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SYNOPSYS

In 2012 “Our Global Impact” update, General Elect(GE) publicly disclosed to have
invested approximately $2 billion in research anevedopment (R&D) for sustainability
innovation. In the same document, it reported $Bl®b in revenues ($130 billion since 2005)
from “ecoimagination”, GE’s program to develop puots and services with significant
environmental benefits. Additionally, GE informed ¢he following commitments through
ecomagination: (1) doubling R&D expenditures inacldechnologies to achieve the company’s
goal of $10 billion cumulative investments by 20{®) increasing revenues from ecomagination
products at twice the rate of total company reveinuéve years; (3) reducing greenhouse gas
(GHG) emissions and improving the energy intensftypperations by ,respectively, 25 percent
and 50 percent by 2015; and (4) reducing freshwaser by 25 percent and improving water
reuse. Hence, the report provided an update on GEslthymagination” involvement, which
includes: investing in new business models; colatieg with customers, government,
universities and industry leaders; and expandingleyee relations and health efforts. In this
regard, the report said that GE gave $219 millmodmmunity and educational organizations.

In the same year Fiat Group (now FCA Group) expdntie “Highlights” section of the
Annual Report, which typically sums up main endryaancial results of the business. In the
appendix of the section, the firm added a tableontépy key nonfinancial sustainability
outcomes (page 14 of 2012 Annual report). Specifically, thé-section discloses current year
and prior two years performance, including the dwihg information: percentage of woman

employees; total hours of training provided to ewgpks; frequency and severity rates of

* Starting from 2013, Fiat Group explicitly titlebi$ subsection “Sustainability Highlights” (see pakb
of 2013 Annual Report of Fiat Group). From 2013e ttompany has also reported the number of
employees participating in a performance evalugtiatess.



accidents; energy consumption of plants;?@issions by plants; water consumption; and total
amount of contributions to local communities.

Similarly to GE and FCA Group, in the last 15 yearsincreasing number of firms have
declared to recognize the strategic need for dgcrakponsible behavior and have formally
disclosed their growing commitments towards corfgosacial responsibility (CSR). But what do
generally companies mean when informing about CBRffough the concept of CSR is not
uncontested, in this dissertation | refer to théniteon of Carroll (1979, 500) which is mostly
widely accepted. His definition states as follottke social responsibility of a business (or CSR)
encompasses the economic, legal, ethical and tmtagy expectations that society has of
organizations at a given point in time”. Such a aorodescription is consistent with the
stakeholder theory of firms arguing that organimadi are accountable to a wide audience such as
employees, customers, local communities, governnaemt suppliers in addition to shareholders
(Freeman 1984). Aside from economic performancemay areas of CSR that are
acknowledged in research and by specialized ratgencies refer to environmental and social
factors. Indicatively, (1) environmental performantypically includes categories such as
resource reduction, emission reduction, and produatvation. (2) Social categories embrace
employment quality, health and safety, training afelelopment, diversity human rights,
community, and product responsibility.

Traditionally, corporate demands for CSR practieges twofold. From an economic
perspective, firms make socially responsible inwestts only when they maximize shareholder
value. Accordingly, companies create a business frassustainability and incorporate green and
social aspects in their strategies and operati®@sause of the potential financial benefits
associated to CSR performah¢Borter and Kramer 2011; Bénabou and Tirole 2@fter and
Linde 1995). In line with these conjectures, somwieical studies have concluded that there
exists an overall positive relationship between G8R corporate financial performance, and that
this positive link exists after controlling for aanety of contingency factors involving
measurement, mediation, and moderation (Cheng 2044#; Eccles et al. 2014; Matsumura et al.
2014; Servaes and Tamayo 2013; Henri and Journ28ald; Orlitzky et al. 2003). From a
sociopolitical perspective, firms make investmehtt benefit society to comply with regulations
and to avoid the deterioration of their reputatiauich in turn may affect both revenues and
stock price (Marcus and Fremeth 2009). Such investsnare attempts to conform to societal

boundaries and behave legitimately by respondingado-shareholder constituents’ demands,

" See Porter and Kramer (2006; 2011) for insights examples of companies that have developed deep
linkages between their business strategies and CSR.



potentially, but not necessarily, to the detrimehtthe economic interest of shareholders. If
managers decide to engage in CSR activities beadusputational considerations, then some of
those activities may be undertaken at the expefhsshareholders(Moser and Martin 2012;
Bénabou and Tirole 2010). Accordingly, in the comtef environmental sustainability, several
empirical studies provided evidence of environmlentanagement tools used by companies to
address their exposure to social, legal, and palitpressures. (Derchi and Oyon 2015; Cho,
Freedman, et al. 2012; Cho, Guidry, et al. 2012ygds and Toffel 2012; O’Sullivan and
O’Dwyer 2009; Cho and Patten 2007). These presstoegxample, stem from lobby groups
pushing for environmental friendly disposal of uediassets, or from the current emphasis on the
reduction of carbon emissions.

Independent of the origins of the demand for sociegsponsible behavior, today both
academic scholars and management leaders agreeSBnc@ncerns to constitute a corporate
priority (CIMA 2011; Berns et al. 2009; Marcus afaemeth 2009; Porter and Kramer 2006). So
“it is no longer a discussion of why, what and wiegtto focus on sustainability, but how”
(Epstein 2010, 4). An analysis of Thomson Reute®SEBT4 data over more than 4,500 global
listed companies documents the increasing CSR engayt of firms. For instance, ASSET4
analysts note the growing popularity of CSR-speaifianagerial mechanisms implemented by
firms to deal with the social and environmentalezsp of the business.

In line with prior examples, Figure A displays tlgeowing diffusion of CSR-focused
governance structures across firms between 20052&i@. From a corporate governance
perspective (Armstrong et al. 2010; Hill and Joh@82), these practices are designed to align the
decisions and actions of managers with the inteofsshareholders, as well as of other

constituencies who hold strategic resources.

By the expression “at the expense of shareholdersfer to Moser and Martin’s definition (2012,8)9
meaning that “the costs of the socially responsiokévity to the firm exceed the benefits to thenfi.

% Founded in 2002, Thomson Reuters ASSET4 is a Swaised company that provides professional
investors with Environmental, Social, and Goverrma(lESG) annual information from the largest listed
firms to enable social responsible investment aiglyn 2014, ASSET4 database covers globally over
4,500 companies including MSCI World, MSCI Eurod0XX 600, NASDAQ 100, Russell 1000, S&P

500, FTSE 100, ASX 300 and MSCI Emerging Marketscdtly, it has been estimated that investors
representing more than €2.5 ftrillion in assets wne@nagement use the ASSET4 data, including
prominent investment houses such as BlackRock,r@afdSachs, and Merrill Lynch (Cheng et al. 2014).



FIGURE A. Diffusion of CSR govemance practices ithe period 2005-2013

Organizational Concern on CSR
(a time-series overview: years 2005-2013)
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Based on Figure A, in 2013 nearly 60% of invesédatompanies hawed-hocCSR committees
or teams formally accountable for promoting anddmg CSR activities, with this proportion
dramatically increased from around 10% in 2005. i@y, the number of firms disclosing a
CSR report and choosing to purchase a CSR exteuuttl to assure the validity of the disclosed
information sharply increases of, respectivelyuamh50 and 40 basis points.

Given this evidence of strong (at least declaremhroitment towards socially responsible
actions, one would expect to observe over time solea& marginal improvement in the CSR
outcomes of the firms. However, a more detailedestigation reveals that, on average,
companies are struggling to reach significant tesul

Figure B shows the time series of mean environnhamig social scores from KLD STATS
obtained by more than 3,000 US firms in the pe#i6@5-2013.

" KLD is a product of RiskMetrics Group (formerly KLResearch and Analytics, Inc.) that specializes in
assessing ESG performance of publicly traded USpemiies and cover more than 3,100 firms. Starting in
1991, KLD uses a combination of surveys, finanstatements, articles in the popular press and atade
journals, as well as government reports, to inddpetly determine if a company is socially respolesib
along seven qualitative performance areas, inctudoborporate governance, community relations,
diversity, employee relations, environment, huméghts and product. In addition, KLD provides
information for involvement in the following excliemary controversial business categories: alcohol,



FIGURE B. CSR performance in the period 2005-2013
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(a time-series overview: years 2005-2013)

Environmental_Strenghts Social_Strenghts

w <

A o~
@ ©
S ™ 5
O O
» »n _

~

- ©

T T T T T T T T
2005 2008 2011 2013 2005 2008 2011 2013
Year Year
Environmental_Concems Social_Concerns

& o~

o~ v
@ O =
5w S
O - O
» »n _

= ©

2005 2008 2011 2013 2005 2008 2011 2013
Year Year

Source: KLD dataase

Every year, KLD independent raters assess socrabponsible behavior of US listed
companies and assign a number of positive (strehgthd negative (concerns) indicators along
seven qualitative performance areas including gatpo governance, community relations,
diversity, employee relations, environment, humayhts and product. For each performance
dimension, if the company does have a strengtloocarn in that issue, this is indicated with a 1;
and 0 otherwise. Between 2005 and 2013, the maximumber of environmental strengths is 5,
as well as environmental concerns. Grouping theabmategories, the maximum number of
strengths ranges from 28 to 29 and total conceamg from 21 to 22 depending on the year of
assessment. At a first look, the average US finpoms over time a weak but significant increase
in the total strengths of both environmental anciadalimensions. On the other hand, the mean
of concerns decreases across years at a lowetilbsignificant marginal rate in both areas of

performance. Overall, all graphs reveal weak positrends in the CSR performance of the

gambling, firearms, military contracting, nucleaswer, and tobacco. Specifically, KLD STATS data is
organized by year. Each year, KLD raters assigaraber of positive indicators (strengths) and negati
indicators (concerns) in each non-exclusionary dsi@n. If the company does not have a strength or
concern in that issue, this is indicated with a O.



investigated US firms, with companies exerting mefferts on improving their CSR strengths
than reducing the weaknesses. At a first sightseghiendings are consistent with institutional
proponents of CSR, emphasizing the role of corporaputation or “image” concerns driving
socially responsible behavior of firms (Bénabou airdle 2010; Marcus and Fremeth 2009). In
particular, some scholars argue that CSR actiondilaly to take the form of window-dressing,
“which represents a way to disseminate a misleagiimgure of social and environmental
friendliness in some dimensions but serves to akstass savory ones” (Bénabou and Tirole
2010, 11). More in detail, Figure B displays thampanies begin to show significant changes in
CSR scores between 2009 and 2010. Prior to thaadpdirm CSR involvement looks overall
stable across years. Starting form 2009, then,ocatp performance becomes scattered indicating
a likely volatile execution and suggesting the pree of a variety of CSR patterns adopted by
firms.

Similarly, Figure C reports ASSET4 data on the ofea CSR strategy by international
companies between 2005 and 2013. In this regarGEA8 analysts collect information and
document whether firms set explicit targets or otiyes to be achieved through interlocking
environmental, social, and governance (ESG) issuestheir strategy and day-to-day decision
making. Accordingly, in 2013 only 20% of firms ha&estrategy which integrates ESG elements
and establishes formal goals. Figure C also displne frequencies of two CSR-focused
governance structures (CSR Committee and CSR Rdportomparison purposes. The contrast
emphasizes the low character of the diffusion oRG8ategies across organizations.

Overall these primary findings indicate the existef a gap in execution and suggest the
presence of some obstacles preventing firms fraboghting clear, comprehensive and effective
strategies to pursue CSR objectives.

Accordingly, both researchers and professionalge magently highlighted the difficulties that
corporations face when incorporating social andirenmental aspects into business processes
and have particularly indicated the existence dfvide between good intentions and execution
(Epstein 2010; Berns et al. 2009).



FIGURE C. CSR strategies in the period 2005-2013

ESG Strategy
(a time-series overview: years 2005-2013)
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Some authors suggest that many of these challemgesssociated with conceptual and
practical problems with management control andguarhnce measurement systems integrating
social and environmental information and providqugdance and control on how to succeed in
CSR actions (Epstein 2010; Berns et al. 2009).

For an accounting perspective, “as changes occupiiporate concepts and accountability
for the environment and the society, the demandsdifterent flows of information — accounting
and otherwise — are also growing” (Hopwood 200%8)4While organizational concern about
CSR is increasing, so is interest in accountinghersocial and the environmental aspects of the
business (Gray 2010). As a result, managerial psideals have widely requested management
control and performance measurement systems to ogupprganizations in managing
environment- and social- related information andtéo CSR execution. In the domain of
environmental sustainability, for example, both tbeited Nations Division of Sustainable
Development and the International Federation of octants have promoted environmental
management accounting (EMA) systems by providingvegoment agencies, industry
management, accounting professionals and all othétfs detailed guidelines for effective
application (IFAC 2005; UNDSD 2001).



Extended to a broader CSR context, management @aicgumechanisms relate to the
collation and communication of data — financial axmhfinancial, quantitative and qualitative -
about an organization's interactions with the dgci€¢hese systems are designed to facilitate
internal management use in the form of social beekiing and information systems (Contrafatto
and Burns 2013; Gray 2010; Henri and JourneaulOR0As CSR practices assume a more
significant position in the strategic processesfiohs, management accounting assumes a
growing importance as a set of tools that suppfprination for both decision-making and
control (Zimmerman 2000). Based on this informatiiiims are able to make strategic decisions
to achieve social and environmental objectives myide persuasive evidence supporting the
benefits of such actions. This often includes: séglgng cost estimation systems with a social
and an environmental focus; integrating CSR aspatdsboth capital and operating budgeting;
adopting a balanced scorecard approach to manabeeport CSR information; developing a
variety of performance metrics to monitor the kegial and environmental opportunities and
risks facing the organization; and linking managpesformance incentives to CSR goals.

So far, major barriers to effective CSR actions endween attributed to traditional
management control systems (Burritt 2004). Foraimse, social and environmental costs are
assumed to be unimportant, and indirect expensesiaarally aggregated with general business
overheads. Performance evaluation techniques argndted by short-term financial accounting
rules, which contrast with the multidimensional alothg-term nature of CSR performance
(Carroll and Shabana 2010; Bénabou and Tirole 2D&@kop 2006). Performance measurement
and rewarding mechanisms often do not include mieasand weights that congruently assess
social and environmental impacts of individuals anganizational units (profit centers and cost
objects), thereby resulting in poor motivation dgriplanning, implementation and control.
Finally, there is an absence of accounting for retities and social cost issues. On this matter,
Berns et al. (2009) illustrate three main roadbdottk successfully implement CSR management.
Firstly, companies often do not understand what @GSBnd what it means concretely, largely
because of a lack of information for decision-mgkiSecondly, companies struggle to model the
business case for sustainability because of diffesiidentifying, measuring and controlling the
tangible and intangible social and environmentgbeats of their business. Thirdly, when
companies do act, the execution of sustainableipslis often hampered by skepticism of how to
institutionalize the eco- and social-agenda throughthe company. Lastly, Epstein (2010)
highlights the significant role of organizationalllttre, leadership and people as informal

controls to drive CSR execution. Managerial inertiasts, lack of requisite skills, organizational



and cultural factors, and the reluctance to chamgg significantly influence the decision to
adopt any application of social and eco-controlsoo

In this dissertation, | dig into the role of managent accounting systems for CSR execution.
In particular, this dissertation aims to shed soight on the design and the efficacy of
managerial control mechanisms in the context of O88&e in detail, | start adopting a broader
approach and | explore the characteristics anddleeof management accounting in the context
of environmental sustainability. Subsequently, tu® the lens of the investigation on the
importance and the functioning of managerial rewaydystems used to motivate managers and
employees and make them formally accountable atthievement of CSR targets.

In the first chapter of this dissertation, | foaus environmental sustainability and examine
the role of EMA systems for green management eiatwmtithin firms. Specifically, | review the
growing body of EMA research to inform the readeow the characteristics, the benefits and the
challenges associated with the use of EMA mechamni3inis chapter is joint work with Michael
Burkert and my supervisor Daniel Oyon. The revieghhghts the relevant aspects of EMA
investigated in prior studies. In addition, | reaaexplored facets that need to be investigated to
complement existing literature and to provide uskfiowledge for managers and policy makers
to design effective green practices. More spedifich emphasize the importance of developing
new theoretical hypotheses to gain understandinghenuse of these practices. For example,
sociopolitical argumentations and psychological siderations may explain the case of
applications of EMA practices not justified by matal profit-maximization theories. Similarly, a
multiple theoretical approach which integrates aizmtional social psychology, information
economics, and cognitive psychology might servent@stigate the extent to which EMA is
required and explore the rationality of managergr@en management decisions. On the other
hand, | suggest appropriate research designs tdrieatly investigate new aspects of EMA. To
give some example, unexplored facets of EMA incltide multiple and complex dimensions of
environmental performance, the role of informal tcoh systems, the case of eco-controls
practiced by non-accountants, and the charactexisfi EMA across SMEs, non-manufacturing
organizations and in developing countries.

Among the issues addressed in the review of tleeatire, | highlight the extant lack of
understanding about the role played by environmamt, more in general, CSR-linked incentive
systems assigned to managers and employees in dbroompensation plans. Given their
theoretical crucial function for strategy executifPrendergast 1999), in the remaining two

chapters of this dissertation | make an attemgntpirically examine the characteristics and the



functioning of compensation contracts linking masrag and employees’ pay to the CSR
performance of the firm.

The second chapter of this dissertation examinesd#éterminants influencing corporate
provision of incentives for the attainment of eowmental targets. This chapter is a joint work
with my supervisor Daniel Oyon. First, we draw ayelacy (Milgrom and Roberts 1992) and
institutional theory (Ansari et al. 2010; DiMaggamd Powell 1983) and propose two sets of
hypotheses that, alone or combined, clarify a frichoice to insert environmental performance
measures in compensation contracts of managerseaupioyees. Second, we use theoretical
predictions from the literature on the diffusion mfanagement practices (Ansari et al. 2010;
Rogers 1995; DiMaggio and Powell 1983) to explafirra’s decision about the timing of green
incentive adoption. Empirically, we conduct our lgeas over of cross-industry sample of 829
global listed firms that, in the years 2007-2018sponded to the Carbon Disclosure Project
investor survey.

