terms of salary, bonus, benefit and termiamapayment)
(Melis, Gaia, and Carta, 2015).

* Cordeiro and Sarkis (2008) examine the relationbkipveen environmental performance (EP) and CEO
compensation in the US firms with explicit contraadtlinkage with EP, and find inconclusive evidence
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performance is a complex and multi-dimensional ephcand hence it is necessary to consider

more than one aspect of carbon performance.

Based on the above discussions, it appears that éine inadequate empirical studies and
inconclusive evidence on the effectiveness of c@jgogovernance mechanisms in addressing
the climate protection initiatives of a firm. Monew, related literature (Liao et al., 2015; Luo et
al., 2012, 2013) uses cross-sectional data thateégvariations in carbon emissions and its
determinants over time. Given that a firm’s carpoficy and response are in a constant state of
change (see Liao et al., 2015), panel data appeanes appropriate in capturing ongoing
developments in carbon and climate related invt&ti In addition, scholars tend to have
disproportionately relied on KLD Research & Anatgtior Carbon Disclosure Project (CDP)
databases (see Delmas, Etzion, and Nairn-Birch3;Z0duringana and Chithambo, 2015), and
therefore, it might be useful to use alternativeadaurces to address the critical issue of climate
change initiatives. Considering these gaps initeeature, this study examines the effects of
board characteristics and sustainable compensatiizcy on carbon reduction initiatives and
GHG emissions of a firm. Using ESG-data from thermkon Reuters ASSET4 database, this
empirical study is based on an unbalanced panateiabn 256 non-financial firms from the
FTSEALL share price index covering a period of £ang (2002-2014). The analysis is carried

out using firm fixed-effect model, which is selaettgased on the Hausman test results.

As one of the largest GHG emitters in the worle, thited Kingdom (UK) represents an
interesting case for this study. The UK governnesreicted The Climate Change Act 2008, to
enforce a legally binding target of reducing GHGs=mons by at least 80% below the 1990
baselinen 2050, with an interim target of at least 34%ueitbn by the year 2020. The UK has
also met the target of the first carbon budgett (thia from 2008 to 2012), with emissions being
36 MtCO2e below the cap of 3,018 MtCO2e (The UK &é&pent of Energy and Climate
Change, 2013). Tauringana and Chithambo (2015)thatithe GHG reporting guidelines of the
Department for Environment, Food and Rural Afféid&FRA) issued in 2009 have a significant
positive effect on the level of GHG disclosure$dSE350 firms. According to Okereke (2007),
major UK companies consider carbon management anages to be good for their businesses,

since they add long-term value to the stakehold@kereke (2007) also finds that a growing



number of FTSE100 companies pursue firm and mékstd actions to reduce GHG emissions,
which include basic technological change, behawlotimange, product and process-based
innovations, emissions trading and public educaf@nsidering these macro-level ambitious
target and firm-level initiatives, it would be inésting to see whether and how firm-level

governance indicators influence carbon initiatimad GHG emissions.

This paper makes a number of important contribstiorthe literature on corporate governance
and carbon performancEirst, we contribute to an emerging area of researatiiorate-related
activism of a firm by combining board characteastand executive compensation in a single
empirical framework to explain both process-oridnge.g., carbon reduction initiatives or CRI)
and actual carbon performance (e.g., GHG emissasfirm. We complement existing
literature (e.g., Delmas et al., 2013) that hightisgthe significance of addressing two distinct
dimensions of environmental performance such asgsand outcome in order to capture
greater variations of the data and to provide cempnsive understanding of a firm’s
environmental commitments. Unlike other studiesuse a longer time horizon (e.g., 13 years)
and alternative data source such as ASSET4 ddtessepposed to KLD or CDP datasets) to
extend limited available literature on this criticssue that has largely been US-centric. We also
respond to the calls for further research (see kiaal., 2015; Tauringana and Chithambo,
2015), and include all categories of non-finanfirahs, rather than just large firms in polluting
industry.Secondwe add to the existing literature (e.g., de ¥illi et al., 2011; Liao et al., 2015;
Mallin and Michelon, 2011) to examine if availaleidence on the effects of board
independence and board gender diversity on carisatodures and environmental performance
holds for two distinct dimensions of carbon perfance of a firm. We find board independence
and board gender diversity to have positive astoomwith CRI of a firm, although these board
characteristics are not related to GHG emissions.e®idence further indicates a positive effect
of an increasing trend in female board represeamtati the FTSE companies, and validates
recent government initiatives for FTSE250 compatoeschieve a target of 23.1% female board
representation by 2015 and 36.3% by 2020

® A recent UK government report on Women on Boahis\s that as of March 2013, women account for 1708%
FTSE 100 and 13.2% of FTSE 250 board directorinenease of roughly 40% from February 2011.
https://www.gov.uk/government/uploads/system/upddaiiachment_data/file/182602/bis-13-p135-women-on-
boards-2013.pdf (Accessed: 08.09.2016)




Third, we extend the arguments of existing literatueelfsas, Luo et al., 2013) that considers
financial resources as the main constrain of a'$imarbon performance, and argue that
independent board and female board members cag tman and relational capital, and
facilitate a firm’s carbon reduction initiatives.iWthis, we support the notion of an integrated
theoretical framework of agency theory and rescdeggendence theory in relation to
monitoring and resource-provisioning roles of tloard. Fourth, to the best of our knowledge,
this study is among the first to examine the eftddustainability-based compensation policy on
carbon performance a firm. Our evidence corrobsrtite agency theory based arguments in that
ESG-based policy tends to incentivise executivesittertake carbon reduction initiatives,
which can easily be communicated to the marketadner stakeholders, leading to an improved
financial performance. However, this mechanism seie@iffective in reducing actual GHG
emissions of a firmOverall, our evidence corroborates the arguments of klaerature (e.g.,
Delmas et al., 2013; Cordeiro and Sarkis, 2008h&h corporate boards and executive
management focus on a firm’s process-oriented capeoformance, without improving actual
carbon performance in the form of reduced GHG dpniss Our findings are likely to have
important implications for managers and policymakarrelation to the role of internal CG
mechanisms in addressing climate-change risksttegevith the linkage between CG reform

and industry- and firm-specific carbon policies.

The rest of the paper is structured as followstiS8e@ provides a critical review of theoretical
and empirical literature, leading to the developtwdrinypotheses. Section 3 outlines empirical
specifications and data, and section 4 discussesgieat results. Finally, Section 5 concludes
the paper.

2. Theoretical framework and hypotheses development

A growing body of recent literature addresses tgerificance of firms’ environmental

responsibilities and environmental performanceamgiterm survival capabilities of a firm. For

example, Berrone and Gomez-Mejia (2009) arguedinanhg environmental performance



enhances corporate reputation, improves accegsdoinces and reduces operating and litigation
costs, leading to an improved financial performamtereover, a firm with improved
environmental performance can take advantage ofmasket opportunities and reduced
environment-related liabilities (de Villiers et,&011). Cong and Freedman (2011) and Kim et
al., (2015) argue that effective firm-level carboitiatives enhance a firm’s reputation and
mitigate carbon-related risks, which in turn redtlee cost of capital and improve the financial
performance of a firm. Comyns and Figge (2015) @&xph business case for sustainability
practices by saying that ‘there is an alignmentveeh the social and environmental interests of
stakeholders and increased shareholder valueindssges focused on increasing shareholder
value will voluntarily develop and adopt the bassttainability reporting practices....This will

result in a win-win situation for all parties’ ($08).