In line with agency theory (Milgrom and Roberts 299we find that the probability of
adopting green incentives increases at the presainaebusiness policy for green management
and higher corporate investment in monitoring emvinental performance Consistent with
“legitimacy” arguments (Ansari et al. 2010; Reiddaioffel 2009; Cho and Patten 2007,
DiMaggio and Powell 1983), social influences, i ttorm of both country and industry peer
pressures, significantly impact corporate provissbgreen incentives. Additionally, compared to
US based companies, international firms are mdweiito respond to higher environmental
concern through the use of green incentives. Theltseare only in part consistent with rational
and social accounts explaining the diffusion of agerial practices across organizations
(DiMaggio and Powell 1983). Specifically, we findhat an earlier establishment of an
environmental policy is associated with earliempooate use of green incentives, while industry-
peer pressure impacts later adoption. However,tcppeers influence earlier provision. Finally,
contrary to the expectations, companies investimgenin monitoring the green aspects of the
business are likely to be later adopters, suggedtie need to cumulate knowledge about the
informativeness of environmental performance measbefore inserting them in compensations
contracts.

The third chapter, on the other hand, examinesp#r®rmance consequences associated
with the use of CSR-linked compensation for seri@cutive contracts across firms. Compared
to the prior section, this chapter extends thetlengthe analysis to the broader CSR concept and

focuses on senior managers, who lead the decisakifg process and exert significant influence



on overall company performance. The aim of thiglgtis to shed light on the effectiveness in
contracting associated with the use of CSR-linkeelcative compensation. For this purpose, |
develop two research questions based on agencyytl@ew corporate governance literature
(Armstrong et al. 2012; Milgrom and Roberts 19%)st, | test whether the firm’s choice to tie

top executives’ pay to CSR targets exerts a pesiéffect on the firm’s CSR performance.

Second, | explore the CSR outcomes associatedtétiuse of CSR-linked incentives for senior
executives in combination with specific CSR-focusgavernance structures. Empirically, |

analyze a cross-industry sample of 5,720 firm-ydeservations from 783 US listed companies in
the period 2002-2013.

Consistent with agency theory predictions, | findatt the provision of CSR-linked
compensation contracts for senior executives saamfly promotes the firm’s CSR performance.
Specifically, corporate choice to tie senior mamggpay to CSR targets produces positive
effects already in the year subsequent to the datadoption, and increases CSR results
monotonically as firms accumulate experience inngisthis mechanism over the years.
Furthermore, the use of CSR-focused advisory anditoring systems is shown to increase the
positive effects of a firm’s experience in tyingptmanagers’ compensation to CSR targets. In
accordance with agency theory and corporate gomemeesearch, it was found that companies
with higher experience in using CSR-linked exeaitoompensation are associated with even
higher CSR outcomes when they haveadrhocCSR committee established within the board of
directors, or when they have publicly disclosedrtlastainability performance and actions in a
CSR report. In contrast, CSR external audits doimprove CSR performance, suggesting that
they are likely to play a merely symbolic role.

In the remainder of this synopsis, | present trarabts of the three different chapters.



Chapter 1: Environmental Management Accounting Systms: A Review of the Evidence
and Propositions for Future Research (Giovanni Batsta Derchi, Michael Burkert and

Daniel Oyon)

ABSTRACT: Organizations’ increasing concern for the environmshows the interest in
appropriate mechanisms that account for relevaswdl of environment-related information.
Today managers and researchers are promoting emamtal management accounting (EMA)
systems as a means to incorporate the full speatfuetological data into day-to-day business
decisions and foster green management executiome¥t, implementation remains a challenge
and many of the difficulties are associated withaaptual and practical problems in integrating
“green” information and providing guidance on effee implementation. In this context
academics might investigate on further explanationshow to achieve excellence in both
environmental and financial performance. Hences tmper substantiates the need for more
theoretical and empirical studies on EMA practie@sl proposes avenues for future research.
Specifically, we review the growing body of EMA essch to inform the reader about the
relevant aspects of EMA examined to date and t@alewunexplored areas that need to be
investigated to complement existing knowledge. #rtipular, researchers might explore the
concept of environmental performance and the agitioc of different forms of EMA within
organizations. Moreover academics have the oppitytto further examine the role of EMA
mechanisms in companies that do not pursue enviatah results for economic benefits.
Finally, the paper emphasizes the opportunitiest thew theoretical developments and

appropriate research designs offer in the investigaf the remaining gaps in the literature.



Chapter 2: Corporate Provision of Incentives for the Attainment of Environmental Targets
(Giovanni Battista Derchi and Daniel Oyon)

ABSTRACT: This paper examines the determinants influencingparate choice to provide

managers and employees with incentives for thénatent of environmental targets. We analyze
a cross-industry panel of 829 global listed firmeni the 2007-2013 Carbon Disclosure Project
investor survey. According to agency theory andaddegitimacy, we find that the probability of

adopting green incentives increases at the presaeinaebusiness policy for green management,
with higher investment in monitoring environmenpakformance and with higher peer pressures.
Also, non US firms are more likely to respond twiesnmental concern by means of assigning
green rewards to their employees. Consistent vétiomal and social accounts explaining the
diffusion of managerial practices in the field, earlier establishment of an environmental policy
is associated with earlier corporate use of graearitives, while industry-peer pressure impacts
later adoption. However, country peers influenceieraprovision. Finally, companies investing

more in monitoring the green aspects of the busiaes likely to be later adopters, suggesting the
need to cumulate knowledge about the informativerdé®nvironmental performance measures

before inserting them in compensations contracts.



Chapter 3: Does CSR-linked Executive Compensation rBmote CSR performance?

(Giovanni Battista Derchi)

ABSTRACT: The research described in this paper examines teffeess of contracting
associated with the use of CSR-linked executivepmmeation across firms. Empirical analysis of
a cross-industry sample of 5,720 firm-year obsématfrom 783 US listed companies for the
period 2002-2013 revealed that, in accordance agincy theory predictions, the provision of
CSR-linked incentives for senior executives proradilens’ CSR performance. Corporate choice
to tie senior managers’ pay to CSR targets prodymestive effects already in the year
subsequent to the date of adoption, and increaS&sr€sults monotonically as firms accumulate
experience in using this mechanism over the yeResults are robust after controlling for
potential endogeneity by means of a 2SLS estimgpi@mtedure with instrumental variables.
Furthermore, the use of CSR-focused advisory anditoring systems is shown to increase the
positive effects of a firm’s experience in tyingptmanagers’ compensation to CSR targets. In
accordance with agency theory and corporate gomeengesearch, it was found that a company’s
experience in using CSR-linked executive compeosas likely to promote even higher CSR
outcomes when a CSR committee is established witi@rboard of directors or a CSR report is
publicly disclosed. In contrast, CSR external audid not improve CSR performance, suggesting

that they are likely to play a merely symbolic role
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appropriate mechanisms that account for relevaswdl of environment-related information.
Today managers and researchers are promoting amemal management accounting (EMA)
systems as a means to incorporate the full speabfuecological data into day-to-day business
decisions and foster green management executionevr, implementation remains a challenge
and many of the difficulties are associated withaaptual and practical problems in integrating
“green” information and providing guidance on effee implementation. In this context
academics might investigate on further explanationshow to achieve excellence in both
environmental and financial performance. Hences tmper substantiates the need for more
theoretical and empirical studies on EMA practie@sl proposes avenues for future research.
Specifically, we review the growing body of EMA essch to inform the reader about the
relevant aspects of EMA examined to date and t®alewnexplored areas that need to be
investigated to complement existing knowledge. #tipular, researchers might explore the
concept of environmental performance and the amjptio of different forms of EMA within
organizations. Moreover academics have the oppitytto further examine the role of EMA
mechanisms in companies that do not pursue enviatah results for economic benefits.
Finally, the paper emphasizes the opportunitiest thew theoretical developments and

appropriate research designs offer in the investigaf the remaining gaps in the literature.
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1. INTRODUCTION

The organizational focus on environmental sustdiitalihas changed considerably in the
past thirty years — from a side topic in the edi®80s to a dominant theme today. Beyond the
moral reasons for green development, demands farommental management also originate
from a variety of sources. From a managerial petsge we can identify a combination of
external social and internal business-related fac®urritt and Schaltegger 2010).

On the one hand, calls for green management ars@ fsocial forces outside the
organization. Corporations must show material comint to environmental sustainability in
order to comply with green regulations and avoid tieterioration of their reputation, which
could potentially result in loss of sales (Marcuasl &remeth 2009). On the other hand managers
are committed to environmental sustainability oa Hasis of an internally developed business
strategy. Decisions aimed at solving environmemt@blems are business-related in nature
because they are made to strengthen the compagitisiion of the company in the marketplace
(Burritt and Schaltegger 2010; Carroll and Shal201D).

As a result, management leaders and academic cbsesalike have generally accepted that
corporate environmental aspects must be integraténl business strategy and thus into
operational and capital-investment decisions toemeifectively manage leading corporations
(CIMA 2011; Berns et al. 2009; Epstein 2008). Saisino longer a discussion of why, what or
whether to focus on sustainability, but how” (Epst2010, 4). Nevertheless effective execution
remains volatile (Epstein 2010), creating challenfgg both managers and academics. Several
studies indicate that organizations have difficuttiegrating green management into day-to-day
decision-making and ascribe this implementation tagefects and breakdowns in planning and
execution (CIMA 2011; Berns et al. 2009; Epsteill@0Mankins and Steele 2005). Some
authors suggest that many of these difficulties aseociated with conceptual and practical
problems of management control and performance uneaent systems which seem to be
unable to incorporate environment-related infororatand provide guidance on how to succeed
in environmental sustainability (Epstein 2010; Btr2004). So far major barriers to effective
corporate action have been attributed to conveatiomnagement accounting (Epstein 2010;
Berns et al. 2009; Burritt 2004). Firstly, envirommtal costs are generally lumped in with
business overheads and green externalities araceounted for. As a result, companies fail to
understand what green management means, largedydeof a lack of information for decision-
making. Secondly, “performance appraisal technigaiestoo narrow and short term in their

focus” (Burritt 2004, 18), whereas environmentaff@enance is multidimensional and long term



in nature. As such, companies find it difficult toodel the business case for environmental
sustainability because of difficulties in identifig, measuring and controlling green impacts.
Thirdly, rewarding systems do not include the emwmental impacts of individuals and

organizational units. Poorly motivated organizasicare unlikely to deliver targeted outcome.
Finally, firms encounter many organizational oblgdn adapting existing control systems to
environmental concerns. When companies act, thdemmgntation of sustainable practices is
constrained or even blocked by skepticism origimafrom managerial inertia, lack of requisite

skills, organizational and cultural factors, ane thluctance to change.

It is in this context that academics have room éotgbute to management accounting
research and provide further explanations on howsuocessfully implement environmental
sustainability (Epstein 2010; Henri and Journe20itO; Burritt 2004).

This work focuses on environmental management atowy (EMA), which refers to the
development and implementation of appropriate actiog practices that identify and measure
the full spectrum of relevant environment-relatedoimation to support business decisions
(IFAC 2005; UNDSD 2001). EMA is concerned with tkatire set of formal and informal
control systems that use financial and ecologis&drmation to establish patterns in corporate
environmental activities (Henri and Journeault 20B0rritt 2004). Several recent studies have
shed light on the importance of these systems,iragginat EMA represents one of the tools
adopted by firms to profit from the potential betebf environmental performance (Burritt et al.
2002)

Our central aim is to substantiate the claim forentheoretical and empirical work in the
field of EMA and to propose directions for futuesearch.

As such we review existing literature on EMA andritfy avenues for further investigation.
Our analysis indicates that extant research hagda® many relevant insights into the various
aspects of green management control practices ediopy organizations. We also reveal
interesting, unexplored facets of EMA that neethéanvestigated. We additionally elaborate on
the increasing enthusiasm and consensus on greeageraent (Marcus and Fremeth 2009),
providing researchers with the opportunity to explnnovative theories and models to better
explain the concept of EMA and its applications.

The remainder of this paper is organized as folloWse following section introduces the
background of the study. The next section reviatesature on EMA substantiating the need for
additional research. We then propose new theotaliegelopments and research designs that

accounting scholars might consider when settingand structuring future work concerning



innovative aspects of green management controlallifirwe summarize the results of our

investigation and conclude the study.

2. BACKGROUND

The managerial view of environmental sustainabipitpvides various explanations about
corporate needs for green management. We can gligghh two main theories in the related
academic research.

Some authors adopt a sociopolitical approach tdifyusvhy managers are called for
contributing to environmental development. As suotrporations engage with external green-
oriented stakeholders to demonstrate that theyatgeavithin the bounds of society and behave
with “legitimacy” to the extent that their active8 are transparent and congruent with societal
expectations and managers are fully accountableghi@r decisions (Mathews 1993; Parsons
1960). In this context, several empirical studiesv/wle evidence of green management tools used
by companies to address their exposure to soeiga| and political pressures (Cho, Freedman, et
al. 2012; Cho, Guidry, et al. 2012; Marquis andfglb2012; O’Sullivan and O’'Dwyer 2009; Cho
and Patten 2007).

In parallel, other academics agree on an econobased paradigm to explain what drives
corporate environmental behavior. According to time of thought, companies incorporate green
aspects into their internal business strategieausecof the potential financial benefits related to
environmental performance. These business-casemarga contend that firms engaging in
environmental activities are rewarded by the mankehonetary terms (Schaltegger et al. 2012;
Carroll and Shabana 2010). More specifically, orgations allocate resources to responsible
eco-efficient activities as they realize that ipsssible to increase economic performance while
simultaneously strengthening environmental perfortea Ecological improvements such as
waste reduction, energy conservation, materiallization and a life-cycle perspective increase
productive efficiency, thereby reducing costs (Bornd Linde 1995). Also, superior green
performance provides a basis for enhancing corpargiutation and for increasing revenues by
satisfying the needs of green consumers (Hart 1996ally, the positive association between
environmental and economic performance can als@Xmained by the potential to reduce
compliance and liability costs (i.e., by reducimgigsions below the required level), as well as to
diminish long-term risks associated with resoureeletion, pollution, waste management and
fluctuations in energy costs and product liab#tigShrivastava 1995). Thus far, much of the
literature has empirically shown that the more ghikned corporations recognize

environmentally responsible activities as valuevaht. Firms engage with green-oriented



stakeholders to help improve corporate economidopeance through cost reductions and
ecological efficiencies, as well as new-market dmwment, first-move advantage, better
community relations and an improved image (Dhalietabl. 2012; Henri and Journeault 2010;
CIMA 2011; Berns et al. 2009; Burnett and Hanse@Q&Epstein 2008; Clarkson et al. 2008;
Clarkson et al. 2004; Hughes 11 2000; Ditz et &03).

“As changes occur in corporate concepts and adability for the environment, the
demands for different flows of information — accting and otherwise — are also growing”
(Hopwood 2009a, 433). While organizational concabout caring for the environment is
increasing, so is interest in accounting for theiremment (Gray 2010; Burnett and Hansen
2008). In this context, managerial professionalehaidely requested management control and
performance measurement systems that support aegams in managing environment-related
information and allow firms to foster green managatrexecution. At an institutional level, for
example, the United Nations Division of Sustainabkvelopment has promoted EMA systems
by providing government agencies, industry managgnaecounting professionals and all others
with detailed guidelines and frameworks for effeetapplication (UNDSD 2001). Additionally,
from a corporate perspective, practitioner studmese identified firms that are investing
resources to develop new organizational capalsjitiecluding a culture that stimulates and
rewards long-term vision, and managerial toolsupp®rt performance measurement, business
modeling and reporting (CIMA 2011; Berns et al. 20imilarly, one line of academic research
has focused on defining the concept of EMA and hgsorted current issues related to
ecologically oriented control systems (Epstein 2@@ritt 2004; Schaltegger and Burritt 2000).

According to this research, EMA refers to the desiond implementation of appropriate
accounting techniques that identify and measurefiliespectrum of physical and monetary,
environment-related information to support day-&y-dusiness decisions (IFAC 2005; UNDSD
2001). In particular, “as a specific applicationnedinagement control systems, EMA has attracted
growing attention in recent years as a means wirdyifirm-wide environmental strategy” (Henri
and Journeault 2010, 63). EMA is concerned withehgre set of formal and informal control
systems that use financial and ecological inforamato model environmental decisions (Henri
and Journeault 2010; Burritt 2004). As pointedlmutenri and Journeault (2010, 64), ecological
management accounting tools are “used to suppbrrimdtion for decision-making to ensure the
attainment of environmental objectives and to plevipersuasive evidence supporting the

benefits of such actions”.



“If the business case for environmental sustaiitgibd valid, then companies are more likely
to establish EMA systems aimed at quantifying coatsl benefits of proactive green
management” to support day-to-day business desi{Barnett and Hansen 2008, 552). This
often includes: redesigning cost estimation systemith an ecological focus; integrating
environment-related information into both capitatiaoperating budgeting; adopting a balanced
scorecard approach to manage and report greeringustity information; developing a variety
of green metrics related to ecologically-orientedeinal and external value drivers for
managerial use; and linking managers’ performameritives to environmental objectives.
However, both researchers and professionals hawenttg highlighted the difficulty that
corporations face when incorporating green aspetisbusiness processes and have particularly
indicated the existence of a divide between gotehtions and execution (Epstein 2010; Berns et
al. 2009). Some authors suggest that many of ttlesenges are associated with conceptual and
practical problems with management control andguarhnce measurement systems integrating
environment-related information and providing guida on how to succeed in environmental
sustainability (Epstein 2010; Berns et al. 2009)f& major barriers to effective corporate action
have been attributed to traditional managementrobmbols. Burritt (2004) outlines several
“environmental” criticisms to conventional managern@ccounting. Environmental costs are
assumed to be unimportant, and indirect expensesiaarally aggregated with general business
overheads. Performance evaluation techniques argndted by short-term financial accounting
rules, which contrast with the multidimensional atwhg-term nature of environmental
performance. Performance measurement and rewansieghanisms often do not include
measures and weights that congruently assess emerdal impacts of individuals and
organizational units (profit centers and cost dofgjgedhereby resulting in poor motivation during
planning, implementation and control. Finally, #és an absence of accounting for externalities
and social cost issues. On this matter, Berns.ef2@D9) illustrate three main roadblocks to
successfully implement environmental managemenmnstl¥#i companies often do not understand
what green management is and what it means cohgrietgely because of a lack of information
for decision-making. Secondly, companies strugglmbdel the business case for environmental
sustainability because of difficulties identifyingieasuring and controlling the tangible and
intangible green aspects of their business. Thirdlgen companies do act, the execution of
sustainable policies is often hampered by skeptiad$ how to institutionalize the eco-agenda
throughout the company. Finally, Epstein (2010hhahts the significant role of organizational

culture, leadership and people as informal conttolsdrive green management execution.