Available empirical literature also finds a posgtigffect of environmental performance on firms’
financial performance and shareholder value. Famgpte, Al-Tuwalijri, Christensen, and
Hughes (2004) and Clarkson, Li, Richardson, and/&&$2011) find a positive relationship
between environmental performance and financidbpsance in US firms. Using a large
sample of US firms, El Ghoul, Guedhami, Kwok, angivia (2011) find that firms’ investment
in improving social and environmental performanas an inverse effect on firms’ cost of
equity. Similarly, Kim et al., (2015) find carbomténsity being positively associated with the
cost of equity capital in Korean firms. Cai and (28614) find that environmentally responsible
firms experience long-term abnormal return. Gallédwarez et al., (2015) also find that a
reduction in emissions has a positive effect am foerformance. In a study of S&P 500
companies, Matsumura et al., (2014) find that ntargenalise firms with greater carbon
emissions by lowering their valuations, and thaitréher penalty is imposed on firms with poor
carbon disclosures.

Considering these strategic and financial benefienvironmental performance, in general, and
carbon performance, in particular, shareholderdilely to influence their firms to pursue
climate protection initiatives and green investmditie board of directors, being the
representations of the shareholders, is likelylay p critical role in enhancing carbon

performance of a firm. As de Villiers et al., (20Htgue, adherence to sound environmental



practices should be an important objective fortibard of directors to increase shareholders’
wealth and other nonfinancial benefits. For thdre,lioard can play both monitoring and

resource provisioning roles to achieve this obyecti

Hillman and Dalziel (2003) provided an integrathddretical framework of agency theory and
resource based view (RBV) to explain the relatignsletween the board of directors and firm
performance. For them, agency theory focuses ordbomonitoring role, whereas RBV
addresses how boards’ human and relational cde#dlto the provision of resources (e.g.,
legitimacy, advice, access to resources, and firtarlinkages) to a firm. de Villiers et al.,
(2011) use this theoretical framework to examireedfiects of monitoring and resource-
provisioning abilities of the board on a firm’'s @@nmental performance. They capture a
comprehensive set of board characteristics thaesept boards’ monitoring role (board
independence, board shareholding and CEO duafityy@source-provisioning role (i.e., board
size, board tenure, and directors with multiplerdea Qiu, Shaukat, and Tharyan (2016) also
use these two theories to explain social and enmemtal disclosures of FTSE350 companies.
Mallin and Michelon (2011) use RBV to explain tleationship between boards’ reputational
attributes and corporate social performance. Th#sr ito four types of resource provisioning
roles of corporate boards that can enhance a ficorjgorate social performance and
organisational legitimacy: advice and counsellorganisational legitimacy, channels of
communication between the firm and external ingtihs, and preferential access to resources
and support from important stakeholders. MoreoBen-Amar, Chang, and Mcllkenny (2015)

use RBV to explain the effect of gender diversityatimate related disclosures.

Apart from monitoring and resource-provisioningaglthe board is also responsible for
designing a compensation structure that incensves@cutive management to work for
shareholders’ interests with far less monitoringtsdJi, 2015; Mahoney and Thorn, 2006).
Agency theory-based corporate governance modeldenssemuneration structure as an
essential mechanism to mitigate agency problemsamprove firm performance. An explicit
linkage between environmental performance and xepwgive compensation is also consistent
with the agency theory (Cordeiro and Sarkis, 2088)Mahoney and Thorn (2006: 149) argue,

the structure of executive compensation can bdfaatiee tool in aligning executives’



incentives with that of the ‘common good’, whiclpresents a firm’s socially responsible

actions.

This study follows, among others, de Villiers et €011), Mallin and Michelon (2011), and
Berrone and Gomez-Mejia, (2009) in using agencygrhand resource dependence theory (or
resource based view) to explain how board charattey and executive compensation are
associated with two aspects of carbon performahediom: process oriented performance (e.g.,

carbon reduction initiatives) and actual carborigrerance (e.g., GHG emissions).

2.1. Board independence

According to agency theory, independent boardsoparkeffective monitoring role by
objectively questioning and evaluating managemehich in turn reduces agency costs and
improves firm performance (de Villiers et al., 2D13ince independent directors are not
involved in the day-to-day operations and have itena financial interests in the firm, they are
less influenced by or dependent on executive manage(Liao et al., 2015). As a result, they
are more likely to contain opportunistic behaviobmanagers, provide a more objective
feedback on firms’ operations, and provide a mdfiecéve monitoring of management (Liao et
al., 2015; Coffey and Wang, 1998). In the contéxdlionate-related activities of a firm, a
board’s monitoring role appears to be criticaldsalving agency problems that might emerge
from two possible sourcekng-term nature of carbon-related investmestslopportunistic

CSR engagements of poorly performing executives.

Firstly, as carbon pollution control or green technolagyuires substantial long-term capital
investment without immediate financial benefitdf-serving executives might be reluctant to
undertake such projects (Liao et al., 2015), du@écshort-term nature of their contracts
(Tauringana and Chithambo, 2015). However, this@ainvestment is likely to generate long-
term value to shareholders via energy savings,orgat environmental image and new market
opportunitied (de Villiers et al., 2011; Liao et al., 2015; Matsura et al., 2014). This can cause

® See also, Kim et al., (2015), and Cai and He (R€dfurther arguments and evidence.
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conflict of interests between managers and shadehsal Tauringana and Chithambo (2015)
argue that this long-term nature of carbon investiieealso an important reason for the
divergence of interests between managers and stlalezh. Moreover, as Tauringana and
Chithambo (2015) suggest, managers might not bgepiyorewarded for their efforts to develop
green competencies and redesign internal proctssieare often unobservable and non-
verifiable, causing information asymmetry probleisis can aggravate the conflict of interests

between inadequately motivated managers and shdezbo

SecondlyCespa and Cestone (2007) explain another forcomiict of interests, when

inefficient managers commit to socially responsiiééaviour to maintain good relations with
stakeholders and social activists, and use thasioalship as a powerful entrenchment strategy to
deprive shareholders. For them, this form of oppustic corporate social responsibility (CSR)
engagements is more prevalent, when stakeholdeqpian is left at the discretion of managers.
This tendency is broadly similar to the impressizemnagement (IM) hypothesis explained by
Merkl-Davies and Brennan (2007) in that self-seguimanagers use discretionary narrative
disclosures opportunistically to obfuscate negdiive performance and to manipulate the
perceptions and decisions of stakeholders (seeAtena, Bozzolan, and Michelon, 2015). In
the context of carbon management, poorly perforr@i@s might engage in symbolic carbon
initiatives or ‘greenwashing’ (such as environmgrgndly pet projects, donations to
environmental NGOs, relationships with environmeativists) to neutralise stakeholder
pressures (see also, Cordeiro and Sarkis, 2008stwiaintaining their job and rent-seeking
behaviour. For Cespa and Cestone, when privatditseotcontrol are large and stakeholder
activism is effective, both shareholders and stalddts are better-off under a tighter corporate

governance regime with explicit stakeholder pratectmechanisms.

In such a scenario, internal corporate governareehanisms such as independent board
members are likely to realise enormous potentillevaf costly emission-control projects,
advocate long-term investment in environmental engttand resist management pressures to
overlook or delay such investments (de Villieralet2011; Liao et al., 2015). Moreover,
independent directors are in a better position @aitor managers’ actions on carbon initiatives

as well as ongoing progress of carbon projectsdsee Kock, Santalo, and Diestre, 2012),

11



which will eventually minimise climate-related ressknd enhance long-term shareholder value of

a firm.

Luo et al., (2013) use RBV to explain the influeéénternal constraints on the propensity of
carbon disclosures, and argue that financial ressuare among the most important and
prevalent constraints of carbon mitigation andldsares. Qiu et al., (2016) also argue that firms
with greater economic resources are likely to havee extensive engagements in corporate
social activities. Apart from financial resourckaman and relational capital is critical to a
firm’s carbon-related initiatives such as carbomagement system, carbon innovations,
adaptation to clean energy technologies, compliantteenvironmental legislation, etc. As
Berrone and Gomez-Mejia, (2009) argue, carbon aleieprojects require people-intensive
structures and cross-functional coordination tagireand implement green technologies and
other emission reduction initiatives. For Galleglvakez et al., (2015), firms need to be
proactive in pursuing climate-related strategidsictv will allow higher order learning and
collaborative problem solving with stakeholders] agthinking business models about products,

technologies and processes.