Managerial inertia, costs, lack of requisite skiksganizational and cultural factors, and the
reluctance to change may significantly influence tlecision to adopt any application of formal
eco-control tools.

As a result, academics have the opportunity toshueore in EMA research to complement
existing knowledge and provide further explanatiomshow to successfully implement green
management (Epstein 2010; Henri and Journeault; i0itt 2004).

3. LITERATURE REVIEW

As demands for green management have prompteddsssis to adopt EMA systems that
facilitate environmental decision-making, acadenand managerial professionals have focused
their attention on the design of tools and thepligption. In this review article we analyze the
literature with the aim to summarize the key cdnmttions and highlight interesting areas that
need to be further explored to complement exiskingwledge. For this, we assess both extant
theoretical research and empirical work on EMA ficas published between 1992 and 2015 in
leading accounting journals and academic book seneluding: The Accounting Review;
Journal of Management Accounting Research; Accogntdrganizations and Society; Journal of
Accounting and Public Policy; the European AccaugtiReview; The British Accounting
Review; Management Accounting Research; Accounfiogum; Accounting, Auditing and
Accountability Journal; Abacus; Australian Accougti Review. In addition, given the
continuous publication of new research, we extemd imvestigation to related scientific
manuscripts and professional reports and articlédighed in the main practitioner journals in
order to capture a more comprehensive picture isfrtvel domain. Despite practical limits on
the number of studies included, we believe thats#lected sample contains a broad diversity of
EMA research published in English and properly ecsvthe relevant literature. Indeed we
structure our analysis around the following thresrmssues:

A. studies analyzing the design of EMA practices #edr wiffusion across firms;
B. studies analyzing the antecedents influencing #éwisibn to adopt EMA systems;
and

C. studies examining the effects of EMA systems orapizational performance.



3.1. Overview of the Literature

3.1.1. Studies Analyzing the Design of EMA Practices ancheir Diffusion across

Firms

TABLE 1.

Articles published from 1992 to 2012 on the desigand level of diffusion of EMA systems

Author(s) Year Type of study Methodology Main analyzed issues
Gray 1992  Conceptual Commentary Environmental accguntin
Mine 1996 Conceptual Literature review EMA systems
Mathews 1997  Conceptual Literature review EMA
Parker 2000a Empirical Multiple case study Environnierdating
Parker 2000b  Normative Multiple case study Environmeatsting
Bartolomeo et al 2000 Empirical Survey EMA systems
Burritt et al. 2002 Normative Commentary EMA framework
Epstein 2004  Conceptual Literature review EMA systems
Antheaume 2004 Empirical Single case study Environrheosing
Lamberton 2005 Normative Commentary Sustainabilty ewtitg
Lockhart and Taylor 2007 Normative Single case study vir@mmental activity-based-costing
Beiman 2008 Normative Commentary Envrionmental balascedecard
Adams and Frost 2008 Empirical Multiple case study hadiity management control systems
Durden 2008 Empirical Single case study Sustainatviitpagement control systems
Deegan 2008 Empirical Single case study Environmeatzitat budgeting
Dutta and Lawson 2009 Normative Commentary Environrher@aagerial rewarding
Jones 2010 Conceptual Commentary EMA and environmeptatting
Joshi and Krishnan 2010 Normative Commentary Sustitipanagement control systems
Schaltegger 2011 Normative Commentary Sustainabillgnbad scorecard
O'Rourke 2011 Normative Commentary Sustainabity lealdrscorecard
Butler et al. 2011 Normative Commentary Sustainaliilanced scorecard
Cooper and Pearce 2011 Empirical Multtiple case study virdimental perf. measurement systems
Bowen and Wittheben 2011 Empirical  Literature revie@pinion workshop Carbon accounting
Burritt et al. 2011 Empirical Multtiple case study Canbuanagement control systems
Horvath and Berlin 2012 Normative Single case study irG@mnental target costing
Gond et al 2012  Conceptual Commentary Sustainabiityagement control systems
Deegan and Islam 2012 Empirical Content analysis Emviemtal managerial rewarding
Hartmann et al. 2013  Conceptual Literature review Carbanagement control systems
Passetti et al. 2014 Empirical Survey Sustainabiltyagament control systems
Bebbington and Larrinaga 2014  Conceptual Commentary taiBaisilty accounting
Burritt and Schaltegger 2014  Conceptual Literaturevev Sustainabilty accounting in the supply chain
Dilard and Layzell 2014 Normative Single case study st&imability accounting
Burritt and Schaltegger 2014  Conceptual Literatur@vev Sustainabilty accounting in the supply chain

Main contributions

As outlined in the introduction, in the last 24 ggeesearch linking accounting to the concept
of environmental sustainability has received granattention in both academic and professional

accounting literature. Table | reports a serieantitles analyzing the design of EMA practices

and the diffusion of these systems across firms. Mhajority of these works were published after

2000, indicating the newness of the field. In gatr approximately 70% of these publications



were published post-2005, indicating the even sggorattention given to ecologically oriented
control in the last ten years under investigatmpirical, conceptual and normative papers have
been equally distributed throughout the entire qukrishowing that environmental managerial
control is likely to be still considered at an emdiic stage among both scholars and
practitioners. Prescriptive commentaries and cagbes have been the most used methodologies,
equally adopted throughout the time span analyzed.

One sustained group of studies adopts a broadepagp examining the diffusion of the
concept of EMA across firms and addressing sontBeomain conceptual and practical problems
encountered while designing and implementing greesnagement-control systems. More
specifically, the first publications linking accding with sustainability focus on the deficiencies
of conventional accounting in measuring and maragsnstainability related information
(Schaltegger and Burritt 2000; Mathews 1993; Milb@96; Gray 1992). The studies also
highlight the limits of the underlying philosophy accounting, which conventionally focuses on
financial measures of corporate economic activi(Mathews 1993; Milne 1996; Gray 1992).
Some authors report current practices and providdagce on how to model effective EMA
tools. For instance, Bartolomeo et al. (2000) repod analyze the results of a trans-European
project to investigate actual and future links kedw environmental management and
management accounting functions of a company. L&erritt et al. (2002) propose a
comprehensive framework providing a structure famnagers to understand and assess the
variety of EMA tools that have been developed, whi intention of encouraging their adoption.
Epstein (2004) provides a review of the progresdaria both academic literature and corporate
practice starting from 1970, finding little evidenof advances in the integration of social and
environmental impacts into management decisions.reMgenerally, Lamberton (2005)
consolidates the various approaches taken by warto link accounting to sustainability,
proposing a broad sustainability accounting franmbwaimed at measuring performance and
producing consistent information for potential mi@ and external users. Adams and Frost
(2008) interview managers from four British andethrAustralian companies in different
industries and describe high variation in how firdesrelop and use key performance indicators
for decision-making, planning and performance manant. Durden (2008) analyzes the case of
a small, privately owned New Zealand manufactukinginess that explicitly subscribes to social
responsibility and stakeholder principles. In tbigjanizational context, the author finds that
formal management control systems of the observgdnization do not measure or monitor

social responsibility. By elaborating on the casa&lence, he proposes a framework aimed at



integrating both formal and informal control mecisams with social responsibility. Jones (2010)
develops a multilayered theoretical model to coheafy argue about the inadequacy of current
accounting systems and call for a corporate innowatand experimentation of novel
measurement mechanisms to assess industry’s emgrdal impact. Gond et al. (2012) have
adopted a configuration approach to develop differ@ganizational patterns that reflect the
various roles and uses of management control tfoolshe integration of sustainability within
organizational strategy. The integration encompastbeee specific dimensions: technical,
organizational and cognitive. The authors elaborate eight configurations to show how
management accounting systems and sustainabilitratanechanisms can be linked, and how
these tools can prevent or facilitate the emergenceistainability at a strategic level. Recently,
Passetti et al. (2014) run an extensive survey gnitalian organizations and document the
diffusion of specific mechanisms for sustainabiliaccounting in decision making (e.g.:
environmental budget, environmental cost accountgmvironmental life cycle assessment,
environmental performance indicators, eco-efficiemamalysis). The results show that only a
small set of firms implement these mechanisms wthike majority of companies being more
conservative. Further, sustainability accountinglgoare mainly used for monitoring internal
compliance and operating efficiency. After 30 yeafsresearch on social and environmental
accounting, Bebbington and Larrinaga focus on fthetrations expressed in the literature over
the perceived lack of progress made by social awid@mental accounting towards addressing
sustainable development” (2014, 395). Subsequeththy, explore the possibilities emerging for
accounting based on sustainability science pensgecDillard and Layzell (2014) adopt a
normative framework to examine the case study tdl IBorporation and describe the meaning
and operationalization of corporate responsibilityarious dimensions. Overall, they highlight
how corporate responsibility has been integratedr dime into organizational processes by
means of establishing various responsibility centehlso, they document that in Intel
Corporation corporate responsibility is mainly veshthrough a financial viability lens. That is, a
potential for a business case dominates the repeds®s ad operationalization of corporate
responsibility.

Another stream of research investigates issuesetel® EMA by focusing on the current
diffusion and appropriate design of specific ecagfices such as cost accounting (Horvath and
Berlin 2012; Deegan 2008; Lockhart and Taylor 2087theaume 2004; Bebbington et al. 2001,
Joshi et al. 2001; Parker 2000a; Parker 2000b; Bital. 1995), performance measurement
(Cooper and Pearce 2011) and management incerDesgan and Islam 2012; Dutta and



Lawson 2009). By taking a broader view, some stdal for an expanded role of management
control and speculate on a more structured comaieptistainability management control on the
basis of the balanced scorecard approach that atcéar business-relevant market and non-
market factors (Joshi and Krishnan 2010; Schalte@fd1; Rourke 2011). This leads in
particular to the use of balanced scorecard arategly mapping practices to address green
challenges (Butler et al. 2011; Beiman 2008). O#wolars focus on sustainability concerns in
specific organization’s activities. Burritt and Sdtegger (2014, 327) describe “the potential
function of accounting as catalysts moving orgatiozes towards sustainability in production and
supply chains”. In particular, they explore whatcamting systems for sustainability in
production and supply chains would look like. Aatiagly, they highlight three main ongoing
problems: (1) lack of consensus on scope and tetouy; (2) lack of broad sustainability focus
from decision makers, partly because of the legahbaries of firms and technical complexities
associated with open-book computations; and (3) rtbed for trans-disciplinary teams to
facilitate a process orientation consistent with sbpply chain.

Other contributions focus on management control regghes dealing with specific
environmental concerns. Carbon management costrohiybe the most prominent theme. Burritt
et al.(2011), through field work, elaborate on fgnactices of ten leading German companies to
create a dedicated framework, while Bowen and \&fitam (2011) highlight the tensions between
accuracy, consistency and certainty in carbon eomssomputation both within and across
distinct organizational fields. Hartmann et al. 3D review the extant literature on carbon
accounting and identify key theoretical and empirichallenges potentially to be addressed by

future research on management control and perfarenareasurement.



Open issues

Four relevant areas for research can be identifigla this literature review. Firstly, while
contributing to the development of tools, thisrhteire is mostly prescriptive or based on case
studies. Hence there is room to complement exiskngwledge by examining large-scale
empirical evidence. Recent studies have addressedadp by exploring the empirical aspects of
EMA practices in extensive cross-sectional settirggme initial surveys have examined the
characteristics and level of diffusion of EMA syst in a number of countries and cultures
(CIMA 2011; Gates and Germain 2010; Berns et aQ920Nevertheless, accounting scholars
have recently reported that there is still not eagdeal of extensive and longitudinal empirical
evidence published in scientific journals examining applicability of these ecological practices
recommended by professionals and researchers (Hedrdourneault 2010). Additionally, most
studies have focused their investigations primaoly materially sensitive environmental
industries, while the demand for green managemiginates from all organization types (Berns
et al. 2009; Sinkin et al. 2008). Thus there iacdfor large-scale studies to test whether and to
what extent green control patterns and propositidageloped for single-organizational or
industrial case studies could be generalized aptiespto different samples.

Secondly, much of the work on management contrdl @erformance measurement in the
field of environmental sustainability has focusedtbe role and design of formal systems rather
than informal ones, despite the widely recognizdhnce on soft or informal mechanisms such
as organizational culture, leadership, learning @eaple (CIMA 2011; Epstein 2010; Berns et al.
2009; Durden 2008; Hart 1995). Empirical evidenoent leading corporations suggests that
informal controls may be more important than fornsgistems and processes in driving
sustainability implementation. Additionally, resullemonstrate that soft controls are probably
more important than previously thought (Epstein@Morris and O’'Dwyer 2004).

Thirdly, recent surveys have indicated that envimrental accounting is now practiced by
more than just accountants (CIMA 2011; Berns e2@09). Some authors have suggested that, as
environmental decisions are distributed througlowganizations, managers at all levels are being
asked to simultaneously manage environmental araohéial performance (Epstein 2010; Burritt
et al. 2002). Indeed the forms of economic caloutathat green accounting creates are now a
part of most managerial functions. However, as meatl by Hopwood (2007, 1370), “we still
lack understanding of the processes and pressaceslying the shifting locations of economic
calculation and control in the wider managementoanting area”. Also, both theoretical

contributions and empirical evidence indicate thatountants are “equipped with tools and



techniques that ensure businesses understand alee afcenvironment-related problems, create
viable solutions and implement these solutions @rgp (CIMA 2011, 2; Hopwood 2009a).
Some studies have suggested that management aametsuhtive a “pivotal role in providing
business intelligence to support strategic decisiaking” (CIMA 2011, 2; Henri and Journeault
2010; IFAC 2005; UNDSD 2001). Indeed “without thigor and business acumen of the
accounting and control function, it may result irepible to embed environmental sustainability
into day-by-day business life” (CIMA 2011, 2). Bitrand Schaltegger (2010) in particular have
indicated that the failure of management accoustamtprovide necessary guidance to other
departments or to get involved in key decisionseaological initiatives and climate-change
compliance could result in higher costs, lost opputies and, thereby, poor execution.

Finally while environmental sustainability is viedvas a growing priority for businesses of
all sizes at a global level, only a few empirickidses have focused on how small and medium-
sized enterprises (SMEs) can implement sustaindhisiness practices to benefit the
environment, their communities, their customers #rar bottom lines (CIMA 2011; Durden
2008; Burritt 2004). Moreover relevant topics sashthe design and level of diffusion of EMA
practices across organizations operating in dewgdopountries remain largely unexplored. As
such, there is an opportunity to complement thetexg EMA knowledge by investigating the
role and different applications of eco-control ®alsed by SMEs and firms in developing

countries.

3.1.2. Studies Analyzing the Antecedents Influencing the €cision to Adopt EMA
Systems

Main contributions

Another group of studies focuses on the antecedkatsexplain the decision to adopt EMA
tools for managing environment-related informatampropriately. As can be seen in Table I, all
studies are conducted post-2000, with the majqiigt-2010. Approximately 30% are elaborate
on survey methodology, while the remaining 70%cage study-based.



TABLE 2.
Articles published from 1992 to 2012 on antecedentf EMA systems

Author(s) Year Type of study Methodology Main analyzed issues
Frost and Wimshurst 2000 Empirical Survey EMA systems
Bouma and Kamp-Roelands 2000 Empirical Single casly stu  Environmental management information systems
Gago 2002 Empirical Multiple case study Environmergitezl make or buy decision
Ball 2005 Empirical Single case study Environmentabaioting
Perego and Hartmann 2009 Empirical Survey Environmpetél measurement systems
Gates and Germain 2010 Empirical Survey Sustaingtdity measurement systems
Quian et al. 2011 Empirical Muttiple case study Wastmaigement control systems
Figge and Hahn 2013 Normative Commentary Environmeeidbrmance evaluation
Rodrigue et al. 2013 Empirical Single case study Enmiental perf. measurement systems
Pondevile et al. 2013 Empirical Survey EMA systems
Bouten and Hoozée 2013 Empirical Multiple case study  AEMd environmental reporting
Virtanen 2013 Empirical Single case study Environmgreal measurement systems
Moore 2013 Empirical Single case study Water manageaeeatunting
Contraffato and Burns 2013 Empirical Single case study Sustainabilty management control systems
Spence and Rinaldi 2014 Empirical Single case study  talability accounting in the supply chain
Parcker 2014 Empirical Multiple case study Corporatdasaccountability
Christ 2014 Empirical Survey Water management acc@untin

More specifically some studies adopt a contingeapproach to identifying and testing
significant factors that fit corporate uses of eiffint EMA systems in a variety of contexts. For
instance, Frost and Wilmshurst (2006) report aralyae survey data from CFOs of Australian
companies to examine the environmental sensilafitye industry as a factor associated with the
adoption of environmental cost accounting and meamesnt control practices. Their findings
indicate that, although environmental practices m@e likely to occur in environmentally
sensitive firms, the adoption of EMA procedures slo®t appear to be driven solely by the
environmental sensitivity of the industry. Hence tlwo authors conclude that further research is
needed to identify what other determinants caugarozations to adopt eco-control practices. In
the context of a single production site of a Dutehltinational chemical company, Bouma and
Kamp-Roelands (2000) report that expectations fiémint stakeholders influence the content of
the set of green information that managers chooseoliect and measure while designing and
implementing a structured environmental managemsstem. Gago (2002) examines an
ecologically-oriented make-or-buy decision taken Ii Spanish environment-sensitive
companies and finds financial considerations agentlain determinants of structured use of cost
and benefit analysis. Similarly Gates and Germa&@l1(Q) use survey data from financial
controllers of 79 big firms operating in France dimtl that industry type and stock-market
listings influence the choice of integrating susadility metrics into strategic performance
measurement systems. However, the authors dombafiy association between the presence of

sustainability measures and organizational strateggationality of the company. Pistoni and