Mallin and Michelon (2011) observe that independ#rectors provide a firm with human and
relational capital in terms of unique skills, corteeies, professional expertise and external
links, which will attract critical resources, regelenvironmental uncertainties, and manage
external dependencies, leading to an improved catpaocial performance. O’'Neill, Saunders,
and McCarthy (1989) argue that independent direatan use their expertise to create
environmental opportunities. A related literatui@ g€xample, Liao et al., 2015; Johnson and
Greening, 1999; Michelon and Parbonetti, 2012) satgthat independent directors, with
diverse background and skills and strong stakehadentation, can enhance a board’s ability to
make a balance between financial and environmextaluntability, as well as short-term and
long-term objectives of a firm, and thus accommedainflicting interests of managers,
shareholders and various other stakeholders. Mergas the independent directors are sensitive
to stakeholder demands, they have the incentivparsue innovative environmental projects so
as to improve firms’ standing among their constitseand to enhance their own reputations to

continue directorships (see, de Villiers et al120

12



Empirically, Mallin and Michelon (2011) and de Vs et al., (2011) find a positive
relationship between board independence and samthénvironmental performance in US
firms. Liao et al., (2015) and Chau and Gray (2Cdl89 find board independence having a
positive association with social and environmedistiosures. Considering these theoretical
arguments and empirical evidence, we argue thaaedowith a higher representation of
independent directors is likely to realise the gigance of climate-related challenges and
opportunities, convince management to pursue leng-tarbon projects, provide critical advice
and support to implement these projects, and mioaitgoing progress and overall carbon
performance of a firm. This discussion leads todé&eclopment of the following hypothesis:

Hypothesis 1Ceteris paribusboard independence is positively associated @@thon

performance of a firm.

2.2. Board gender diversity

Gender diversity is considered to be one of theelyidebated issues of the board of directors,
especially in relation to social and environmentakters, with a number of related theories
explaining the role of female board members fromaréety of perspectives. Female board
members are more committed, involved and diligend, less self-oriented in the decision

making process, leading to greater effectivenesseoboard (Coffey and Wang, 1998; Huse and
Solberg, 2006). Female directors can bring diffesacziological perceptions and understandings
to broaden the scope of the board decision-makiogags (Swartz and Firer, 2005). These
arguments are broadly in line with Hillman and Dellz (2003) explanation of RBV of the

board. In particular, available literature highliglseveral aspects of human and relational capital
that female board members can bring to promoteocarélated strategies and to enhance carbon

performance of a firm.

Firstly, women are ascribed tdmmunal characteristicsvhich make them more sensitive
towards relationship building and multiple stakeleot’ interests that are likely to be aligned

with the promotion of socially responsible and eonmentally sustainable initiatives (Mallin
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and Michelon, 2011; Glass, Cook, and Ingersoll,3}0Liao et al., (2015) and Braun (2010)
argue that female directors and managers expreasegiconcerns for the environment than their
male counterparts, and that they are more likeBnigage in pro-environmental activities,
enabling them to make positive contribution to gbeiety, environment and sustainable
development. Khlif, Hussainey, and Achek (2015parthat firms operating in cultural settings
characterised by high femininity (low masculinitghd to have greater engagement in social and
environmental responsibilities, so as to meet $takiers’ expectationSecondlyfor Bear,
Rahman, and Post (2010), female board members pegadicipative decision-making and
open discussioto address CSR challenges, and facilitate boandisitoring of CSR activities.
Nielsen and Huse (2010) argue that female dirdoipiacreases board effectiveness through
reducing the level of conflict and ensuring higlality board development activities. As they
mention, “women may be particularly sensitive tand may exercise influence on — decisions
pertaining to certain organisational practiceshsag corporate social responsibility and

environmental politics” (p.138).

Thirdly, firms with greater gender diversity of the botdd to promoténovation in corporate
social strategywith a focus oonger-term outlooland an acknowledgement of non-financial
performance outcomes such as environmental perfaen@slass et al., 2015; Mallin and
Michelon, 2011). Female board members are likelyg@ssigned to and accept roles on firms’
strategies and actions on environmental matteeo(kt al., 2015), and provide firms with high
guality assistance to enhance capacity buildingegise, innovations to maintain sustainability
(Braun, 2010). For, Siboni, Sangiorgi, Farneti, dedVilliers (2016), gender diversity promotes
financial and social opportunities, and enhancgarmsational legitimacy and success. Taken
together, female board members are likely to pmvians with critical advice and resources to
get engaged in sustainable corporate initiativeb s1$ carbon strategies and innovations,
implementation and integration of carbon initiaiyeompliance with sustainability-related

regulations, and strengthening of stakeholdericelat

Available empirical studies show positive effectdoard gender diversity on firms’ social and
environmental performance. Landry, Bernardi, andd®(2014) find that an increase in the

percentage of women board members increases tidikd of a firm’s appearance on the
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Fortune 500 lists of the most admired companiesptbst ethical companies, the best companies
to work for, and the best corporate citizens. leaal., (2015) and Ben-Amar et al., (2015) find
that female board members enhance GHG disclosiiiews and Van der Linde (2016) also

find similar relationship between female directarsl financial performance in South African
firms. Glass et al., (2015) find that gender diitgradvances innovative environmental policies
and practices, leading to a superior environmeygdbrmance of a firm. Other related studies
(such as, Bear et al., 2010; Mallin and Michelddl 2 Arena et al., 2015; Rao and Tilt, 2016)
also find board gender diversity having a significpositive effect on corporate social and
environmental performance. Considering the argusnehtesource-based view and related
empirical evidence, the presence of female direa®expected to enhance emission reduction

initiatives and reduce GHG emissions. Thereforeintend to test the following hypothesis:

Hypothesis 2Ceteris paribusboard gender diversity is positively associatéth warbon

performance of a firm.

2.3. Multiple directorships

Multiple directorships can be considered as disitteccapabilities that can help a firm to gain
competitive advantage, especially in relation teiemmental management. According to RBV,
multiple directorships help directors to accumulafiable expertise from their external
experiences on strategic and governance issuésding environmental management and
performance (de Villiers et al., 2011). The integamisational linkages and knowledge-intensive
services of the directors can facilitate interatdiamong firms, and help firms to manage
external dependencies and uncertainties in geditiegss to critical resources such as green
technologies (Ortiz-de-Mandojana, Aragon-CorredgBao-Ceballos, and Ferrén-Vilchez,
2012; Hillman, Cannella, and Paetzold, 2000). Bwvisntually helps executive management to
manage environmental crises and to exploit envienmtal opportunities related to green product
stewardship strategies, pollution prevention amgckng (de Villiers et al., 2011).

However, ‘busyness hypothesis’ suggests that iddals with multiple directorships have

limited capacity and time to monitor managers’@wsiand to provide useful advice on critical
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strategic decisions, leaving managers to pursuediva private benefits at the expense of
various stakeholders (Ahn, Jiraporn, and Kim, 2@@&porn, Davidson, DaDalt, and Ning,
2009). As Mallin and Michelon (2011) argue, a bdsgctor might be unable to provide
adequate attention not only to monitor and evalosaagement’s behaviour, but also to advice
and counsel the firm and attract critical environtaéresources. This might be particularly true
for carbon initiatives that require ongoing comnetits and counselling on knowledge-intensive
services such as the integration of environmentalagement into corporate strategy,
implementation of pollution prevention technologiasd compliance with environmental

regulation, etc.