Songini (2009) adopt a case-study approach focusingne of the largest Italian enterprises in
the energy sector, to analyze why and how the diecides to align its performance measurement
and evaluation systems to its formulated envirortalestrategy within a broader corporate social
responsibility approach. Finally Perego and Hartmé009) combine contingency theory with
an agency perspective and examine a sample of eetouhg firms in the Netherlands. In
particular, they observe that the relationship leefwv environmental strategy and the use of
performance measurement systems is mediated by atiniteutes of EMA tools and specific
properties of the measures adopted. ContrafattdBamds (2013) document the development of
social and environmental accounting practices (SEAR cumulative processes across the
evolution of an Italian multinational organizatiomer 8 years. They highlight the “processes of
change through which SEAR practices become elevimtestrategizing status” but also show
“how institutionalized assumptions of profit seekidimit the extent to which broader
sustainability concerns become infused into dagtap-business practices” (2013, 349). Overall,
the authors shed some light on the role of managementrol systems in facilitating the
cumulative path of SEAR practices, but highlighe¢ theed for firms to be caution against an
uncritical reliance upon conventional managemeobacting mechanisms. Virtanen et al. (2013)
focus on energy efficiency measurement systems single case study plant at Borealis
Polymers, in Finland. The authors shed light ontdehnical complexities associated with the
measurement and management of energy efficiency.tf&y note how these complexities
constraint an effective use of management contystesns. Consistent with agency theory
predictions (Milgrom and Roberts 1992), technicahplexities impact the ability and motivation
of employees to work towards corporate sustairtgl@bals. As a performance indicator does not
technically allow accurate measurement of the fdarergy efficiency, setting individual targets
based on this parameter results particularly probte. Based on data gathered through 15
interviews with finance and environmental managédoar Belgian companies, Bouten and
Hoozée (2013) investigate the interplay betweenrenmental reporting and EMA systems as
response mechanisms to changes in environmentasyes - in the form of environmental
regulation, green consumerisms, and, more genemsdlgietal expectations. Overall, they find
that the intensity of the environmental pressui@s,management commitment, and the presence
of an environmental champion are important contmgenditions in explaining the development
of this interplay. Using survey data from 256 Fiemecanufacturing companies, Pondeville et al.
(2013) find that perceived ecological uncertairapd, on the other, market, community and

organizational stakeholders are, respectively, tegg and positively associated with the firms’



development of a proactive environmental strategyweaell as the use of environmental
information systems and formal EMA systems. Rodrigt al. (2013) note that managers of a
large multinational firm operating in an environrtadly sensitive industry make decisions on
how to use environmental performance indicatorsethasn the perceived impact on specific
stakeholders and the company’s need for legitinirafFigge and Hahn (2013) disaggregate the
concept of corporate eco-efficiency and identifg thrivers of an efficient use of environmental
resources. Specifically, they develop an exampliisfdecomposition by examining the carbon-
efficiency of major car manufacturers worldwide asfww that the drivers of economic capital
efficiency and eco-efficiency are not fully congntieLastly, Parker (2014) conducts an historical
analysis of four leading British industrialiststbe 19th and early 20th centuries. Interestingty, h
finds that corporate orientation towards socialoactability reflects the moral responsibility of
the leaders and their intention to concretely cohtieeir personal beliefs with actions for the
common good.

Other contributions focus on the public sector addpt an institutional perspective to shed
some light on company motivations that drive theislen to introduce EMA tools. For instance,
Ball (2005) finds that environmental accountingised by UK local officers to measure relevant
eco-aspects of their activities and externally repo the basis of gradual political, functional
and social pressures. More recently, Qian et 8112 have conducted a field analysis over 12
local councils in New South Wales (Australia) invgsting the main motivations that drive the
use of EMA information for waste management in lagavernment. The authors combine an
institutional and contingency-based approach amdi thhat social structural pressures (regulatory
pressures from different environmental regulatorydies, green expectations from local
communities and influences from peer councils) amgjanizational contextual factors
(uncertainty in waste and recycling managemenngathe council, and the council’s strategic
position for waste management) contribute to erpthe development of EMA practices in a
complementary manner. In a different field, Mod26X3) conduct a longitudinal case study of an
Australian public sector water business and ingest how and to what extent the
institutionalization of internal sustainable andviemnmental management practices occur over
the period 2001 to the beginning of 2011. The tsswhow the intended/unintended
consequences of the political context on the dewyetmt of management accounting practices
and routines with regard to water conservation.

Finally, a group of studies focus on sustainabiiytrol practices in production and supply

chains. Specifically, Spence and Rinaldi (2014)aigevernmentability lens and four analytics of



government to explore whether and how a companyagesisocial, environmental and economic
issues relating to suppliers, as a means to exegpower and authority. In the context of a single
supply chain within a major grocery chain in the UKe authors find that managers embed the
social and environmental impact of the firm’s aofiointo decision-making as the latter are
instrumental to economic results. Drawing on cageimcy and new institutional sociology, Christ
(2014) notes that organizational size, regulatassgure and corporate environmental strategy
are consistent drivers of water management acaaun8e among organizations in the Australian
wine industry. Moreover, the achievement of a fiedienvironmental management system and
the involvement of managers with industry assowieti affect independently the use of
sustainability-linked monetary and physical infotroa in management control and decision

making.

Open issues

Much of this literature has adopted an economispestive and identified relevant drivers
that influence the decisions to implement and de&ilA tools that facilitate and maximize
economic value creation. However, previous managémecounting research has indicated that
economic models do not themselves constitute aabduassessment instrument to explain
phenomena in case of departures from their impéissumptions (Hopwood 2007; Ball and
Brown 1968). For instance, “some capital budgetiterature has suggested that accounting
information may be used more to justify decisidmet thave already been taken rather than being
an aid to decision-making” (Drury and Tayles 19982). If environmental cost information is
used mainly for legitimizing/rationalizing purposethen organizational participants should
perceive it as accurate or reliable rather tharplsimneeting the accuracy requirements specified
by rational economic theory (Drury and Tayles 1994)rthermore, some companies may have
chosen not to make fundamental changes in theitraoprocesses by means of integrating
environmental data into their managerial contralgtices, even when facing substantial changes
in their competitive environment. Notably, acadesnltave suggested that “there are many
barriers to adopting or changing accounting systeéntduding management inertia, high costs,
lack of requisite skills, organizational and cudtufactors, and reluctance to abandon existing
systems” (Drury and Tayles 1995, 278). “Hence itdamgerous to conclude, in the absence of
further empirical testing, that a lack of substamtmeaning implies a lack of utility” (Ball and
Brown 1968, 160). Therefore, explanations for v#oies in the role and different applications of

the observed eco-control practices must be explalsa by using other theories that are beyond



the win-win economic perspective. Indeed as we erghout these remaining gaps in the
literature, we can also appreciate the importaf¢@eing in managerial accounting a tradition of
research that focuses on the organizational, sacidlpolitical facets of the subject (Hopwood
2007). In fact, previous research in the area aiagament control has illustrated “the need for
an understanding of how the wider political contesdganizational structure and culture, and
individual psychological factors mediate the use afcounting data and thereby its
consequences” (Hopwood 2007, 1368). Indeed as ameuti by Hopwood (Hopwood 2009b,

890), “a diversity of understanding is fundameritala complex and changing world where

knowledge is an emergent process rather than a statie straightforward endeavour”.

3.1.3. Studies Examining the Effects of EMA Systems on Ogpizational
Performance

TABLE 3.
Articles published from 1992 to 2012 on consequere®f EMA systems
Author(s) Year Type of study Methodology Main analyzed issues
Lanen 1999 Empirical Archival research Environmental peeasurement systems
Norris and O'Dwyer 2004 Empirical Single case study nkedand informal environmental controls
Epstein and Wisner 2005 Empirical Survey + Interviews MAESystems
Dunk 2005 Empirical Survey EMA systems
Wisner et al. 2006 Empirical Survey Environmental gis;n
Campbell et al. 2007 Empirical Survey + Archival resba Environmental managerial rewarding
Perez et al. 2007 Empirical Muttiple case study EMAays
Wisner et al. 2009 Empirical Survey EMA systems
Henri and Journeault 2010 Empirical Survey EMA systems
Ferreira et al. 2010 Empirical Survey Environmentatiogs
Neumann et al. 2012  Conceptual Commentary Sustaipglgiif. measurement systems
Eccles et al. 2013 Empirical Archival research Envirental managerial rewarding
Dutta et al. 2013  Conceptual Analytical Sustainalriignagerial rewarding
Arjaliés and Mundy 2013 Empirical Survey Sustainahiiignagement control systems
Tang and Luo 2014 Empirical Archival research Carbaoanting
Thomson et al. 2014 Empirical Single case study Saadtilitin accounting
Henri et al. 2014 Empirical Survey Environmental cagstin
Chan et al. 2014  Conceptual Simulation EMA
Lee and Wu 2014  Conceptual Single case study + sibmilat Environmental perf. measurement systems
Thomson et al. 2014 Empirical Muttiple case study Snasttelity accounting

Main contributions

The last group of studies (Table Ill) examinesrble of EMA tools by focusing on the most
relevant implications related to the design andp#ida of the observed green control practices.
More specifically, this part of the literature hesamined the relevance of EMA practices to

helping organizations achieve excellence in ternisboth environmental and financial



performance. Except for Lanen (1999), all articleere written post-2000 and are highly
concentrated post-2007. The majority adopted aesuipased methodology.

Consistent with the rationale behind the managex@sle for green sustainability, several
normative statements and professional studies gegwiescriptive indications of the three central
functions performed by ecologically oriented cohtomls when embedded in an organization, its
strategy and operations (CIMA 2011; IFAC 2005; GannfFederal Ministry 2003; UNDSD
2001). Firstly, EMA mechanisms safeguard and stateulcorporate strategy by taking into
account capital environmental expenses and by stipgothe marketing of green products,
services and reputation-reinforcing initiatives. c&edly, they promote eco-efficiency by
controlling operating practices for material anérmy flows. Finally they support environmental
protection by helping to ensure the cost-effeciimplementation of ecological initiatives and
monitoring to avoid safety and environmental inaitde Other lines of research empirically test
the effectiveness of EMA mechanisms and their imhpac environmental and economic
performance.

Some authors focus on specific EMA mechanismsiistance, Lanen (1999) finds that the
adoption of non-financial, environment-related perfance metrics at 3M Corporation is
positively linked to the successful results of wefyear project on waste minimization in 55
plants. However, Lanen does not detect any assmtibetween explicit incentives to monitor
plant performance and waste ratio. Similarly, otkenolars examine the role of environment-
related information on top management compensat@ampbell et al. (2007) find a positive
relationship between environmental performance dhed green components of CEOS’
compensation plans implemented in a sample of W&daorporations. More specifically, the
authors note the existence of a risk premium inpemsating CEOs for incremental personal,
environmental and economic risks in more envirortagn sensitive industries. Also, using
archival data from a sample of 207 S&P 500 firmgha United States, Cordeiro and Sarkis
(2008) find a significant impact of firm-level emvhmental performance on CEO remuneration
levels in firms that explicitly report the preserafea contractual link between green performance
metrics and executive compensation. Alternativé®liisner et al. (2006) examine the role of
environmental planning using survey data from a@amof 215 large-base firms. The authors
find a positive relationship between environmengtiategic planning and green economic
performance. Moreover, they identify a number @hteques, systems and managerial attitudes
that form a package of formal and informal EMA magisms. Ferreira et al. (2010) examine a

sample of large Australian businesses in variowkistries and report a positive association



between the extent of use of environmental costating systems and process innovation level.
However, they do not find any link with product ovation intensity. Additionally strategy does
not seem to affect green costing use and innovabanta et al. (2013) focus on performance
measurement systems and develop an analytical mtamledemonstrate three different
environmental benefits of inserting green sustalitglobjectives into employees’ incentive
schemes: (1) positive natural outcome congruenh \wiirsuing economic efficiency through
waste minimization; (2) societal gains, potentialigongruent with short-term economic goals;
and (3) positive changes in optimal output levelparticular, the authors highlight the need for
companies to design formal compensation systemgehard employees’ efforts towards those
environmental benefits that would not occur as adiréct, unintended effect of profit
maximization behavior. Henri et al. (2013) analythe consequences of environmental cost
accounting systems using survey data from a lasgepke of Canadian manufacturing firms.
They find that the tracking of environmental costediates the relationship between corporate
environmental performance and economic performaBeeond, they find this indirect effect to
be moderated by the firm’s environmental motivagiowith business-oriented firms showing
greater effect as compared to sustainability-oeidnines. In the context of the design of eco-
friendly product, Chan et al. (2014) develop a datian analysis to integrate Life-Cycle
Assessment (LCA), fuzzy Analytical Hierarchical Begs (AHP) and EMA concepts and create a
higher efficient measurement model. This would perta assess the environmental and
organizational performance of different productiges and help designers diminishing their
reliance on LCA. This novel measurement approachldcaupport companies in reducing
development lead time by screening out undesirdédggn options. Lastly, Lee and Wu illustrate
the benefits associated with the use of a multihnoddlogical approach while integrating
sustainability performance measurement in the fiefdlogistics and supply networks. In
particular, they develop a single illustrative casaly of Westgate Ports, in Australia, to validate
the applicability and usefulness of the proposegr@ch. As a result, the authors demonstrate
the greater effectiveness of simultaneously usirggfopmance indicators from different
perspectives and integrating them into one singt@surement model to improve sustainability
performance.

In contrast other academics adopt a broader apprtadnvestigate the concept of eco-
control. Norris and O’'Dwyer (2004) examine a caselg in a UK retail company and indicate
the dominant influence of informal controls suchoaganizational culture and personal values in

driving socially responsive decision-making in mges. Epstein and Wisner (2005) study a



random sample of 236 Mexican manufacturing plantsfend that environmental compliance is
positively influenced by various eco-controls, sueh plans and procedures, belief systems,
measurement systems and reward systems. In addisorg a sample of 119 area managers from
manufacturing companies across Australia, Dunk %200dicates that, at organizational level,
the integration of environmental information int@magement control mechanisms is positively
linked to non-financial performance. Perez et 200(7) elaborate on evidence from managers of
10 Eco-Management and Audit Scheme (EMAS) regidtggeoduction sites in Spain and
illustrate how the use of green data in strategamming and other management accounting
practices drives environmental performance impramm Henri and Journeault (2010)
investigate a large sample of Canadian manufagfuirms and observe the manner in which
formal eco-control tools contribute to organizatibperformance. Their results indicate that, in a
context of high environmental exposure, high pubigibility, high environmental concern, and
larger size, eco-control practices have no dimagiact on financial outcomes but there appears to
be a mediating effect of environmental performarnce the link between eco-control and
economic performance. Wisner et al. (2009) exandat from a cross-section of US-based
industrial firms and demonstrate a positive indiretation between the use of green information
in capital equipment decisions and firms’ enviromta¢ performance, mediated by the level of
corporate environmental proactivity. Neumann et (2012) speculate on prior experimental
literature and argue that adding environmental soaetal information into managerial reports
contributes to managers’ information overload ands bthe interpretation and the use of
performance measures. Eccles et al. (2013) examainiarge cross-industry sample of
multinational organizations between 2007 and 2@t@ analyze the effectiveness of monetary
and non-monetary incentives provided by compan@egheir employees to reduce carbon
emissions. Specifically, consistent with monetanywaling-out motivation theory, their findings
report that the use of financial incentives is agged with higher carbon emissions, while the
provision of non-monetary rewards is related todowarbon emissions. Arjalies and Mundy
(2013) shed light on the role of management cormgggtems in managing corporate social
responsibility (CSR) strategy within a sample oflE@&nch companies, members of the CAC 40.
The authors provide evidence of management cosysiems used by firms as effective “levers
of control” (Simons 1995), enabling managers tonidg and manage risks and opportunities
associated with the firm's CSR strategy, therebwsttuting powerful risk management
processes able to foster the achievement of sicategectives. Tang and Luo (2014) explore the

consequences of the implementation of carbon mamagiesystems (CMS) among a sample of



large Australian firms. Specifically, they find thaon average, firms with an overall higher
quality of CMS are associated with better carbotigaiion. More in detail, adequate assessment
of risks and opportunities related to carbon emoissi the use of absolute or intensity reduction
targets, a higher number of carbon programs andrexgu external reporting appear the most
effective factors.

Finally, Thomson et al. (2014) empirically expldhe role of accounting systems in shaping
sustainability practices in the UK public sectgpeS8ifically, they document the mediating role of
“accounting-sustainability hybrids” (otherwise knowas social and environmental management
accounting practices) in positively affecting thrgamizations’ eco-efficiency, eco-effectiveness,
but limited social justice. Also, they find thatettimplementation of “accounting-sustainability

hybrids” create capacity for wider sustainabilitgrisformations though their mediating role.

Open issues

We distinguish two sets of interesting open arehsrnwexamining this body of research.
Firstly, much of the work examining EMA as antea@deof organizational characteristics has
analyzed EMA practices primarily at a corporatesledditionally, the studies have focused on
testing exclusively for the presence of linear, larptory relations between the design and
adoption of these tools and companies’ performan@esthe one hand, few empirical studies
have investigated the role of individuals’ attitadend organizational culture in the link between
green management control and organizational peenoe, as well as the conditions under which
EMA practices drive managers’ behavior within fir@@ampbell et al. 2007; Wisner et al. 2006;
Norris and O’'Dwyer 2004). As a result, we still ynhave partial understanding of how
managers’ personal characteristics influence hamsfiuse EMA systems and moderate the
extent to which these mechanisms contribute tororgéional performance. On the other hand,
the existing empirical literature provides littleformation on how ecologically oriented control
tools create value. Few empirical studies have é@arhow EMA simultaneously contributes to
environmental and economic performance (Henri asutnkault 2010). Moreover, other than
causal linear form, explanatory links between gremmtrol practices and organizational
performance remain unexplored. As such, we stillndb know whether particular EMA tools
improve performance only up to a certain point #meh make it worse, conditional on certain
contextual factors and specific individual chardstes of the managers using them. As stated in

prior research, businesses do not merely want ¢akhat more or less EMA is better, but how



much EMA is optimal (Luft and Shields 2003). Therefthere seems to be opportunity to further
investigate these questions.

Secondly, prior research has emphasized the lackookensus on the definition and
operationalization of environmental performance r{fil@nd Journeault 2010; Xie and Hayase
2007; llinitch et al. 1998). More specifically, aeanic researchers have recognized the
complexity and multidimensional nature of the cqgotcén particular, llinitch et al. (1998) have
mentioned that green performance appraisal reqoiessurement of non-financial performance,
evaluation under significant levels of uncertairdgsessment over a long-term time frame and
aggregation of multiple types of metrics. AccordyndBurritt (2004) and Burritt et al. (2002)
highlighted the long-term time dimensions of enmirental performance. Burritt and
Schaltegger (2010) have mentioned the corporated nfee identifying and measuring
environmental externalities that may influence orgational behavior. Other authors have
suggested that “the notion of green performanceersovarious dimensions, analogous to the
broad concept of performance that is not limitety ¢m financial aspects but also integrates other
aspects such as customer satisfaction, productytglity and innovation” (Henri and Journeault
2010, 65). Moreover, the accounting profession app® be a natural candidate to establish such
metrics because its domain typically includes meagu communicating and regulating
information about company performance. However, f@uadies in the EMA literature have
developed comprehensive green performance measotrenuglels (Henri and Journeault 2010;
Xie and Hayase 2007; llinitch et al. 1998; Epst#896). Specifically, much of the empirical
work on EMA has continued to examine green perfoiceanainly in terms of the environmental
impact of business or environmental compliance iBtirand Hansen 2008; Sinkin et al. 2008;
Cordeiro and Sarkis 2008; Wisner et al. 2006; Castigt al. 2007; Joshi et al. 2001). A notable
exception is the work of Epstein (2008), who hasdumted a field project to explore four
successful companies operating in different indestand developed a broader model that
provides details on the various drivers and thetiplal measures used to successfully manage
corporate sustainability. Another exception is Wk of Henri and Journeault (2010), who has
examined a sample of Canadian manufacturing fimtsaalopted different effectiveness models
to define environmental performance. For this pagydhey have identified four key dimensions
that collectively constitute the concept of greesrf@rmance: (i) environmental impact and
corporate image; (i) stakeholder relations; (financial impact; and (iv) process and product
improvements. Both theoretical and empirical stsidive collectively indicated that green

sustainability is still subject to a general lack wnderstanding and thereby inaccurate



measurability (CIMA 2011; Burritt and Schalteggé®1®; Berns et al. 2009). Hence, accounting
scholars have the opportunity to develop more agemgr and inclusive environmental

performance metrics aimed at defining, measurirtgcmtrolling this broad corporate domain.

3.2. Summary of the Findings

All told, this emerging stream of literature ha®yded many relevant insights into the
various aspects of EMA practices implemented withims. This literature review reveals
interesting unexplored facets of environment-relatentrol systems that need to be further
investigated. In particular, we have built on thereasing managerial enthusiasm and consensus
on green management (Marcus and Fremeth 2009ptader researchers with the opportunity to
complement existing EMA knowledge. Similarly, resteers have the opportunity to explore
innovative theories and models that further expthanconcept of ecological control, its role and
applications. Academics could cumulate knowledgentyyroving and testing new frameworks,
examining novel aspects of the tools, and investigadifferent applications of these practices.
This phase of knowledge development shares sonmaathastics with the concept of “normal
science” as mentioned by Sims (Sims 1996, 112)xtltmoks are written and frameworks
developed; researchers pose and solve puzzlesharelis a general sense of powerful theories
and methods being extended to cover unexplored areapplication”. Hence more research is
needed in order to accumulate a stock of solutiongreen management implementation and to

contribute to management accounting and EMA literat

4. RECOMMENDATIONS FOR FUTURE RESEARCH
As discussed in the preceding section, the extsgarch on EMA has produced partial
explanations about the role and design of ecoldigicaiented control systems adopted by firms
for green management implementation. As such, éarthsearch is needed to accumulate the
stock of solutions necessary to provide the rightiance and clarification on how to successfully
execute green management.
In this section we derive propositions for futuneplanatory studies and address some

recommendations about research design.

4.1. Theoretical Developments

4.1.1. Exploring Alternative Theoretical Propositions
Causal-model forms, used to predict and test orgéinnal causes and effects of EMA tools

within firms, are mainly based on economic theoréasl are linear in nature. As such a



multiplicity of approaches, rather than pure, nassical economics, would be required to
complement existing knowledge.

On the one hand researchers could adopt alterngivspectives or combine different
approaches to increase theories’ explanatory agdigiive ability as to how the broader political
context, organizational cultural, and managers’chsjogical characteristics mediate the use
made of environmental and accounting data andhlyéte consequences.

From an organizational point of view, two relevapestions arise: (1) whether EMA is a
voluntary management tool designed to help managers tool of social policy by which
governments impose their will; and (2) under whadnditions it can perform both functions
simultaneously. Several studies on the corpordee abenvironmental disclosure have adopted
legitimacy considerations to explain companies’ ofexternal reporting as a tool to reduce
exposure to the social and political environmentopposed to a means for signaling an
unobservable proactive strategy toward green dbgsct(Cho, Freedman, et al. 2012; Cho,
Guidry, et al. 2012; Cho and Patten 2007). Socitpal arguments might similarly shed some
light on why some firms do not introduce fundameémtaanges in their control processes by
integrating environmental data into their accoumntpractices, even amid significant change in
their competitive environment. Additionally, a makeconomic and societal interpretations could
contribute to explaining green control implememtatas a means of obtaining environmental and
economic gains simultaneously.

From an individual perspective, EMA is consideredhave at its disposal “the right tools to
motivate managers’ commitment to implement and gtite positive attitudes towards green
initiatives, but it might not produce the expectedults due to behavioral problems” (Burritt
2004, 13). People today “expect managers to usmiress wisely and responsibly, protect the
environment, eliminate harmful toxins in the woikg and communities, and reduce greenhouse
gas emissions” (Marcus and Fremeth 2009, 17). Afiagly the moral obligations for green
management and environmental social incentives inmdlluence the manner in which managers
make effort-level and effort-allocation choices (N®and O’'Dwyer 2004). Moreover, as pointed
out by Perego and Hartmann (2009, 406) “manageffiait towards environmental sustainability
can only be inferred indirectly and imperfectlydbhgh some measures of green performance”.
The high uncertainty in measuring pollution or daymful ecological effect as well as stochastic
green events risk placing environmental performandside of the direct control of management
(Perego and Hartmann 2009). In this context, enurental psychology could provide innovative

insights explaining the interrelationships betweabe environment and human behavior. In



particular individual ecological knowledge and gresonservation attitudes might shed some
light on how managers subjectively use environmemtormation to make judgments and
decisions.

On the other hand, accounting scholars could iigest explanatory links other than linear
relations in order to explore how ecologically ated control creates value and to what extent
EMA is required for green management execution.ithatthl theories must to be considered to
predict and test non-linear relations. Indeed nafdhe theory underlying empirical management
accounting research assumes curvilinear relatigvigh this regard, Luft and Shields (2003)
mentioned that economic perspectives predict doeak functions for individual utility and for
organizational costs and profits, while cognitiveyghology assumptions predict U-shaped or
inverted-U response curves. Accordingly, rewardgiess would be practically interested in the
shape of the curve and try to identify the pointvatich the expected costs of further
environmental incentives outweigh the diminishingpected benefits. Moreover individual
attitudes and values towards green sustainabilightmaffect how corporate use of specific
environmental performance measures influences nessiatgarning curves and, in turn, the

effectiveness of green business decisions.

4.1.2. Looking at Different Levels of Analysis

So far most explanatory links examined in scieniburnals have analyzed antecedents and
effects of EMA practices across companies, firndunits and other organization entities. As a
result, accounting scholars could complement exgs&EMA knowledge by investigating how
managers individually use environmental and acdngninformation to make green decisions
(Norris and O’'Dwyer 2004). Researchers might alsalyze how the design and use of different
green management control practices could be agsdciaith different characteristics of the
managers who use them (i.e., values, skills, kndgdeand abilities). Hence researchers could
focus on examining EMA systems at the individuakleof analysis to further understand how to
design and use control tools that shape managewssidns for green management execution.
According to extant research in managerial accagnLuft and Shields 2003), theories from
social psychology of organizations and predictibased on information economics and cognitive
psychology would be appropriate to examine varmg@ects of EMA practices at the managerial
level. Moreover these perspectives could help avaxde further explore the debate about

individual rationality for environmental managemenplementation.



4.2. Research Designs

4.2.1. Potential of Case-based and Field Study Design

Researchers have the opportunity to focus on irnth@vaspects of the role and design of
green management control tools within organizatidiey would ideally opt for qualitative case
or field study designs to allow for the investigatiof relevant unexplored facets of EMA. Indeed
managerial scholars need to define new construaisogerationalize new variables in order to
draw a more complete picture of the concept of agioblly oriented control. For this purpose,
academics could start spending time “performingtesyatic observation, description and
classification, which lie at the foundation of kredge creation” (Kaplan 2011, 371). A more
informed basis for these aspects would lead tongao modeling, theory-building and
hypothesis-testing activities (Kaplan 2011).

We identify three specific new areas for invesimatFirstly, accounting researchers should
further examine the role of informal control sysgereuch as organizational culture, leadership,
learning and people, to drive green managementuérec For instance, as suggested in the
literature (Epstein 2010), soft factors such asaganal inertia, lack of requisite skills, corparat
culture and the reluctance to change might be &sdcwith different applications of eco-control
tools and success in performing green initiativés.such, field-based explorations would be
conducted with the purpose of understanding enmewtal management implementation
approaches beyond formal incentives.

Secondly, research scholars need to know more aheupractical aspects of EMA when
green management control is practiced by businefgegsionals other than accountants. Indeed
non-accountants could be equipped with differenbvidedge, skills and abilities that could
influence how EMA mechanisms are used and therbbyeffects related to their application.
Additionally, prior studies have indicated that rmgament accountants are shifting toward the
top of the organization, as business partners |inlével decision-making (Sorensen 2008).
Therefore, researchers are required to examine hehahe changing role of management
accountants fits with the pivotal function they aeguired to perform for green management
(Henri and Journeault 2010).

Finally, accounting researchers could develop ew®to accurately measure green costs and
benefits, in line with the holistic concept of emvimental performance. To do so, they need to
overcome the several limitations potentially hindgrthe informativeness and contractibility
associated with the measures, and the goal conggudetween the environmental and
organizational objectives (Burritt and Schalteg2@t0; Henri and Journeault 2010; Burritt 2004;



llinitch et al. 1998). Keeping this in mind, as gagted by Kaplan (1986; 2011) managerial
scholars could start by observing, documentingdestribing leading practices and innovations.
They could next identify where a specific set adegr performance metrics seems to be effective
and where the measures fail in execution. They @vdirally be able to formulate general
principles that drive the choice for the “right”veronment-related performance measures. As a
result new convincing variables reflecting the nplét dimensions of corporate environmental
performance (financial/non-financial, internal/exia, direct/indirect, tangible/intangible,

process/results) could be operationalized, testdgeoposed.

4.2.2. Relevance of Large-scale Empirical Evidence

Conclusive empirical evidence on the design anelle¥ diffusion of EMA mechanisms
should be large scale in nature and consider bss@seof all sizes in all industries. Consequently,
extensive survey designs represent an approprietieath to investigate EMA systems in broader
settings. In particular, more cross-country andssiiodustry studies would validate the
correlation paths and causal associations exammeldte in single organizational or industrial
case analyses, allowing for better generalizatibthe findings (Henri and Journeault 2010).
Moreover, a more complete understanding of theusiitin level of green control mechanisms
within firms requires both academic researchers arahagerial professionals to consider
implementation characteristics across SMEs andinvitinganizations operating in developing
countries (Burritt 2004).

Additionally, a longitudinal research design shoblg selected to allow for investigating
changes in EMA practices over time. However, gitles high costs and difficulties associated
with longitudinal studies, cross-sectional survaig constitute an appropriate method (Burkert
et al. 2010).

5. CONCLUSIONS

The aim of this study was to substantiate the fieechore theoretical and empirical research
on innovative aspects of EMA practices adopteditmgs to foster green management execution.
The point of departure for our reasoning in Secflomas that today both corporate leaders and
academic researchers agree upon the relevancee®h gnanagement in leading organizations.
Indeed managerial scholars and professionals @athk integration of corporate environmental
considerations into business strategy, thus interaipnal and capital investment decisions.
Accordingly, EMA represents one of the mechanisseduby firms to incorporate environment-

related information into day-to-day decision-makargl take advantage of the potential benefits



of environmental performance. Hence, as stated dhal&gger & Burritt (2000) ecologically
oriented management control tools serve as a me&rnsxecuting environmental strategy
throughout the organization. However, successfuplementation remains challenging and
defined targets are hardly fully reached (CIMA 20Epstein 2008). Several lines of evidence
have indicated that many of these difficulties associated with conceptual and practical
problems with management control systems in integgaenvironmental information into
decision-making and providing guidance on how tieaively implement green management
(Epstein 2010; Berns et al. 2009; Burritt 2004).

In Section 3 we therefore reviewed extant litemton EMA practices published in both
scientific and practitioner journals, exposing timportant findings and shedding some light on
interesting, unexplored issues that need to baduihvestigated in order to complement existing
knowledge. Firstly, in relation to the diffusion dfie concept of EMA, academics have the
opportunity to examine whether and to what exteaeg control mechanisms can be generalized
to all types of businesses in cross-cultural sgdtildditionally, researchers might invest more in
analyzing the role of informal control systems tovel green management implementation, as
well as cases where environmental accounting istipesd by various business professionals
other than management accountants. Secondly, whilestigating significant antecedents
influencing the decision to adopt and how to desffective EMA mechanisms, accounting
scholars should attempt to further explain variagian the role and different applications of the
observed green control practices in cases of degaftom the win-win economic prediction.
Finally, when examining the potential effects proeld by the use of ecologically oriented control
tools, researchers have the opportunity to invatgignore how EMA systems contribute to
organizational performance. Moreover, academics ithe opportunity to further explore the
concept of environmental performance and developenmaclusive metrics to define, measure
and control this broad corporate domain.

In Section 4 we identified avenues for future erplary studies and addressed
recommendations for research design. On the ond, hae suggested innovative theoretical
developments to establish and investigate new tdinka. Researchers could accordingly use
sociopolitical argumentation and psychological edeations to explain applications of
corporate EMA practices either only partially ortiezly not justified by profit-maximization
theories. Similarly, a multiple theoretical approamight serve to investigate the extent to which
EMA is required for effective green management. &i& proposed the adoption of theories

from organizational social psychology, informati@eonomics and cognitive psychology to



investigate the various aspects of EMA at an imtligd level and examine the debate about
managers’ individual rationality in green managetmerplementation. On the other hand, we
derived recommendations for appropriate researcdigae to address specific open issues
outlined in the review. In particular, we propodbe qualitative caseffield study approach as
appropriate for the further examination of thoskevent facets of EMA practices that today
remain partly unexplored. For this purpose, reseasc could start with the systematic
observation, description and classification of prat aspects of EMA, possibly defining
appropriate constructs and new convincing variatidarther explore the role of informal green
control mechanisms, the case of environment-relatedtrol systems practiced by non-
accountants and the multiple dimensions of corposatvironmental performance. We finally
indicated large-scale, cross-sectional surveys #&mbitudinal studies for the empirical
investigation of the design of EMA mechanisms amel level of diffusion of these tools across
SMESs, non-manufacturing organizations and firmsaueg in developing countries.

In conclusion, we think that academics should péay important role in investigating
challenging aspects of EMA practices that todayaienpartly unexplored. More research is
therefore required in order to accumulate a stddotutions to better explain the design and role
of effective green control tools adopted by orgatians for green management execution. There
is a need for new theoretical developments as aglempirical evidence with regard to eco-
control and we hope that this paper stimulates débate on innovative approaches to the

appropriate design of such research.
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CHAPTER I

Corporate Provision of Incentives for the
Attainment of Environmental Targets’
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Corporate Provision of Incentives for the
Attainment of Environmental Targets

ABSTRACT: This paper examines the determinants influencingparate choice to provide

managers and employees with incentives for thénatent of environmental targets. We analyze
a cross-industry panel of 829 global listed firmeni the 2007-2013 Carbon Disclosure Project
investor survey. According to agency theory andaddegitimacy, we find that the probability of

adopting green incentives increases at the presginaebusiness policy for green management,
with higher investment in monitoring environmerpalformance and with higher peer pressures.
Also, non US firms are more likely to respond towiesnmental concern by means of assigning
green rewards to their employees. Consistent vétiomal and social accounts explaining the
diffusion of managerial practices in the field, earlier establishment of an environmental policy
is associated with earlier corporate use of graearitives, while industry-peer pressure impacts
later adoption. However, country peers influenceieraprovision. Finally, companies investing

more in monitoring the green aspects of the busiaes likely to be later adopters, suggesting the
need to cumulate knowledge about the informativerdsnvironmental performance measures

before inserting them in compensations contracts.

Keywords: Environmental management accounting, incentiveesys, green management.



1. INTRODUCTION

Organizational concern about environmental sustéditiahas grown dramatically in the last
thirty years to become a dominant theme today. d&qilons about corporate need for green
management come from two main perspectives. Thaossiz approach states that companies
engage in environmentally responsible activitiessivategic reasons with the goal to maximize
shareholder value (Porter and Linde 1995). By asts$; the sociopolitical perspective argues that
firms commit to environmental sustainability to qagnwith green regulations and avoid the
deterioration of their reputation, potentially, Imat necessarily, to the detriment of the economic
interest of shareholders (Moser and Martin 2012rdds.and Fremeth 20009).

As changes occur in corporate concepts and acdulitytdor the environment, accountants
are called to put major effort on designing accmgnénd control systems that provide managers
with environment-related information, foster greemanagement execution, and facilitate the
disclosure of corporate environmental performartdepvood 2009a, 433). In particular, it is
now widely accepted that, if green sustainabilias become a corporate priority, then strong
incentive systems need to be associated with it 2BR2). Accordingly, survey results document
a growing number of firms adopting sustainabiliéjated compensation plans to motivate
managers and employees and make them formally atadue for the attainment of
environmental targets (Glass Lewis &Co 2013; TCB20Berns et al. 2009). For instance, an
analysis of Thomson Reuters ASSET4 data over niane 4500 public world compantamveils
that, in 2013, approximately 33.6% of listed firinas at least one of their senior executives’
compensation linked to sustainability targets.