The empirical evidence on the effect of multipleedtorships appears inconclusive. Kassinis and
Vafeas (2002) find that firms with multiple direcships experience fewer prosecutions for
environmental violations. Glass et al., (2015) disd that interlinked directors exert a

significant influence on environmental policy armdgtice. Rao and Tilt (2016) find multiple
directorships having a positive association witiRG@8porting in Australia. However, Jiraporn et
al., (2009) find support for ‘busyness hypothesighat individuals with multiple directorships
are more likely to remain absent from board mestiQytiz-de-Mandojana et al., (2012) find
mixed evidence between director interlocks andatiheption of proactive environmental
strategies. Mallin and Michelon (2011) also findked evidence on the effect of multiple

directorships on corporate social performance.

Considering these contradictory theoretical argusand empirical evidence, we argue that
‘busyness hypothesis’ might be more relevant inctir@ext of carbon management and
performance. Given that a firm’s carbon initiativeguire expert advice on carbon management
and innovations, capacity building, green compeat=nand mitigation of carbon-related risks,
busy directors are less likely to offer personalisemmitments and advice, and to oversee
ongoing progress in carbon reduction initiativesisTdiscussion leads to the development of the
following hypothesis:

Hypothesis 3Ceteris paribusmultiple directorships of board members are rneglst

associated with carbon performance of a firm.
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2.4. Sustainable executive compensation

Agency theory predicts that incentive-based meamasialign the interests of shareholders and
managers, and motivate managers to work hard, whithrn mitigates agency costs, improves
firms’ cash flow and valuation, and reduces costagfital (see Tran, 2014; Jensen and
Meckling, 1976). Since carbon reduction initiatiwegolve long-term investment without having
any immediate financial gain, corporate executivat) their self-serving attitudes, might be
reluctant to pursue such massive investment (Liadb.€2015). Moreover, as Berrone and
Gomez-Mejia (2009) suggest, environmental activisegsiires high performing employees with
certain expertise and innovative mindsets, whoazmpromptly to reduce the risks of
environmental mishaps and legal sanctions, designraplement pollution reduction strategies,
or take part in developing green products and sesviFor this, it is imperative to recognise the
critical role of executives through an executivg paiucture that embraces long-term
environmental perspectives, which in turn alignititerests of shareholders and executives, and
enhance long-term corporate social and environrhpetéormance (Ji, 2015). Berrone and
Gomez-Mejia (2009) argue that a firm’s incentivectrenism should reward existing managers
and attract talented workforce to enhance envirottah@erformance, which will bring direct

and indirect economic benefits for the firm.

Campbell et al., (2007) argue that the presenemafonment-related compensation scheme
provides executives with an opportunity to impraevierm’s environmental performance. These
arguments are supported by a recent trend in ttpoate sector in linking part of executive
compensations to sustainability issues or greefopeance targets (Heaps, 2015). Therefore,
sustainable compensation policy seems necessangtioate powerful executives to address
environmental concerns such as carbon initiatines@HG emissions. Moreover, firms can use
ESG-based compensation policy to motivate highgpetihg employees with distinctive
competencies to develop energy efficient produstsianplement innovative carbon mitigation

projects, leading to an improvement in carbon perémce.

17



Available empirical studies find inconclusive evide on the relationship between executive
compensation and social or environmental performaeeen though no studies directly consider
sustainable compensation scheme. For example, ieaind Gomez-Mejia (2009) find a

positive association between CEO pay and pollyti@vention strategies among the US firms in
polluting industry, although CEO pay is not relatedend-of-pipe’ pollution control. Cordeiro
and Sarkis (2008) shows a positive relationshigvbeh environmental performance and CEO
compensation in US firms that links environmentffgrmance with executive contracts, but
this relationship does not hold for all environnamerformance indicators. Mahoney and Thorn
(2006) find that stock options and bonuses encaueagcutives to engage in socially
responsible actions in large Canadian firms. JL&@Iso finds that long-term pay structure for
senior executives has a positive effect on corpmatial performance of US firms. Based on
agency-theory driven arguments and related empeigdence, we develop the following

hypotheses:

Hypothesis 4Ceteris paribusESG-based compensation policy is positively assed

with carbon performance of a firm.

3. Research design

3.1. Data and sample

We use an unbalanced panel dataset covering 23Eswations from 256 non-financial firms
based on the FTSE ALL share price index. Tabledlvsithe sample selection process. We use
firm-level data covering a period of 13 years (2@044), which will allow us to fully exploit

the variations in carbon performance and corpagaternance data. Moreover, as the theory of
‘clean surplus’ accounting suggests, analysingigdo series of accounting data may help us to
alleviate the concern about the unreliability of@mting data (see Cornett, Guo, Khaksari, and
Tehranian, 2010). Table 2 shows industry-wise ithgtion of the sample that comprises all
categories of firms, rather than just large firBsth corporate governance and carbon

performance data are collected from the ThomsondRe ASSET4 database, whereas financial
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data are gathered from the Worldscope databasengmiters, Qiu et al., (2016) and Trumpp,
Endrikat, Zopf, and Guenther (2015) use ASSET4bdeta, which is regarded as one of the
global leading databases on social, environmenthkarporate governance information.
ASSET4 data are collected from several source$ (@sisustainability reports, company annual
reports and websites, newspapers, and reportsnefjoeernmental organisations), before going
through a systematic and standardised screenimggsaonducted by about 240 research

analysts (see Ziegler, Busch, and Hoffmann, 201 Tanmpp et al., 2015).

***|nsert Table 1 about here***

3.2. Empirical model and variables

In order to examine the effects of board charasties and sustainable compensation policy, we
use both univariate and multivariate analyses. ahmte analysis is done through correlations,
whereas firm fixed effect estimation method is esgpt to conduct multivariate analysis.
Berrone and Gomez-Mejia (2009) also use fixed effeadel to examine the relationship
between environmental performance and CEO pay dirfgfs. We carry out the Hausman test,
which suggests that fixed effect model is apprdgriar our unbalanced panel dataset. Hsiao
(2007), cited in Gallego-Alvarez et al., (2015gues that panel data models provide greater
efficiency and more accurate inferences througlrotimg omitted variable (missing or
unobservable) problems, and capturing the unobddrgterogeneity among individual units or
over time. Fixed effect model appears more appatgrsince it provides more consistent and
less biased results (see Gallego-Alvarez et aLl5P@Jsing carbon performance (CP) as the

dependent variable, we develop the following ercplrmodel:

CPR; = Po+ B1Ind_Dir + poFem_Dix; + BzAffiliations;; + B4ESG_Comp+ BsOwny + BsBoD_siza
+ B7Separatiop+ BsExec_Comp + BoDir_Comp, + f10CSR_com + B11Size +B,Employees +
B13ROA;; + B1sSlack; + BisLeverage + Bi1sCap_intensity + B1/Capex + B1gNew_tech +
B1oMTBK i+ B2oShareholdegs+ u; 1)
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In this model, carbon performance (CP) of firm the year t is a function board independence
(Ind_Dir), board gender diversity (Fem_Dir), muldlirectorships (Affiliations), ESG-based
compensations (ESG_Comp), corporate-governancetaed firm-specific control variables and

the error term u. The variables in the regressiodehare defined as follows:

***|nsert Table 2 about here***

3.2.1. Dependent variables

Trumpp et al., (2015) conceptualise two dimensminsorporate environmental performance
such as environmental management performance (BNPEnvironmental operational
performance (EOP). For them, EMP focuses on si@tegel of environmental performance

that captures environmental policies, objectivesc@sses, monitoring and organisational
structure, whereas EOP captures actual and qudtéfoutcome of EMP. Similarly, Busch and
Hoffmann (2011) use two distinct measures of cafenformance: carbon management
strategies (e.g., strategies, policies, and presgss process-based measurement and GHG
emissions as outcome-based measurement. They dafinen management strategies as internal
efforts and response options on ecological issagesepposed to actual emission. Delmas et al.,
(2013, p. 263) argue that process-oriented aspéetsvironmental performance put in place to
do ‘good’ and to reduce future environmental impaathereas outcome-oriented performance is

actual negative releases or emissions that aré foathe environment.