However, many researchers and professionals highlige difficulty for companies to
incorporate green aspects into management procasdeparticularly, underline the existence of
a divide between good intention and execution (Bieet al. 2013). Major barriers to effective
green corporate action could be associated withceqmal and practical problems with
management control and performance measurement ameaols integrating environmental
information and influencing ecological decisionse(Ehi et al. 2013; Burritt 2004; Epstein and
Roy 2001). For instance, some authors claim thet difficult for companies to come up with
reliable measures regarding environmental perfoomatimension affecting their choice to tie
compensation contracts to green objectives (Eatled. 2014). As standards for environmental

performance measurement are developed, it will &@ee to make ecological performance a

! Thomson Reuters’ ASSET4 collects ESG public infdiamafrom more than 4500 global listed firms.
Figure A in Appendix shows the yearly distributioh corporate use of senior manager compensation
plans.



factor in the compensation plans of employees. (G&bbkolars note that economic models alone
are not sufficient to explain the observed hetemegg in firms’ use of managerial control
systems in case of departures from their impliesiaptions (Hopwood 2007; Ball and Brown
1968). So far, there is little knowledge on why dra firms choose to insert environmental
elements in incentive mechanisms (Derchi et al326tenri and Journeault 2010). Most research
focuses on CEO compensation linked to sustainglisifues, analyzes total compensation instead
of concentrating on specific environmental compadsieand investigates performance effects of
green rewarding. No empirical evidence exists yethe reasons why firms choose to include
environmental aspects in incentive plans or how thake this decision. The aim of this work is
to make a first step in this direction and to betederstand corporate provision of green
incentives. More specifically, we explore some valg determinants influencing the choice of
using and the time of adoption of environmentalfgremance measures in compensation
contracts. With the term environmental performanmoeasure we refer to any type of
environment-related criteria or metrics used toleate agent’s effort to achieve an assigned
green target. For instance, environmental goale tak form of carbon emission reductions,
energy efficiency achievements, sales of envirorisfreandly products and services, completion
of climate change risk mitigation plans, ideatiom alevelopment of new operating processes or
product design that mitigate the environmental iatpandividual behavioral changes at the
benefit of the climate. Environmental performanndigators linked to these targets could be
objective, easily quantifiable measures or morgestiive, judgmental measures (i.e. flexibility in
assigning weights to measures, use of qualitaterffopmance evaluations, and/or discretion to
incorporate other environmental performance ca)efiittner et al. 2003).

In line with the literature on corporate demandsgieen management, we initially examine
two sets of hypotheses that, alone or combinedificla firm’s decision to implement
environmental performance-based incentive schemeeaindividual level. First, based on
agency theory, we argue that the inclusion of grperformance measures in compensation
contracts increases the alignment of the agent whiéh principal by means of making the
contracting more effective (Milgrom and Roberts 298%olmstrom 1979). Second, based on
institutional theory (Ansari et al. 2010; DiMaggand Powell 1983), we argue that firms choose
to insert environmental elements in compensatioriraots as a symbolic “legitimacy” response
to external and internal social influences or pmess. Subsequently, we use theoretical
predictions from the literature on the diffusion mfctices among organizations (Ansari et al.

2010; Rogers 1995; DiMaggio and Powell 1983) angelibp two sets of hypotheses to explain a



firm’s choice about the timing of green incentivdoption. Accordingly, economic rational
accounts are expected to be associated with alereaorporate use of green incentives, while
social accounts lead firms to choose to adoptrti@shanism at a later stage.

To test our predictions, we conduct our analys&s of cross-industry sample of 829 global
listed firms that, in the years 2007-2013, respdntiethe Carbon Disclosure Project investor
survey and provided information about the use akimives at the individual level for the
attainment of climate change targets. In the peobdnalysis, 68.8 % of sample firms provide
incentives to managers and employees for the mamageof climate change issues including the
achievement of environmental targets.

In accordance with agency theory predictions (Milgrand Roberts 1992), we find that
firms that integrate environmental issues intortiheisiness model through al-hoccorporate
policy are more likely to provide green incentiv€sirther, corporate investment in monitoring
environmental performance is positively associatgtth the likelihood that a firm decides to
insert green performance metrics in compensatiansplFrom an institutional perspective, social
influences have a significant impact on corpordteice to use green incentives in the forms of
peer pressures, both at the country and indusugi.lén addition, these primary results shed
some light on other characteristics of these mhatips. Overall, environment-oriented
monitoring effort and peer pressures are not ligeassociated with the probability of using
green incentives but show decreasing marginal &ffiec higher values of the variables. Further,
our results demonstrate that, compared to US bam®panies, firms not domiciled in the US are
more likely to respond to higher environmental @ncthrough the provision of green incentives
designed to motivate managers and employees and thakn accountable for environmental
goals. The latter findings are in line with loanneuSerafeim (2012) showing that countries
whose laws and regulations promote market competénd shareholder protection (i.e.: US) are
associated with lower corporate environmental parémce.

In addition, our results are partially consistenthwtheoretical predictions from practice
diffusion research (Ansari et al. 2010; Rogers 199B/aggio and Powell 1983). In line with
rational accounts, we provide robust empirical emite that firms with an explicitly business
policy for environmental sustainability establistecan earlier stage are more likely to be earlier
adopters of green incentive schemes. On the cgntliams investing more in monitoring the
environmental aspects of the business are morly likeadopt green incentives at a later stage,
suggesting the need for the principal to cumulat®vwkedge and experience about the

information content provided by environmental parfance measures before deciding to include



them in compensations contracts. Finally, consistéth social accounts predictions, we find that
industry peer pressure is positively associatedh witfirm’s later decision to introduce green
incentives for managers and employees. Howeventopaeighbors exercise a more immediate
effect and influence a firm’s choice to use grementives at an earlier time.

Our work contributes to the literature in three wayFirst, we complement extant
environmental accounting research by providing sexm@anations about the reasons why and
when companies decide to adopt “eco-friendly” cointsystems (Burritt 2004; Henri and
Journeault 2010). Second, we enrich the empiricahagement accounting literature by
exploring corporate provision of incentive schemesed to motivate green management
execution. In particular, we extend the body of Wiealge on performance evaluation by
detecting the role of environmental performance suess inserted in compensation plans.
Finally, we contribute to environmental managenwfitision research by documenting why and
how the use of green incentives spreads among.firms

This research has also important implications feeicpce as well. From a regulatory
perspective, we offer policy makers a better urtdeding of how firms respond to green
management demand and we provide them with romdsuaeful information to determine the
best design and mix of environmental rules for estyciFrom an investor point of view, socially
responsible asset managers need to select goodumeessful firms to allocate their scarce
resources and diversify their portfolio. Undersiagdthe reasons driving firms to adopt green
incentives might significantly help socially resgdile investors to interpret corporate
environmental performance. Hence, this would supi@m in predicting more precisely which
companies are more likely to significantly increakeir engagement towards environmental
sustainability. Finally, from an organizational geective, we shed some light on the role of
incentives for green strategy and corporate respitibsexecution.

The remainder of the paper is divided into fivetmers. In Section Il we discuss the theory
and develop our research hypotheses. Section dhirdees the sample selection process. Section
IV illustrates the variables measurement processesl in our empirical analysis. Research
methods and results are provided in Section V.i@edl concludes with a summary of the

findings.

2. THEORY AND RESEARCH HYPOTHESES
From an economic perspective, it is well known timaentives influence the behavior of
individuals (Baker et al. 1988). In this respecimpensation schemes are designed to incentivize
people to pursue the strategic interests of firPreifdergast 1999). Thus, if sustainability has



become a corporate strategic priority, then firmeech to put in place strong incentives.
Unfortunately, existing compensation plans do necessarily promote sustainable value
creation. As a result, professionals and scholiés atart exploring different ways of integrating
Environmental, Societal and Governance (ESG) fadgtoincentive contracts.

For example, as documented by Thomson Reuters’ A&Siatabase, corporate use of
sustainability-linked rewards for senior managsrb&ecoming quite popular. More specifically,
ASSET4 reports that the number of firms adoptingtanability compensation plans has
significantly increased, from a 3.9% in 2002 ta3a630 in 2013. The character of this diffusion is
confirmed by survey results from practitioners simgathat firms increasingly invest resources to
develop new organizational capabilities, includmgulture that stimulates and reward green
vision, and managerial tools to support environmkemerformance measurement, business
modeling and internal reporting (CIMA 2011; Berrtsa¢ 2009). In line with this evidence,
Eccles et al. (2014) indicate that companies knawrsustainability leaders are more likely to
introduce environmental and social metrics in serggecutive incentive schemes. At the
institutional level, we also assist to a flourigihibody of guidance literature for investors and
companies on how to integrate ESG issues in execatanagement goals and incentive schemes
(PRI 2012).

As Henri & Journeault (2010) suggest, green peréooe-based compensation refers to the
integration of environmental criteria in the evdioa and rewards process of employees to direct
their efforts towards the achievement of environtakegoals. Prior environmental management
literature has only partly addressed the desigimoéntive systems and the characteristics of
environmental performance measures used in comp@msplans. A first group of studies,
mainly prescriptive in nature, describes how firstsould design compensation systems to
improve environmental performance (Dutta and Law®009; Lothe et al. 1999). In parallel, an
embryonic stream of research in environmental egoc® draws analogies from mainstream
agency theory and analytically investigates howeintive systems should be modified to
implement environmental strategy (Zabel and Roe9RO®Related evidence indicates that
measuring green performance has several limitatioais potentially hinder the informativeness
and the contractibility associated with these msfriand the goal congruence between
environmental and organizational objectives. Anothet of studies empirically focuses on the
association between environmental performance d&f@ €ompensation. In particular, Stanwick
and Stanwick (2001) study a sample of 190 firmshm years 1990 and 1991 and demonstrate

that there is a strong relationship between CEO pasrsation and firm’s environmental



reputation, size and financial performance. Berr&m@omez-Mejia (2009) analyze longitudinal
data of 469 US firms and find that good environrakperformance increases CEO pay, that
pollution preventing strategies affect executivenpensation more than end-of-pipe pollution
control, and that an explicit use of green goveceamechanisms (specifically, environmental
pay policy and environmental committee) does n@nsjthen this link. More directly, Campbell
et al. (2007) document the existence of a positieationship between environmental
performance and the environment-related compone@E®’s compensation plans in US-based
companies. In particular, the authors indicate thate exists a risk premium compensating
CEOs for incremental environment-related persondleconomic risks in more environmentally
sensitive industries. Similarly, Cordeiro & SarK®008) using data from a sample of 207
S&P500 firms report a significant impact of firm#d environmental performance on CEO
compensation levels, but only for firms declarioghave established an explicit link between
environmental performance and executive contrdttsally, other authors examine empirically
the organizational effects associated with theaisgeen compensation contracts. Testing green
performance effectiveness of specific organizatiareangements over a large sample of US
electronics facilities, Russo and Harrison (2008j fthat only the presence of a formal link
between plant manager compensation structure amdoemental performance contributes to
reduce plant-level toxic emissions. Berrone & Gosivkgia (2009) find that CEO long-term pay
increases pollution prevention success. Referong lbroader concept of corporate sustainability,
Deckop et al. (2006) document that short-term CEB@ ip negatively related to corporate social
performance whereas a long-term focus is positivelgted to corporate social performance.
However, neither of these two papers investigatesdirect effects of sustainability elements
used in incentive contracts. Differently, Ecclesaét (2013) examine a global cross-industry
sample of large organizations between 2007 and,2id analyze the effectiveness of monetary
and non-monetary incentives provided by comparoetheéir managers and employees for the
achievement of climate-change targets. In line witbnetary crowding-out motivation theory,
they find that the use of financial incentives ssa@ciated with higher carbon emissions compared
to the provision of non-monetary rewards.

Overall though, empirical evidence on the role i&eg incentive schemes remained limited.
Most of research focuses on CEO level, analyzed tmimpensation instead of disentangling
organizational causes and consequences of spemificonmental components, and mainly
investigates performance effects associated wihute of environmental rewards. In addition,

there is little knowledge on the use of green itiwes for organizational levels other than the



CEO. In particular, there is no empirical evideocethe reasons and the way companies choose
to insert green performance measures in compensationtracts. A notable exception is the
work of Eccles et al. (2013), where the authorsegg corporate use of green monetary and non-
monetary incentives on various economic, reputaticend ethical antecedents, as a first
instrumental stage for the main econometric anglysi

Our study complements existing knowledge by emglisicexploring a set of determinants

for firms to adopt green incentive schemes.

2.1. Determinants of Corporate Adoption of Green Incentves

As briefly mentioned in the introduction, corporateeds for environmental management
practices are seen through two lenses.

Based on an economic perspective, a group of schatgue that firms make environmental-
friendly investments only when they maximize shatdér value. According to this line of
thought, companies create a business case foroenwimtal sustainability and incorporate green
aspects in their strategies because of the potdimgancial benefits associated to environmental
performance (Bénabou and Tirole 2010; Porter amudéd.i1995). First, pro-environmental
activities such as waste reduction, energy contiervand material reutilization positively affect
productivity and, thereby, reduce operating ca8tster and Linde 1995). Second, superior green
performance enhances corporate reputation and magrate additional revenues by satisfying
the needs of green consumers (Hart 1995). Finglhpd environmental performance reduces
compliance and liability costs, and the long-teisks associated to resource depletion, pollution,
and fluctuations in energy costs and product ligds (Shrivastava 1995).

Other scholars use a sociopolitical approach agdeathat firms engage in environmentally
responsible initiatives to conform to societal bdames and behave with “legitimacy” (Mathews
1993; Parsons 1960). Companies focus on “eco-fiyermistomer needs and invest in eco-
efficient processes in an attempt to respond to-ghameholder constituents’ demands,
potentially, but not necessarily, to the detrimehtthe economic interest of shareholders. If
managers decide to engage in environmentally resdiplenactivities because of reputational
considerations, then some of these green activitiey be undertaken at the expense of
shareholders

2 By the expression “at the expense of shareholdevs’refer to Moser and Martin’s definition (2012,
798), meaning that “the costs of the environmergaponsible activity to the firm exceed the besefit
the firm”.



Based on this literature, we propose two sets gbtheses that, alone or in combination,
explain corporate provision of environmental parfance-based incentive schemes. First, based
on an agency theory perspective, we argue thatuiee of green performance measures in
compensation plans the efficacy in contracting leetwthe principal and the agent given the
informativeness of the metrics related to effdmsaddition, we argue that corporate investments
in environmental performance monitoring influenbe guality of the measurement model and,
thereby, the efficacy in contracting when principakds to align the agent’s efforts to strategic
environmental targets. Second, from an institutiggeaspective, we claim that companies may
choose to include environmental performance measate compensation plans as a symbolic
response to societal and political external pressukccording to this line of thought, firms try to
demonstrate that they operate with “legitimacy” hiit the societal boundaries and that their

managers are accountable for their actions.

2.1.1. Economic Efficacy in Contracting

Based on principal-agency theory, the design oinaantive contract addresses the general
problem of motivating the agent to act on behalfpahcipal’'s desires (Milgrom and Roberts
1992). Prior work on performance evaluation ingzges the design of optimal compensation
contracts and focuses on the importance of ingeattequate performance parameters to make
agents’ pay depending on their performance (Milgamd Roberts 1992; Holmstrom 1979). For
instance, the selection and “the relative weiglatcetl on a performance measure should be
related to the measure’s level of informativeneggrding the manager’s action choice” (Ittner et
al. 1997, 233; Feltham and Xie 1994; Banker andaD&089; Holmstrom 1979). In turn, the
level of informativeness of a specific measure rlap be a function of the overall effectiveness
of the measurement process implemented by the (flifgrom and Roberts 1992). Principals
may decide to improve measurement by investing amitaring systems to increase the overall
quality of the measures used to evaluate and rewgemts. These decisions are costly but
improve principal’s information on agents’ perfomnca (Milgrom and Roberts 1992). As a
result, the ability to incorporate this informatiom compensation decisions depends also on
principal’s monitoring effort (Hoppe and Moers 2011

In this study, we assume that there exists an @ptitasign of compensation contracts for a
firm and we hypothesize that firms choose to adopén incentives to adjust to the optimal level.
Accordingly, we propose an agency framework to iregiortant antecedents explaining a firm’'s

decision to incorporate green performance measuresompensation plans, as a means to



increase the efficacy in contracting with agents. We discuss in the following subsections,
various factors can potentially impact the inforivertess of green performance measures.

Environmental Policy

One potential determinant of the information cohtaéingreen performance measures is the
company’s business strategy. Based on principakageodels, organizations tend to make
greater use of, or place more weight on, a spetyfie of measure when pursuing a specific
business strategy. Accordingly, prior research icansf that firms following a prospector strategy
or having implemented strategic quality initiativesy more extensively on specific nonfinancial
performance measures in bonus plans, such as oeisteatisfaction, specific nonfinancial
strategic objectives and product or service qudlitiner et al. 1997). Also, other empirical
contributions demonstrate the use of certain nanitral measures as function of their level of
informativeness under given strategic directionsgrethy et al. 2004; Ittner and Larcker 1995).
In the field of corporate sustainability manageméiucles et al. (2014) investigated the impact
of the integration of ESG issues into a companyrategy on organizational processes and
performance. In particular, the authors identified the US market a group of 90 High
Sustainability companies as entities that at aly etiage, by 1993, voluntarily adopted a set of
managerial policies aimed at improving the social the environmental aspects of the business
such as an emission reduction policy. Subsequettiéy, tracked over years the organizational
arrangements and performance of these companiescmnpared them to a matched sample of
US firms that adopted almost none of these poli¢cesned Low Sustainability companies. As a
result, they found that High Sustainability firmgyrficantly exhibit distinct organizational
processes compared to Low Sustainability compar8escifically, the authors noted that the
board of directors of these firms is more likelyl® formally responsible for sustainability and
top executive compensation is more likely to barefion of sustainability performance metrics.