A related literature suggests that pollution préwenstrategies are more valuable than end-of-
pipe solutions, and therefore, agency theory-dravguments are more inclined to reward
managers for pollution prevention than end-of-pgsults (see, Berrone and Gomez-Mejia,
2009). Similarly, Delmas et al., (2013) observéd tharkets are more likely to respond to
available information about process-oriented emritental performance, since this can easily be
communicated to the investors and rating agengiesordingly, Delmas et al., (2013) find that
process-oriented environmental performance, rdali@ar outcome-oriented performance, is

positively associated with the financial performaint US firms. However, Busch and
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Hoffmann (2011) find actual carbon performance hg\wa positive effect on financial

performance.

Considering these contradictory findings, we exawimether and how corporate governance
mechanisms influence these two alternative carleofopnance (CP) indicators. We measure
process-oriented carbon performance through a nadshiction initiatives (CRI) index. CRI
index represents a number of firm-specific actgtio deal with climate change and GHG
emissions, with higher CRI indicating greater cliezgelated activism of a firm. CRI captures
firm-level policies, processes and disclosurelation to renewable energy, energy efficiency
and emission trading initiatives, evaluation ofr@die change risks and opportunities, and
initiatives to reduce, reuse, recycle, substitutplmse out C&and equivalents, fluorinated
gases, ozone-depleting substances, and toxic chbsnaicd substances. Table 3 describes all
variables including the details of emission-relagetvities that are used to construct CRI index.
We also follow, among others, Luo et al., (2013)smg the natural logarithm of total GHG
emissions (in tons) to measure outcome-orientdobcgperformance, with higher GHG

emissions indicating poor carbon performance.

***|nsert Table 3 about here***

3.2.2. Independent variables

We use board independence, board gender diversityraultiple directorships as three board-
related test variables in the regression modelu®éea number of related studies (for example,
Liao et al., 2015; Mallin and Michelon, 2011; ddlirs et al., 2011) to measure these board
characteristicgzirstly, we use the percentage of independent board memileich is a widely
used measure of board independence. In accordatitéhe monitoring and resource-
provisioning roles of the board, board independesgeedicted to have a positive association
with carbon performanceSecondlywe use the percentage of female directors obdhed
(fem_dir) to measure board gender diversity. Inststent with the resource-provisioning role of
the board, board gender diversity is expected tpdsdtively associated with carbon

performance measureghirdly, we use the natural logarithm of average corpatiigations of
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board members (affiliations) as a measure of meltirectorships, which is predicted to have

an inverse association with carbon performance.

In measuring the effect of sustainable compensatieruse a dummy variable indicating a
firm’s adoption of environmental-social-governalE&G) based compensation policy. Cordeiro
and Sarkis (2008) use a dummy variable to meaétine CEO compensation is linked to
environmental performance, although they do natatliy measure the impact of sustainable
compensation policy. In consistent with the agethepry-based arguments, this sustainability
oriented compensation proxy is expected to havesdipe association with carbon performance

measures.

3.2.3. Control variables

In order to control for firm-specific determinamtcarbon performance, we follow among
others, de Villiers et al., (2011) in using a numbfkcorporate governance indicators as control
variables. We include ownership concentration (OWd\We of the board (BoD_size), CEO-
Chair separation (separation), senior executivesipensation (Exec_Comp), compensation for
non-executive directors (Dir_Comp), and the presericCSR committee of the board
(CSR_com) as control variables. Agency theory ssigghat controlling shareholders, with
higher cash-flow ownership, have the power andrntice to monitor executive management,
which eventually reduces agency costs and imprbiragperformance (La Porta, Lopez-de-
Silanes, Shleifer, and Vishny, 2002). Controllilgueholders are likely to promote sustainable
environmental policies and practices that can mgenenvironmental risks and enhance long-
term shareholder value. Moreover, as shareholdersamcerned about the climate-related risks
and responses of a firm, together with subsequesncial consequences (see Matsumura et al.,
2014), they are more likely to monitor carbon atitres of a firm. Therefore, ownership

concentration is expected to have a positive etfaatarbon performance of a firm.

Available literature (such as Prado-Lorenzo andcaa®anchez, 2010) observes that larger
boards tend to be inefficient due to free-ridefypeans and greater conflicts in the decision

making process, implying a poor response to clirpatéection matters. However, resource

22



dependence theory suggests that larger boardspwitd experienced and knowledgeable
directors, can enhance environmental performangadyiding expert advice on environmental
uncertainties and outcomes, and facilitating actessitical financial and technological
resources (see de Villiers et al., 2011). Therefooard size is expected to have a positive
association with carbon performance. The CEO-Ghaality causes agency problem, reduces
the effectiveness of monitoring role of the boanl reduces the likelihood of approving long-
term capital investment in environmental projeleading to a decline in environmental
performance (de Villiers et al., 2011). From thesgpective, CEO-Chair separation is likely to

have a positive effect on carbon performance aia f

We also follow Berrone and Gomez-Mejia (2009)(2015), and Campbell et al., (2007) in
using senior executives’ compensation (Exec_Comg)ren-executive directors’ compensation
(Dir_Comp) as additional governance-related contaolables. The effect of executive
compensation on environmental performance appeassiclusive. Whilst Berrone and Gomez-
Mejia (2009) argue that powerful executives shdxddewarded to design and implement
environmental programmes, the short-term econowetsgand self-serving phenomena of the
executives might constrain climate-related perforogeof a firm. As Liao et al., (2015) argue,
powerful executives might be reluctant to pursughgurojects, considering that this investment

will pay off only in the long run.

The presence of social and environmental commitiédse board is likely to play a monitoring
role, especially in relation to a firm’s engagemiargocial and environmental practices. Peters
and Romi (2014) argue that environmental commitsgesnore likely to respond to stakeholder
pressures and take a more proactive interest pocate environmental risks and carbon
disclosures. Accordingly, Peters and Romi (2014)) lzaaim and Li (2008) find the presence of
environmental committee having a positive effectarbon disclosures and environmental
performance. Therefore, we expect a positive aasoni between CSR committee and carbon
performance of a firm.

***Insert Figures 1 & 2 about here***
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We also follow de Villiers et al., (2011) and Lubat, (2012) in using several firm-specific
characteristics as control variables. These inclfide size (the natural logarithm of total
assets), employees (the natural logarithm of tmelar of employees), profitability (return on
assets), slack (the ratio of cash and equivaleritstél assets), leverage (the ratio of total debt
total assets), capital intensity (the ratio of @y, plant and equipment or PPE to total assets),
capital expenditure (the ratio of capital expenditio sales), new technology (the ratio of net
PPE to gross PPE), market-to-book (the ratio oketan book value of equity), and
shareholders (the natural log of the number ofedi@ders of the firm).

The effect of firm size on carbon performance semenclusive. Large firms are likely to
experience increased social pressure to remairciprean environmental matters, and manage
environmental initiatives more effectively (seed.iet al., 2015; de Villiers et al., 2011).
Accordingly, de Villiers et al., (2011) find posié association between firm size and
environmental performance. However, large firmsdn@emaintain their economic scale in terms
of products, sales and employees, and thus caaategiGHG emissions unless these firms
adopted advanced technology and achieved energieaffy, which requires huge capital
investment Likewise, firms with a higher number of employees likely to cause greater GHG
emissions. According to RBV, profitable firms welkdequate economic resources are likely to be
more proactive towards social and environmentateors (see Qiu et al., 2014). Similarly,

firms with adequate financial slack are more likiydivert resources towards carbon initiatives
(see de Villiers et al., 2011).