Further, the business paradigm for environmentatasnability requires firms to follow a
green innovation strategy aimed at finding creativel effective solutions to reduce pollution
and, thereby, increase the productivity of theierapions (Porter and Linde 1995). In addition,
their innovation offsets should encourage themeteetbp new business opportunities, to create
first-mover advantage in new eco-friendly markets strengthen community relations and to
improve their reputation (Porter and Linde 199B)tHe field of corporate sustainability research,
Nidumolu et al. (2009) studied a wide breath otansbility initiatives from 30 large companies
and discovered that the pursuit of sustainabiliystitutes an opportunity to seek out new

bottom-line and top-line returns from organizatioaad technological innovations. Similarly,



Eccles et Serafeim (2013) analyzed more than 3p0@@nizations from 2002 to 2010 and found
that if companies innovate they can simultaneoimjyrove ESG and financial performance. As
claimed by the two authors, many improvements, sa€hreducing manufacturing waste or
energy consumption, involve minor or moderate iratimns that can enhance efficiency and,
therefore, financial performance. However, thosevations are necessary but not sufficient to
ensure competitiveness. Addressing the most sigmifi ESG performance requires major,
organization-wide innovations: new products, newcpsses, and innovative business models
aimed at improving the firm’'s “material” ESG penfoancé. To do this, some organizational
barriers to change need to be overcome. For instatie compensation contracts of the
employees — typically linked to short-term perfonoa - should be tied to ESG measures to
ensure agents’ efforts to be associated with th@a’di most critical long-term sustainability
performance.

As a result, it is reasonable to expect companigislwhave formally started “to recognize
the environment as a competitive opportunity — aoidas annoying cost or a postponable threat”
(Porter and Linde 1995, 114), to improve their nneasient and assessment methods to control
for the firm’s environmental performance. In pautar, firms that have integrated environmental
issues into their business strategy through thetemtoof a corporate policy would be more likely
to insert green performance measures in the ineemtians of their employees to make them
accountable for the attainment of environmentagciyes.

Accordingly, our study aims to explore whether andvhat extent a firm’s environmental
policy influences the choice to provide green inib@s. This premise motivates the following

hypothesis.

H1: Firms are more likely to adopt green incentiveesols as they have adopted a business

policy for environmental sustainability.

I nvestment in Monitoring

As mentioned before, the monitoring intensity o€ tprincipal on the agent is another
potential determinant of the extent to which enmimental performance measures are informative
about agent’s effort. Given that the informationalue of a performance measure is affected by

its noise, firms may decide to invest resourceddsign information systems that increase the

3 Based on the Sustainability Accounting Standardr8¢8ASB) definition, the materiality of an ESG
issue refers to the economic impact associated twithmanagement of the same issue. That is, higher
the probability that the management of a certai® ESue affects the firms’ valuation parameterachs
as revenue growth and return on capital -, highésimateriality (Eccles and Serafeim 2013).



level of precision and, thereby, the quality of théormation provided by the metrics used to
evaluate and reward agent’s behavior (Milgrom aothdRts 1992). As argued by Hunton et al.
(2008), “examples of information systems that asedu for monitoring purposes include
budgeting systems, reporting procedures, direcersigion and internal audit”. For instance,
internal audit research indicates that increaseditoring intensity alleviates information
asymmetry between the agent and the principal addces misappropriate behavior (Hunton et
al. 2008; Anderson and Young 1988). In particularthis paper we focus on different types of
managerial mechanisms used at various levels witlain organization to monitor the
environmental performance achieved by any agentifsgaly accountable for it (i.e., from
senior executives to employees).

With this regards, Thomson Reuters’ ASSET4 datalitie®iments a growing number of
companies investing in ad-hoc governance mechanamismonitoring-like tools to manage
sustainability issues. For instance, the numberfimhs, voluntarily disclosing a separate
sustainability report or publishing a sustainapiliélated section in their annual report, sharply
increased, from a proportion of 5.5% in 2002 to462.in 2013 (see Figure A in Appendix). In
line with these figures, a KPMG survey conducted?@il indicates that 95% of the Fortune
largest global 250 companies (G250) issue sustdityateports, up from 80% in 2008 (KPMG
2011). Also, ASSET4 data unveil firms have incregli used other monitoring-type
mechanisms, such as sustainability committeesamnggwith diffusion rate from 9.7% in 2002
to 61.2% in 2013 — see Graph C in Appendix), exkeaudit on their sustainability reports (from
17.1% in 2002 to 82.5% diffusion in 2013 — see Fgé in Appendix), and ISO 14000
certifications (with usage rate spreading from 2¢i5 2002 to 45.5% in 2013 — see Figure A in
Appendix).

Overall, corporate adoption of sustainability ganarce mechanisms reached a level of
diffusion higher than 40% already in the period 2@009. By contrast, the diffusion of
sustainability-linked senior management compensatians remains lower than 40% in 2013
despite an increasing trend. At a first sight, éhdsscriptive figures suggest the existence of an
anticipatory role of these governance mechanismsogporate choice to integrate sustainability-
related incentives into compensation contracts.

Our study explores whether and to what extentra’siinvestment in green sustainability
monitoring systems influences the choice of incoapog environmental performance measures

in compensation plans. These premises motivatéotlesving hypothesis.



H2: Firms are more likely to use green incentive sat®mhen they invest more in

environment-oriented performance monitoring systems

2.1.2. Social Influences

Prior work on the diffusion of voluntary corporgbeactices state that “whereas economic
models draw on informational arguments about tHaeevaf an innovative managerial practice,
social accounts tend to emphasize growing levelsressure toward social conformity” (Ansari
et al. 2010, 67). Based on these socio-politicabties, understanding the patterns by which an
innovative organizational practice spreads in ib&lfalso requires “framing the mechanism in
relation to its adoption environment” (Fiss et 2012, 1082). Specifically, Ansari et al. (2010)
argue that practice adoption is likely to be a#eldby processes occurring both outside and inside
the borders of an organization. For instance, bexaof cultural factors and normative
expectations of outside stakeholders (Abrahamsof1;1DiMaggio and Powell 1983),
“organizations may find advisable to adopt a specifanagerial practice to increase or maintain
their standing in the eyes of their constituenci@sisari et al. 2010, 70).

Accordingly, in the context of green managementmpganies must show a material
commitment to environmental sustainability to complith green regulations and societal
expectations, and to avoid the deterioration oir tteputation, which could potentially result in
loss of sales and higher costs (Marcus and Fre2@08; Mathews 1993; Parsons 1960). In line
with this theoretical ground, many empirical stgdfecus on specific company-, industry- and
country-related factors and provide evidence oégrmanagement practices used by companies
to address their exposure to social, legal andtigaliinfluences (Cho, Guidry, et al. 2012,
Marquis and Toffel 2012; Reid and Toffel 2009; Setinet al. 2009; Cho and Patten 2007,
Bouma and Kamp-Roelands 2000). The majority of éhasrks explore issues related to
environmental disclosure and explain a firm’'s diecisto use external reporting, as a tool to
reduce exposure to social and political pressuse@posed to a means for signaling an
unobservable strategy toward green targets (Charget al. 2012; Clarkson et al. 2008; Cho
and Patten 2007; Al-Tuwaijri et al. 2004). On thbews, a smaller group of studies focus on
internal control systems and find that expectatiohdifferent stakeholders influence the set of
green information that managers choose to measusn ienvironmental management system
(Gates and Germain 2010; Bouma and Kamp-Roelar@3)20



Therefore, we argue that corporate provision oegréncentive schemes is a function of
specific social influences. In the following subsees we discuss two sets of antecedents that are
expected to influence a firm’s decision to adoptiemmental incentives as a “legitimacy” tool.

Environmental Performance Concern

One potential set of measures relates to the mitemnd external pressures companies face
because of environment-related concerns. More fepedty, corporate exposure or visibility with
respect to stakeholders demanding socially resplenbiehavior incentivizes firms to engage in
such behavior (Bénabou and Tirole 2010). For irarin voluntary disclosure literature
predictions from socio-political theories argue ttlmmpanies, whose social legitimacy is
threatened, have incentives to increase envirorahdigclosure to inform relevant publics about
changes in their performance and to seek to chamggsublic expectations (Patten 2002;
Lindblom 1994). In some cases, these corporatetagpn or “image concerns could take the
form of “greenwash”, which represents a way to elisate a misleading picture of
environmental friendliness in some dimensions bwes to obscure less savory ones” (Bénabou
and Tirole 2010, 11). Accordingly, many empiricaldies find a negative association between
corporate environmental performance and the levetliscretional environmental disclosure
(Cho, Guidry, et al. 2012; Marquis and Toffel 20Cho and Patten 2007). Similarly, Reid and
Toffel (2009) use the theory of social movements a@emonstrate that activist groups and
government actors can spur changes in organizattiselosure of climate change strategies.
Also, Simnett et al. (2009) extend their invesiigatto corporate voluntary assurance on
sustainability reports and unveil the existenca sfrong positive link between companies with a
higher need to enhance credibility and those ohessing to purchase assurance on the content
of their reports.

We extend prior research on corporate environmedistlosure to explore how firms
respond to specific social influences through thli®péion of internally-focused managerial
mechanisms. More specifically, we test whether tmavhat extent the firm’s environmental
performance concerns influence its choice to inc@@ green measures in compensation
contracts, to motivate managers and employees aké them accountable for the attainment of

green targets. This reasoning motivates the folgwiypothesis.

H3: Firms are more likely to use green incentive sawmvhen they face higher

environmental concerns.



Peer Pressures

Peer pressure is another potential determinarteoéxtent to which environmental measures
are used by firms in compensation contracts. listital tensions for legitimacy tend to
emphasize the growing pressures toward social cmitfp In particular, “social accounts tend to
assume that organizations frequently imitate otinganizations in order to appear legitimate and
that, with increasing institutionalization, the @tlon of practices is therefore often driven by a
desire to appear in conformance with norms” (Anegsl. 2010). As a result, “organizations tend
to imitate the models promoted by fashion settershose used by their peers” (Ansari et al.
2010). In the context of environmental sustaingbilBansal and Roth (2000) noted that
institutional pressures from industry peers makdifficult to deviate from the norm. Industry
members are strongly motivated by concerns ofifegity and mimicked the initiatives of their
peers. Moreover, the authors documented the pessssarconform that managers receive from
local community members. The frequency and thensitg of interactions place firms operating
in that field under greater scrutiny in case ofidens from the norm and push them to conform.

Empirical research on peer-related factors inflimmnccorporate choice to implement
environmental accounting mechanisms is scarce.tabi® exception is the work of Eccles et al.
(2013), showing a positive link between peer presgmeasured in terms of percentage of other
firms in any given country-year pair that adopt m@my or non-monetary incentives) and
corporate use of green incentives.

In line with this evidence, we explore whether émavhat extent both country- and industry-
specific peer pressures may affect a company’s sigcito incorporate environmental
performance measures in compensation contractsefbine, we extend extant research by testing

the following hypothesis.

H4: Firms are more likely to use green incentive sa®mhen they face higher pressure

from their peers, at both the country and induletvel.

2.2. Determinants of the Time of Green Incentives Adoptin

Prior literature on diffusion of innovations hagrsficantly contributed to our understanding
of practices adoption and diffusion across orgdigoma. In particular, an extensive body of
research examines how progressive innovations g¢gdeesdier in an economy and how resilient
firms could be convinced to adopt them, thus acagte the diffusion process (Rogers 1995;
Abrahamson 1991). As a result, many studies havastx on the diffusion speed of various

management practices among companies (Davis anduida2005). Diffusion speed (or rate of



adoption) is defined as the relative speed at whitlactor adopts a managerial practice. More
specifically, this group of works investigates ttearacteristics of early adopters as opposed to
late adopters, including identifying determinanishe time of adoption and measuring the rate of
diffusiort.

Based on this theoretical ground, early adopterergénizational practices are commonly
driven by a desire to improve performance throughexpected economic benefits resulting from
the use of a novel practice (DiMaggio and PowelB3)9 For example, cost effectiveness is
generally associated with earlier diffusion in mos$tthis stream of research (Rogers 1995).
Ansari et al. (2010) refers to these explanatiawm@onal accountsHowever, as an innovation
spreads, economic concerns become more and melevant because the adoption process is
increasingly driven by social conformity pressusesd legitimacy concerns. Hence, once a
critical mass is reached, efficiency concerns aglaced by social pressures from outside
stakeholders, leading companies to adopt pracsen with less consideration about their
economic value relevance (Ansari et al. 2010). Ainskal. (2010) refer to this second set of
explanations asocial accountsAs such, “strategies that are rational for indidal organizations
may not be rational if adopted by large numbersM&pgio and Powell 1983).

In line with this literature, we propose two sethgpotheses that, alone or in combination,
explain a firm’s decision about the timing of adoptof green incentives. First, we argue that
economic efficacy in contracting belongs, by nattoeeconomic rational accounts, influencing
the early diffusion of a managerial practice. Astsuve test whether and to what extent factors
explaining the economic efficacy in contracting associated to a firms’ decision to adopt green
incentive systems at an earlier stage. Secondpw&ider social influences as social accounts that
may lead later diffusion of a management tool. Adowly, we test whether and to what extent
factors used to proxy for social influences driegporate provision of green incentives at a later

time. More specifically, these premises motivatefthiilowing hypotheses.

H5: Firms are more likely to adopt green incentiveesols at an earlier (later) time when:
(1) they are earlier (later) adopters of a busimesdiey for environmental sustainability; and

(2) they invest more (less) in sustainability-otexzhperformance monitoring systems.

* Rogers (1995) distinguishes between the terms taomnd diffusion. Accordingly, adoption is a
process detailing the series of stages an orgémizandergoes from first hearing about a practiwe t
finally adopting it. On the other, diffusion refeis a group of phenomena indicating how an innavati
spreads. In our work, we focus on the concept ffislon. However, both terms are used interchanigeab
along the paper.



H6: Firms are more likely to adopt green incentiveesoés at a later (earlier) time when: (1)
they face higher (less) environmental concerns;(@hthey face higher (less) pressure from

their peers, at both the country and industry level

3. SAMPLE

We develop our sample using information on firms¢eantive contracts related to green
management through the investor survey of the Qaibisclosure Project (CDP). CDP is an
international, not-for-profit organization workirig drive climate change protection in business.
Starting in 2002, CDP has been collected data doooaand climate change from the world’s
largest companies on behalf of institutional ineesignatories The main goal of this survey is
to provide investors with tools to assess and marfag’s risks and opportunities related to
environmental aspects. Today, CDP manages theslagiebal database of primary corporate
climate-related information in the world, and leages on measurement and data disclosure to
identify leading companies in carbon management. iRstance, CDP elaborates scores
calculated according to a standardized methodolbich measures the overall quality of
company environmental reporting.

Up to 2014, over 4,000 organizations have repattad to CDP, accounting for 54% percent
of the market capitalization of the world’s larg86t stock exchanges. As a result, CDP database
has become a relevant source of data for praatittoand academics. For example, since April
2010, CDP ratings are publicly available on Goodlmance. Also, starting in 2013,
RobecoSAM, the company behind the Dow Jones Siadidity Indices (DJSI), agreed to use
CDP climate change questions as part of its ancmuglorate sustainability ranking process. On
the other side, a number of prominent empiricadistsl in the fields of management and
accounting elaborate on CDP data to provide rolstlence of the phenomena under
observation (Matsumura et al. 2014; Lewis et aLl2Eccles et al. 2013; Reid and Toffel 2009).

Since 2007, the CDP investor survey asks questonthe provision of ad-hoc incentives
used by firms at individual level to stimulate thehievement of climate change targets. More
specifically, the focal question of this study iSY&S or No” inquiry formulated as follows: “Do
you provide incentive for the management of climetange issues, including the attainment of
targets?® In addition, companies are asked to provide detedigarding the design of the

incentives. Based on CDP questions, assigned inesntould be monetary and nonmonetary,

® In 2014, CDP has been worked for more than 76@sitor signatories representing an excess of US$92
trillion in managed assets (see CDP website).

® This statement refers to question number 1.2 df32GDP investor survey. Question formulation
remained substantially unchanged from 2007 to Z6&8 CDP website).



while targets refer to any type of activities thatigate the environmental impact of the business
(i.e., carbon emission reductions, energy efficyehaw carbon energy installation and purchase,
sales of environment-friendly products and servicglsnate change risk mitigation plans,
ideation and development of less pollutant opegagimocesses and products design, use of
sustainable transportation fleet, and individualax@oral changes at the benefit of the climate).
Typically, monetary incentives are included in #mual bonus and are cash-based by nature. On
the other, nonmonetary incentives involve intargyitdwards based on public recognition, taking
forms of medals, prizes and public decorationsersftively, nonmonetary incentive take the
forms of tangible awards, such as company prodaits services, external gifts and services,
training programs, free hours for volunteering @mndnts for donations (Table A in Appendix
reports some examples of green incentive schenoes fiompany answers to the 2013 CDR
investor survey).

Annual CDP investor surveys are the first to prevtirect, large-scale, cross-sectional data
regarding environment-linked aspects of individiratentive schemes. From 2007 to 2013,
respondents to these particular questions incresgestantially from approximately 400 to 1,350
firms with response rate of around 80.0% stable twe years.

In particular, as displayed in Panel A of Tablewk initially identify a panel containing
6,976 firm-year observations and corresponding,#®94 unique companies that, in the period
2007 — 2013, report their choice regarding theaisgreen incentives schemes. Then, we exclude
data from companies in the Financial sector (setean the basis of CIGS Parent Sectors
classification) to reduce materiality concerns teddato sample firms’ environmental issueSo,
we obtain a panel sample containing 5,529 firm-ydxservations, corresponding to 1,328 unique
firms, with number of respondents dramatically @asing over the years, from 284 in 2007 to
1,063 in 2013.

" Eccles et al. (2011) argue that the problem withks, insurance and other financial institutiors th
show their commitment to sustainability by focusiog energy and water in their sustainability
reporting, is that these issues are simply not rizt® the sustainability of the institution it&el



TABLE 1. Sample Selection and Main Characteristics

Panel A.