***|nsert Table 4 about here***

Firms with higher debt finance have greater obidagato pay interest, which in turn reduces free
cash flows and financial resources, leading todimzin climate related activism. In addition,
debt holders are likely to influence managers ke & short-term view of a firm’s operations and
investment, thereby reducing a firm’s commitmentltmate protection activities. Firms with
higher capital intensity, higher capital expenditand new technologies are expected to employ
clean and energy efficient technologies, leadingntamprovement in energy efficiency and

’We are thankful to one of the reviewers for sugggshis.
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carbon performance (see, de Villiers et al., 2Q1; et al., 2012). Firms with higher market-to-
book ratio are assumed to have greater investnpgrartunity, and hence, are likely to exhibit
better environmental performance to gain competidgdvantage in the long-term (de Villiers et
al., 2011), Finally, firms with a higher numbersbfareholders are likely to be under intense
scrutiny, which in turn forces them to maintain noyed environmental standards (de Villiers et
al., 2011).

***|Insert Table 5 about here***

4. Empirical results

4.1. Descriptive statistics and univariate analysis

Figures 1 and 2 show year-wise distribution of mealnes of carbon reduction initiatives (CRI)
and GHG emissions, respectively. Figure 1 showis@easing trend in carbon initiatives from
2007 onwards. Figure 2 shows a declining trendaib@n emissions from 2002 to 2007,
followed by a stable pattern from 2009 to 2013, ariidrther reduction in 2014. Table 4 shows
descriptive statistics of all variables used inriagression model. It is evident that the mean
value of CRI is 2.04, although the level of carlaativism is higher (not shown) in certain
sectors such as utility, food and beverage, heaighaenining, and construction materials. The
mean value of GHG emission is 12.31, even thougldégree of emissions is higher (not
shown) in the mining sector, followed by utilitpydd and beverage, oil and gas, and industrial
sectors. Table 4 further shows that the averagadi®ze of the sample firms is around 10, with
the proportions of independent and female diredteisg around 54% and 10%, respectively. In
addition, around 35% of the sample firms adopt E&G&ed compensation policy. Table 5 shows
bivariate correlations among carbon performancearate governance and other firm-specific
variables. It is evident that both carbon perforogaimdicators are positively correlated with
board independence, multiple directorships anceterecutive compensation measures, as
expected. In addition, board gender diversity isitpeely correlated with CRI. However, it is
imperative to analyse multivariate regression tesblefore drawing statistical inference in this

regard.
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4.2. Multivariate results and discussion

Table 6 shows firm fixed effect regression resaftsvo carbon performance indicators: carbon
reduction initiatives (CRI) and GHG emissions. Goiul shows specification results of CRI
against the test variables and other governanaafgpeontrol variables. It is shown that board
independence, board gender diversity and ESG-lmsagdensation policy have statistically
significant positive associations with CRI, wherbaard affiliations or multiple directorships
are inversely related with CRI. Among the contratigbles, CSR committee, ownership
concentration, total compensation for senior exeestshow statistically significant positive
associations with CRI. Column 2 shows similar gption results with additional firm-
specific control variables. It is evident that thelanatory powers of corporate governance
variables remain unchanged. In addition, firm sieeerage and capital expenditure show
positive associations with CRI, whereas the profoesiew technology and capital intensity
show inverse relationships with CRI. Columns 3 drsthow similar specification results with
GHG emissions as the dependent variable. Surplysialy corporate governance variables show
statistically insignificant results. Among the camtvariables, firm size and capital intensity
show positive associations, whereas capital expemedshows an inverse association with GHG
emissions. Table 6 further shows that the variamitation factor (VIF) values are within the
acceptable limit, suggesting that the estimaticulte do not suffer from the multicollinearity
bias.

***|nsert Table 6 about here***

Overall, our estimation results show mixed evidenepending on the type of carbon
performance measure we use. Whilst our resultsastly in agreement with the hypothesised
relationship between corporate governance variabidgrocess-oriented measure of carbon
performance, our test variables are largely indicgmt in the specification results of actual

carbon performance.
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Our results confirm Hypotheses 1 and 2 in that daziependence and board gender diversity
are positively associated with carbon reductiotiaghves (CRI) of a firm. The evidence on board
independence supports the theoretical argumentsomitoring and resource-provisioning roles
of the board. Several empirical studies also shoardindependence having a positive
relationship with environmental performance (ddi¥fis et al., 2011), corporate social
performance (Mallin and Michelon, 2011), and card@tlosures (Liao et al., 2015). Our
evidence on board gender diversity corroboratels avigrowing body of related literature (e.qg.,
Glass et al., 2015; Bear et al., 2010; Mallin andhdlon, 2011) that shows gender diversity
having a greater influence on board decisions tpaenvironmentally responsible activities.
Liao et al., (2015) also find female directors Imgva positive association with carbon
disclosures of UK firms. This is also consistentmthe resource-based view (RBV) in that
female board members can bring human and relatcapadal as well as innovative mind-set and
long-term outlook in the decision making proceg® (§lass et. al., 2015), which in turn helps
firms to undertake innovative environmental inittas and to enhance environmental
performance. Our evidence on multiple directorshipsears inconclusive as we find an inverse
association between multiple directorships and ®Ri this relationship is turned out to be
positive in our robustness teseg latey that is carried out using two-stage least square

regressions.

Our estimation results show ESG-based compenspatilicy having a positive association with
CRI, and thus confirm Hypothesis 4. Overall, oudence suggests that sustainable
compensation policy tends to motivate executiveagament to design and implement carbon
reduction initiatives, which in turn can mitigatéate-related risks and improve long-term
financial prospects of a firm. Berrone and Gomezi&2009) also find a positive association
between environmental performance and total CEQapayng the US firms. This evidence is
consistent with the broad-based assumption ofgleeey theory in that incentive-based
mechanisms align interests of the powerful exeestand shareholders towards sustainable
corporate environmental strategies and actionsgwini turn improve firms’ financial

performance and shareholder value in the long term.
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Surprisingly, board characteristics and executiw@@ensation variables are found to have
statistically insignificant relationships with GH€nissions, indicating that corporate governance
mechanisms do not influence actual carbon perfocman a firm. Even though there is a
growing industry trend in using sustainability oried incentive policy to encourage corporate
executives to get engaged in sustainable corpatii@ns, this policy does not seem to have the
desired outcome in the form of reduced GHG emissibmother words, firms might adopt ESG-
based compensation policy to neutralise growinigcems of excessive executive
compensation, without forcing the powerful execesivo achieve actual emission reduction
targets. As Cordeiro and Sarkis (2008) suggespacate boards link environmental
performance with top executives’ compensation fagra of symbolic rather than substantive
management to maintain their standing with stal@drs! concerns about environmental

performance.

One likely reason for this evidence is the desigsustainable compensation policy, in which
powerful executive management appears to influénos to adopt ESG-based policy with a
short-term focus, rather than mandating verifiabid long-term targets in environmental matters
such as GHG emissions. As the principles for resipminvestment (PRI, 2014) observes, 83
percent of the sample firms in the utilities antr&stives industry in the developed economies
adopt ESG-based compensation schemes, even tholyghGopercent firms use long-term
performance targets in their sustainable pay pdidin other words, ESG-based compensation
policy without explicit climate related targets disrto motivate self-serving managers to show
activisms in carbon reduction initiatives to ganvieonmental legitimacy, without engaging in

long-term financial commitments in GHG emissionueitbn projects.

Overall, our evidence seems to be consistent Wwelagency theory-driven arguments (see
Delmas et al., 2013; Berrone and Gomez-Mejia, 200)at firms concentrate more on process-
oriented environmental performance, since thisezmily be communicated to the investors,
rating agencies and other stakeholders. Delmads, €2@13) observe that firms might exhibit
superior process-oriented environmental performamemhance financial performance, but still
emit substantial amount of pollution. Corroboratihgse arguments, our evidence suggests that

good carbon management performance (or processtedieutcome) does not necessarily
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indicate a superior actual carbon performance hamde, the board and executive management
can demonstrate the former to improve financialquerance, without improving actual outcome
in the form of reduced GHG emissions. In other vgpmbrporate governance mechanisms tend
to have positive influence on ‘good’ aspects oboarperformance so as to reduce a firm’s
climate-related risks and improve financial perfaroe, instead of reducing the ‘negative’
dimension of actual GHG emission that is causimgréal environmental risk through climate
change.

Among the control variables, both ownership con@ian and senior executives’ compensation
show positive associations with CRI, a finding tisatonsistent with the prediction of agency
theory. In addition, a positive relationship betw&SR committee and CRI supports monitoring
role of the board committees. The positive effédtrm size on both carbon measures suggests
that large firms tend to cause greater GHG emissiamd therefore, exhibit good process-
oriented performance to accommodate stakeholdsspres. Whilst capital expenditure shows
positive association with both process-orientedastdal carbon performance, as expected,

capital intensity shows opposite results.

4.3. Robustness tests

We perform a number of robustness telSist, we follow Luo et al., (2012) to examine if the
estimation results are sensitive to the winzorsatiperation. We re-estimated Eq.(1) after
winzorisation at 1% and 99% levels, and find nasigant qualitative difference between the
estimation results (not reported) and the repditetings. Secongdwe estimate Eq.(1) by
replacing CRI with Environmental Protection Initas (EPI), which is a broad-based
environmental performance measure covering firma8vsms in areas such as biodiversity,
water efficiency, environmentally friendly buildisgnd land usage, and environmental supply
chain management. The estimation results (not tegpare similar to the reported results.
Third, we replace fem_dir with an alternative measureoaird gender diversity (a dummy
variable indicating the presence of female memoberthe board), and find similar evidence as
reported for gender diversitifourth, we estimate Eq.(1) by replacing GHG emissiong wito

alternative measures of carbon intensity sucheasatio of total GHG emissions to total assets
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and the ratio of total GHG emissions to net sadeg,(Kim et al., 2015). The results (not shown)

are similar to the reported evidence presente&Gfd6s emissions.

Finally, we follow, among others, de Villiers et al., (201n addressing the concerns of
endogeneous relationships between carbon perfoerantt corporate governance mechanisms.
Accordingly, we use two-stage least square regyassncorporating instrumental variables
(IV). The IV regressions are performed first byrnesging each endogeneous variable (e.g., our
test variables) on CRI and other known determinahb®ard and executive compensation in
order to obtain suitable instruments. These detents include, firm size, sales growth,
profitability, operating performance, leverage cklecapital intensity, capital expenditures,
market-to-book value of equity, free cash flowaimgible assets, liquidity, and numbers of
shareholders and employees. In the second stagmdtiified version of Eq.(1) has the right
hand side endogenous variable replaced by the fitikie from the first-stage regression. The
second-stage regression results (not reportedeanibdified version of Eq.(1) indicate no
gualitative difference with the reported resultsoard independence, board gender diversity,
senior executives’ compensation and ESG-based awsapen. However, the coefficient of

multiple directorships is turned out to be positarel significant in our robustness tests.

5. Conclusions

This study examined the effects of board indepeceldmoard gender diversity and sustainable
executive compensation on two aspects of carbdonpesince of a firm: carbon reduction
initiatives (CRI) and intensity of GHG emissionswis based on both univariate and
multivariate analyses using firm-level data fron®2ton-financial firms in the UK covering a
period of 13 years (2002-2014). We find board ire@lgnce having a positive association with
CRI, and thus support the arguments of monitorimgjr@source-provisioning roles of the board.
Our evidence further suggests a positive relatipnsatween board gender diversity and CRI, a
finding that is consistent with the resource-prmngng role of the board. We also find ESG-
based compensation policy having a positive assogiaith CRI. This is broadly in line with

the agency theory driven arguments that incentaget mechanisms can persuade executive
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management to undertake climate protection initi which in turn enhance process-oriented
carbon performance. Surprisingly, we find boardrabieristics and executive compensation
variables having no relationships with GHG emissjondicating that corporate governance
mechanisms do not influence actual carbon perfoceana firm. This evidence suggests that
corporate boards and executive management termtttig bn a firm’s process-oriented carbon
performance to improve financial performance, withisnproving actual carbon performance in

the form of reduced GHG emissions.

One potential policy implication of our evidencegimi be to consider industry- and firm-level
emission reduction targets, and to encourage carptoards and management to achieve those
targets. The success of the DEFRA guidance (seginbana and Chithambo, 2015) in

improving GHG disclosures in the UK might be a dtapvard towards issuance of mandatory
guidelines on CRI and GHG emissions for firms. @udence also validates recent initiatives of
the UK government to increase female board reptasen in the FTSE companies by 2020.

The policymakers should also consider issuing mamgguidelines for firms to design
sustainable compensation policy with verifiable &orty-term targets in environmental matters
such as GHG emissions. This is likely to align exees’ incentives with long-term carbon
commitments of a firm, leading to an improvemenaatual carbon performance and

environmental sustainability.

This study has some limitations as well as futesearch implicationgirst, one of the caveats

of this study is that it does not consider ESG-Oasempensation with explicit long-term
environmental targets, as well as long-term staadeld compensations. Future research can
address their effects on carbon performance aha $econdwe did not address the

relationship between process-oriented and actubbogperformance, together with their
linkages with financial performance of a firm. Tlisn be addressed in future researttid, a
potential area for further research is to exantireeimpact of the climate related legislation (such
as the CCA) and related market-based mechanisrh gsufirms’ participation in emission
trading scheme) on actual carbon performance iofra Fourth, future research can extend this
empirical framework to conduct a cross-country cangon between market-based economies

such as the US and UK, and other major economiEsiiape and Australasia.
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Tablel

Sample selection process

Observations

Initial sample 4626
Less:

Obs. with missing firm-level ESG data on ASSET4atdase (1287)
Obs. with missing yearly data (1024)
Final sample 2315
Table?2

Industry-wise distribution of the sample

Industry No of firms No of Observations Percent Cum.
Automobile, Aerospace and Defence 9 91 3.93 3.93
Construction materials 18 190 8.21 12.14
Food and beverages 13 107 4.62 16.76
Gas, Water and Utilities 12 115 4.97 21.73
Healthcare 13 112 4.84 26.57
IT and Electronics 21 173 7.47 34.04
Industrials 18 156 6.74 40.78
Mining 23 158 6.83 47.6
Oil and Gas 25 192 8.29 55.9
Retail 27 242 10.45 66.35
Services 77 779 33.65 100

Total 256 2,315 100
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Table3

Variable definitions

Variables Symbols Descriptions
This variable is calculated by adding 1 if the aesig yes to the questions
1-8 and 0 otherwise: (1) Does the company engagemissions trading
initiative? (2) Does the company show an initiatitee reduce, reuse,
recycle, substitute, phased out or compensate Gfd&/aents in the
production process? (3) Does the company evalhatedammercial risks
and/or opportunities in relation to climate chan@&?Does the company
Carbon reduction CRI report on initiatives to recycle, reduce, reuselmse out fluorinated gases
initiatives such as HFCs (hydrofluorocarbons), PFCs (perfllemmans) or SF6
(sulfur hexafluoride)? (5) Does the company repont initiatives to
reduce, substitute, or phase out ozone-depletifgC{Cl equivalents,
chlorofluorocarbon) substances? (6) Does the coynpaake use of
renewable energy? (7) Does the company have pmexdssplace to
improve its energy efficiency? (8) Does the compeeport on initiatives
to reduce, reuse, substitute or phase out toximaads or substances?
GHG emissions GH.G . Natural log of total GHG emissions in tons
emissions
Board independence Ind_Dir Percentage of indepertdiesttors on board
Female directors Fem_Dir Percentage of femaletdire on board
Board diversity Diversity A dummy vgrlable that equals 1 if ther_e are fenoalforeign
representation on board and 0 otherwise
Multlple . Affiliation Natural log of the average corporatfiilations of board members
directorships
ESG-based A dummy variable that equals 1 if the firm has &R@®mmittee, and 0
. ESG_Comp '
compensation otherwise
Board size BoD_size Natural log of the number adrdanembers
CEO-Chair . A dummy variable that equals 1 if the CEO and chedrtwo different
. Separation AR .
separation individuals and 0 otherwise
Executive Exec Com Natural log of total compensation paid to all semrecutives (in USD) as
compensation - P reported by the firm)
N.on-exe(’:utlve . Natural log of total compensation paid to non-exeeudirectors (in USD)
directors Dir_Comp ;
. as reported by the firm
compensation
. A dummy variable that equals 1 if firm has envir@mntal-social-
CSR committeg CSR_com governance (ESG) related compensation policy, avith€wise
Ownership OWN Percentage of shares held by atléns and majority (5%) owners
Firm size Size Natural log of market capitalisatadrihe firm
Profitability ROA Return on Assets
Leverage Leverage The ratio of total debt to tatalets

Shareholders

Shareholders

Natural log of the numishareholders of the firm
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Employees Employees Natural log of the number gilegyee of the firm

Slack Slack The ratio of cash and equivalentstial tssets

New technology New_tech The ratio of net propeptsint and equipment (PPE) to gross PPE.
Capital intensity Cap_intensity  The ratio of prageplant and equipment to total assets

Capital expenditure  Capex The ratio of capital exiiteire to sales

Market-to-book MTBT The ratio of market to book walof equity
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Table4

Descriptive statistics

Variables Mean Std. Dev. Min Max
CRI 2.04 1.86 0 8.00
GHG_em 12.31 2.42 4.38 18.53
BoD_size 9.21 2.45 4 20
Affiliation 1.49 0.97 0 12.75
Ind_Dir 53.93 13.48 0 90
Fem_dir 9.66 9.86 0 62.50
Diversity 0.86 0.34 0 1
ESG_comp 0.35 0.48 0 1
Separation 0.94 0.24 0 1
Exec_Comp 15.27 1.04 6.83 19.62
Dir_Comp 13.37 0.78 5.52 22.96
CSR_com 0.59 0.49 0 1
Ownership 17.09 18.99 0 90.61
Size 14.88 1.52 10.56 19.78
ROA 8.82 11.74 -66.99 234.42
Leverage 23.44 17.98 0 133.09
Shareholders 12.85 1.26 9.26 18.04
Employees 9.03 1.67 1.79 13.38
Slack 0.11 0.10 0 0.72
New_tech 0.56 0.17 0.03 1
Cap_intensity 0.53 0.39 0 2.12
Capex 8.45 18.35 0 456
MTBV 2.84 21.79 -568.78 238.68

* n = 2315 firm-year observations
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Tableb

Correlation matrix

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 167 118 19 20 21

1 CRI 1.00

2 GHG_em 0.46 1.00

3 BoD_size 0.34 0.38 1.00

4  Affiliation 0.30 037 0.24 1.00

5 Fem_dir 0.35 -0.010.15 0.12 1.00

6 Separation -0.02-0.07 0.083 -0.02 -0.02 1.00

7 Ind_Dir 0.31 0.22 0.07 0.33 0.24 -0.04.00

8 Exec_Comp 051 041 048 0.31 025 0.02 026 1.00

9 Dir_Comp 044 051 046 035 0.27 -0.1@37 0.53 1.00

10 ESG_comp 029 0.19 0.07 0.17 0.24 -0.020 0.22 0.18 1.00

11 Ownership 0.16 -0.040.07 -0.09 -0.12 0.16 -0.17 -0.12 -0.15 -0.10 1.00

12 CSR_com 050 0.15 0.19 0.14 035 -0.0324 040 0.35 0.33 -0.071.00

13 Size 058 0.74 057 046 0.23 -0.0032 058 0.63 0.21 -0.250.34 1.00

14 ROA -0.05 -0.08 -0.03 -0.01 -0.05 0.02 -0.01 0.00 -0.04-0.09 0.07 -0.09-0.20 1.00

15 Leverage 0.09 0.16 0.06 009 0.03 -0.4103 0.00 0.10 -0.02-0.10 0.00 0.23 -0.111.00

16 Shareholders 043 050 046 041 021 -0029 046 054 0.16 -0.110.23 0.73 -0.080.15 1.00

17 Employees 041 056 040 033 0.16 -0.021 0.38 0.46 0.13 -0.230.25 0.68 -0.170.21 0.53 1.00

18 Slack -0.16-0.08 -0.12 0.00 -0.08 0.00 -0.01-0.11 -0.08 -0.01 0.24 -0.06 -0.26 0.22 -0.27 -0.11 -0.27 1.00

19 New_tech -0.010.30 0.06 -0.01-0.03 0.07 -0.07 -0.01 0.02 -0.04 0.09 -0.02 0.18 -0.03 0.21 -0.05-0.02 -0.14 1.00

20 Cap_intensity 0.14 0.47 0.02 0.06 0.05 0.01 0.04 0.01 0.08 0.09000.06 0.14 -0.090.25 0.09 0.12 -0.170.18 1.00
21 Capex 0.01 0.19 -0.050.05 0.01 0.00 -0.02-0.01 -0.02 0.03 0.10 0.02 -0.04-0.02 -0.03 0.00 -0.01-0.02 0.06 -0.03 1.00
22 MTBV -0.02 -0.03 -0.01 -0.03 -0.06 -0.01 -0.04 0.02 0.03 -0.020.06 0.02 -0.040.10 -0.04 0.04 -0.03 0.02 -0.01-0.02 0.00

* n = 2315 firm-year observations
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Table6

Firm fixed effect regression results of Carbon Ratida Initiatives (CRI) and GHG emissions

Variables

GHG emissions

(4)

Independent directors

Female directors

Multiple directorships
ESG-based compensation

CEO-Chair separation

Board size

Executives’ compensation

Directors’ compensations

CSR Committee

Ownership concentration

Firm Size

Return on Assets
Leverage
Shareholders
Employees

Slack

New technology
Capital intensity
Capital expenditure
Market-to-book

Constant

0.0181*** (0.00302)  0.0177{6*00305)  -0.000394 (0.00221)

0.0124** (0.00564)  0.0113** ((560) 0.00393 (0.00353)

-0.189%* (0.0677)  -0.214*%0.0675) 0.0614 (0.0451)

0.629%* (0.0885) 0.538070892) 0.0671 (0.0560)

-0.0748 (0.228) 0.0924 (0.241)  -0.0187 (0.164)

0.161 (0.231) -0.0115 (0.243)

0.504*** (0.0494) 0.4601.0511) 0.036 (0.0329)

0.0936 (0.0626) 0.0391 (0.0561)

0.800*** (0.0813) 0.739*** (0.0835)  -0.0281 (0.0556)

0.00497* (0.00297)  0.008@d8:00299)  -0.0037 (0.00236)
0.399%* (0.114)
-0.00576 (0.00384)
0.00742** (0.00377)
-0.120 (0.0939)
0.0276 (0.0722)
-0.538 (0.533)
-1.908*** (0.518)
-0.831** (0.374)
0.00511* (0.00289)
0.00012 (0.00028)
-8.973%+(1.097)

-10.40%+*(1.881) 11.15%0.873)

-0.00125 (0.00221)
0.000278 (0.00355)
0.050 (0.0445)
-0.000648 (0.0568)

0.0235 (0.182)
0.090 (0.177)
0.00587 (0.0338)
-0.0464 (0.0577)
-0.0162 (0.0562)
-0.00427* (0.00237)
0.454** (0.0919)
-0.0018BA)
-0.00262 (0.00308)
0.0614 (0.0763)
0.0283 (0.0486)
0.0678 (0.380)
0.134 (0.414)
0.576** (0.285
-0.0072(@*0021)
-0.00017 (0.0KH)6

4.542%%(1.611)

VIF
F-statistics
R-squared

1.090
2.67*%*
0.588

Notes: n = 2315 firm-year observations ***, ** gfidndicate statistical significance at 1, 5 andd[@vels, respectively. The

figures in parentheses are the heteroskedastidjtysted robust standard errors.