Number of Number of
firm-years distinct frms

Al frm_year observations in CDP database indicegireen incentive

; . 6,976 1,709
adoption choice
Less:
Observations from firms in Financials Sectors -1,447 -381
Observations not covered by ASSET4 database +\@tises not
covered by Datastream annual fle + observatioleswbtbe minimum frm-  -2,496 -481
size parameters
Observations from countries with less than 5 fimtee sample _-55 -18
Final Sample 2,978 829

We hence combine the remaining CDP observations M8SET4 database, a product of
Thomson Reuters that provides public informationgemeral firms’ sustainability governance
structures and climate change policies and thit éxtensively used in sustainability research.
Specifically, ASSET4 employs about 180 researchlyatsa that collect data from publicly
available sources. In a systematic and standarddagd screening process, specific firm
information is derived from public disclosures suab annual reports, company websites,
sustainability reports, newspapers, NGO reports emdmentaries. Next, we retrieve annual
corporate financial information from Thomson Rest&atastream. To alleviate the noise caused
by smaller company size, we remove observations fions with net sales and total assets less
than $10 million, and number of employees less thanFinally, we drop observations from
countries with less than 5 distinct firms per coyrib reduce potential measurement bias linked
to country misrepresentation.

After subtracting observations with missing datar inal sample consists of a panel set
containing 2,978 firm-year observations, correspogmdto 829 unique companies with
approximately the same increasing trend in respmndiver the years as previously noted. As
reported in Panel B of Table 1, the sample exhibiissiderable variation in size, with assets
ranging from $275 million and $795,000 million (mea $32,900 million, median = $13,900
million), annual sales from $106 million and $47&0million (mean = $23,900, median =
$10,700 million), and employees from 19 to 2,200,0Mean = 53,800, median = 27,000). We
acknowledge that our final sample size is biasedatds larger companies, by construction.
However, as noted by loannou et al. (2014), indtwetext of climate change, public policy and

civil society pressures are predominantly placedtien world’s largest companies given that



carbon emissions to be proportional to firm sizensequently, largest companies represent a

strong relevant sample to investigate our resegueistion.

TABLE 1. Sample Selection and Main Characteristics

Panel B.

Variable N Mean SD Min P25 Median P75 Max
Total Assets ($/00 297¢ 32,900,00 58,600,00 275,00( 5,330,001 13,900,000 33,900,00 795,000,00
Net Sales ($/000) 2978 23,900,000 44,800,000 106,0000420 10,700,000 22,800,000 478,000,000
Employees 2978 53,800 97,500 19 10,100 27,000 64,600 D@00,

In addition, final sample shows a diverse repregent both in terms of countries and
industries. Panel C of Table 1 indicates that fsahple firms are domiciled in 20 countries with
United States (238 firms), Japan (128 firms) andaBGBritain (115 firms) jointly covering more
than 50 percent of the sample. Also, sample firpexate in 15 CIGS Industry Groups with some
concentration in Industrial Goods and Services (f80s), Technology (89 firms), Utilities (70
firms), Oil & Gas (59), Personal and Household Go¢@sP firms), Healthcare (58), and Basic

Resources (55).



TABLE 1. Sample Selection and Main Characteristicgcontinued)

Panel C.
. CDP database (no
Final Sample Financials firms)
Freq. Percent Freq. Percent
Industry distribution
Automobiles & Parts 25 3.02 89 2.77
Basic Resources 55 6.63 345 10.74
Chemicals 46 5.55 124 3.86
Construct. & Material 43 5.19 156 4.86
Food & Beverage 34 4.10 162 5.04
Healthcare 58 7.00 195 6.07
Ind. Goods & Services 160 19.30 589 18.34
Media 18 2.17 121 3.77
Oil & Gas 59 7.12 290 9.03
Pers & Househld Goods 59 7.12 185 5.76
Retail 46 5.55 247 7.69
Technology 89 10.74 267 8.31
Telecommunications 24 2.90 108 3.36
Travel & Leisure 43 5.19 154 4.79
Utilties 70 8.44 180 5.60
Total 829 100 3212 100
Country distribution
Australia 30 3.62 255 7.94
Brazil 13 1.57 63 1.96
Canada 40 4.83 228 7.10
Switzerland 22 2.65 49 1.53
Germany 32 3.86 71 2.21
Denmark 14 1.69 21 0.65
Spain 10 1.21 32 1.00
Finland 16 1.93 25 0.78
France 39 4.70 79 2.46
Great Bretain 115 13.87 260 8.09
Hong Kong 6 0.72 17 0.53
India 15 1.81 63 1.96
Italy 10 1.21 31 0.97
Japan 128 15.44 345 10.74
The Netherlands 9 1.09 32 1.00
Norway 9 1.09 19 0.59
Sweden 21 2.53 35 1.09
Taiwan 23 2.77 108 3.36
u.s. 238 28.71 827 25.75
South Africa 39 4.70 97 3.02
Total 829 100 3212 100




To check for possible selection biases relateduio sampling procedure, we verify size,
industry and country distributions of the final gdenas compared to the entire CDP database
(excluding companies in Financials sector). Panef Cable 1 reports the comparison between
the two groups. In particular, CDP database indu812 firms, whose aggregated end-year
market capitalization accounts for approximately $@0 billion in 2013. In the same period, our
829 final distinct firms amount to $13,700 billiam terms of market value. Moreover, at a first
sight, industry and country distributions of samiiss show similar proportions as compared to
CDP database.

4. MEASURES

4.1. Dependent Variables

Adoption of Green I ncentive Schemes

The main dependent variable of our analysis, dehGieINC, is a binary outcome indicator,
taking a value equal to 1 each year the firm reptwthave incorporated green incentives into
compensation plans and 0 otherwise. In Panel Aabler 2, we notice that, over the period 2007-
2013, firms are increasingly including climate-carrelated measures in incentive schémes
The diffusion of green rewards for managers andleyees across organizations increases of
30.3 basis points, from 54.3% in 2007 to 83% inRMverall, CDP data confirm the growing
relevance of this organizational practice. In d@dditsample data (not tabulated) show high time
consistency in the use of green incentives fromsaumple firms. Indeed, 98.03% of companies
using environment-related rewards in a certain yeatontinue to implement them in the
following year t+1, while only the remaining 1.978écides to drop it from period t to t+1. On
the other, 73.94% of firms, not using green incawiin a year t, keep the same path in t+1, while
the remaining 26.06% make the choice to adoptrtteshanism from t to t+1. Overall, these
distribution characteristics strengthen our confie with the quality of our main dependent
variable.

Time of Green I ncentive Schemes Adoption

To test for our hypotheses explaining the timingcofporate adoption of green incentives,
we initially identify all firms, in the first yeathey inserted environment-related elements in
compensation plans. As such, we select a restraatple only composed by first year adopting
firms (denoted FST_ADOPT).

8 Panel A of Table 2 shows a drop in the total nundfebservations covered by our sample in the year
2013. This drop is essentially caused by the caeecd ASSET4 database at the time of the extraaifon
the data for the sampling procedure.



TABLE 2. Corporate Use of Green Incentive SchemesTime Distribution Dynamics

Panel A. year

Green Incentive Schemes 2007 2008 2009 2010 2011 2012 3 Zndtal
0 (="No") 69 113 170 192 168 134 83 929
1 (="Yes") 82 141 209 340 427 445 405 2,049

Total 151 254 379 532 595 579 488 2,978

Panel B.

year
2007 2008 2009 2010 2011 2012 2013 Total

Number of Adopting

. 82 61 58 108 86 57 40 492
Firms (TADOPT)

Based on diffusion innovation research, the ratditffision or time of adoption is usually
measured by the length of time required for th@rmscof a social system to adopt a managerial
practice (Rogers 1995). Similarly, we distinguistrlier adopting firms from later ones by
referring to the year of first adoption. By constian, 2007 sample users are the earliest users
and 2013 adopters are the latest to have chosatraduce this mechanism. As such, we create a
new dependent variable, named “Time of AdoptionT&DOPT, that ranks sample firms in an
increasing order, based on the first year they e€liosinsert green incentives in compensation
contracts. More specifically, the indicator randesn 1 to 7 and assumes unit values, starting
from 1, for 2007 users and ending up with 7, fot2@dopters. Panel B of Table 2 reports the
distribution of adopting firms per year. In partey 492 distinct firms compose this restricted
sample. At first sight, TADOPT data are approxirhatgormally distributed. Except for 2007
and 2013 companies are overall equally distributed acyess's, with bigger concentrations in
2010 and 2011. TADOPT sample mean is 3.8 and meatjanls 4, suggesting that the average
firm starts providing green incentives between 2608 2010, with the majority of companies

choose to adopt this mechanism almost in the samedy from the beginning of 2010.

4.2. Independent Variables
As discussed in the research hypotheses develomretibn, we assume five constructs to

potentially influence corporate decision to incagie environment-related performance

® On the one side, 2007 TADOPT observations mightoberestimated since CDP database, by
construction, collects data on corporate use cérgiacentives starting from 2007 and does not tthek
case of firms that already adopted them beforeydat. On the other, 2013 TADOPT observations may
suffer from a drop in the total number of obsemasi covered by our sample in the year 2013, asdsiat
the above note (number 8).



measures into compensation contracts. These cotsstare: (1) environmental policy; (2)
investment in sustainability-oriented monitoring) énvironmental performance concern; and (4)
peer pressures on using green management practices.

Environmental Policy

The construct “environmental policy” measures thegration of environmental issues into
the company’s business strategy through the adopfi@ dedicated corporate policy. To proxy
this construct, we interact two different variabfesm ASSET4 information. (1) Similarly to
Eccles et al. (2014), we use the item “Emissionug@dn Policy Elements/Emissions”, a binary
indicator taking value of 1 for each year a firrsalisses in its public reports to adopt corporate
policies to reduce carbon emissions, and O othervpecifically, ASSET4 analysts answer to
the question “Does the company have a policy taucedemissions?” Based on ASSET4
methodology, the presence of the policy is assigiedirms fulfilling the following three
conditions: only direct statement by the companytens to assess the attribution; inferences
through legal obligations are not taken into actptire company shows a commitment towards
tackling climate change or reducing its environraémmissions in general. Specifically, we
include this variable to capture those firms thabligly committed on reducing environmental
emissions, whatever the motives associated witlattogption of this policy. (2) Based on Eccles
et al. (2013), we adopt the item “Commercial Rigksd/or Opportunities Due to Climate
Change”, a binary indicator equal to 1 for eachryefirm describes in its public disclosures the
commercial risks and opportunities that climatengfearepresents, and 0 otherwise. Specifically,
we use this variable to capture those firms thac#igally explored commercial risks and
opportunities associated with green managememidisaied by their public disclosures. In this
respect, ASSET4 has elaborated a corporate mefswkmate impact business attention based
on the question: “Does the company make a cleseratant that it believes that climate change
can represent commercial risks and/or opportufiitie®ver years modified as “Is the company
aware that climate change can represent commeiskaland/or opportunities?”

Hence, we multiply the two terms to compute thealde environmental policy, denoted
GRPOLICY. The obtained indicator is in turn a binaariable assuming the value of 1 when
companies both declare to have an emission redugimicy and publicly recognize the
environment as a competitive risk and/or opporjyrand O otherwise. In accordance with prior
sustainability research (Eccles et al. 2014; Eceted. 2013), we argue that firms that integrated

environmental issues in their business strategyutiir the adoption of a green policy are more



likely to provide employees with green incentives make them accountable for green
management execution.

I nvestment in Monitoring

The construct “investment in monitoring” measurég firm’s level of investment on
monitoring the environmental sustainability aspextshe business. In this work, we propose to
use the concept of monitoring experience (MONITEX®)proxy for corporate investment on
monitoring. In particular, monitoring experiencdens to overall corporate experience matured
by the firm over the years by means of investingantrolling the environmental aspects of the
business. In particular, from ASSET4 information ereate four variables to assess the firm’s
experience - or “tenure” - in using different typEamonitoring-type mechanisms that, at various
levels within the organization, focus on the greaspects or, more in general, on the
sustainability facets of the business. As previpuséntioned (and displayed in Appendix, Figure
A), the importance of using management practicegded on controlling corporate sustainability
issues (such as ISO 14000 certifications, sustaityateports, external sustainability audits, and
sustainability committees) is increasing over time.

More specifically, ISO 14000 certifications are wadary process-based frameworks for
facilities to manage environmental issues. ISO 040 expected to induce corporate
environmental responsiveness because it establigimsopriate internal organizational
structures. Based on ISO 14000, firms must idemg#fgeral environmental goals and develop an
environmental policy. Consequently, companies needet up management and operational
control, as well as monitoring and measurementquoes for their environmental impdets
Meanwhile, employee and manager training progranes adso necessary to ensure that all
individuals are aware of any established envirortalepolicy and objectives, along with all
environmental aspects of their own activities. tdition, ISO 14000 often involves auditing,
either of the system or of the firm's environmenparformance (Jiang and Bansal 2003).
Sustainability reports are publicly disclosed novafcial reports, produced on a voluntary basis
and intended to meet the information needs of ailegal stakeholders. Based on an agency
approach, sustainability reports are produced doige the information asymmetry between the
company and the market/public (Simnett et al. 2088}tainability committees are subgroups or
team of knowledgeable board members, senior exesudir other lower level managers to whom
corporate environment- or, more in general, suahiiity-related tasks and responsibilities are

formally delegated on a daily basis (Berrone anth&nMejia 2009). This type of composition

10 See I1SO website (www.iso.org).



would put the board and the management group ietirbposition to more accurately assess
corporate performance on the environmental dimendividence from case studies indicates
such a committee or team as a powerful tool tocappropriate knowledge and expertise, and
to drive corporate accountability towards sustdmassues (Paine 2014). Finally, sustainability

audits are voluntary purchases of external assaramc sustainability reports. As stated in

Simnett at al. (2009, 941) “assurance serves aseéulucontrol mechanism to enhance the
credibility of disclosed information and facilitageeater user confidence”.

Hence, we create the following four indicators teasure a firm’s monitoring experience on
sustainability issues: (1) ISOEXP, that countsHow many years prior to the proxy date a firm
has hold an ISO 14000 certification; (2) SREPEXRt tmeasures the number of years prior to
the proxy date that a company has published aisabilty report; (3) SCOMEXP, that counts
for the number of years prior to the proxy dateérm has established a sustainability committee
or team; and (4) SAUDEXP, that computes how mangryeprior to the proxy date the
sustainability report has been audited by an eatgrarty*. Finally, we measure MONITEXP by
computing a factor score including the four indicat So, we explore sample data to capture
those common patterns that emerge in all the vegiagenerated by the different corporate
maturities in using the proposed monitoring mecém@asi (Tabachnick and Fidell 2007). Common
patters measure overall firm’s level of experiegaeéed over years by continuously investing in
monitoring the green aspects of the business.

Principal component analysis reveals the existasfca single factor with an eigenvalue
greater than unity. All estimated loadings arergjrownith coefficients greater than 0'#45Then,
we check for measurement internal consistency Imgpeing Cronbach alpha and we obtain a
reliability coefficient equal to 0.8292, indicatiaghigh level of reliability.

As monitoring experience increases with these nreasthigher value of MONITEXP
implies more experience and, thereby, more investnme monitoring activities across time.
Following Milgrom and Roberts (1992), investmemntsmonitoring are made to increase the
quality of the information provided by the metriosed to evaluate and reward the agent’s
behavior. Similarly, we assume that higher expegeimn green monitoring should reduce

information asymmetry between the principal andagent, and, thereby, be positively linked to

M variables ISOEXP, SREPEXP, SAUDEXP, and SCOMEXBess corporate experience in using
different types of sustainability-focused monitgpilike mechanisms. All indicators are measureaims
of number of years of continuous adoption priothi® proxy date.

2 Kline (2002) indicates that with sample sizes éhimum 100 participants, factor loadings of .30 or
higher can be considered significant. Comrey and [£992) suggest that loadings of 0.45 can be
considered “fair”.



the likelihood of providing green incentives to imate managers and employees and make them
accountable for the attainment of environmentajdts.

Environmental Performance Concern

The construct “environmental performance conceBENVYCON) refers to the firm’s prior
environmental performance. According to extant aese a firm's level of environmental
performance is significantly associated with cogper decision to use strategically green
management information (Cho, Guidry, et al. 201@idrRand Toffel 2009; Clarkson et al. 2008;
Cho and Patten 2007). More specifically, we usel timins of annual carbon emissions scaled by
net sales to measure a company’s environmentabnpeahcé’. Hence, we compute ENVCON
on a yearly basis as the difference between adienvironmental performance and the mean of
corporate carbon emissions calculated at the Gl@&np sector level. We obtain carbon
emissions data from ASSET4 database. To increasértte consistency of this parameter, we
compute ENVCON as the average over the three ygaceding the proxy date. Also, we stretch
the sample coverage of this measure by calcul#@ti@@verage of the prior two years or by using
prior year data, for firms having missing inforneatirelatively to, respectively, the precedif§ 3
and 2° year. Finally, we winsorize this variable at itst Aind 99th percentiles to mitigate the
effects of outliers.

To raise our confidence level up about the relighdf this extended indicator, we check for
potential measurement biases related to the diffetene windows used in computation.
Specifically, pairwise correlation between the &hyear time span parameter and the mixed-year
measure is extremely high and strongly signifidantENVCON (r = 0.97, p < .0005). Further,
results from our analyses remain overall uncharfgeanodels using only three-year or mixed
multiple-year average measures.

Peer Pressures

The construct “peer pressures” measures the mirpstgsures that a firm may receive. We
proxy this construct by two indicators: (1) we cang@IMIMIC as the percentage of other firms
in any given industry-year pair that implement greéeentive schemes; (2) similarly to Eccles et
al. (2013), we compute CMIMIC as the percentagee@fihbors or other firms in any given

country-year pair that use green incentives.

13 We compute carbon emissions by using firm’s t@@l2 end CO2 equivalent emissions in tons as
reported by ASSET4 database. Because companiegtjgrisclose CO2 and CO2 equivalent emissions
according to various protocols (ex: GHG Protocolot6 Protocol, EU Trading Scheme), ASSET4 reports
the value from the GHG Protocol in case of multigikeclosures.



4.3. Control Variables

According to extant research on performance eviaoafittner et al. 1997), additional
factors may affect corporate decisions to place emaright on nonfinancial performance
measures while designing compensation contractsutninvestigation, we focus on firm size
(SIZE), firm innovation propensity (R&D) and grow#md investment opportunities (MTB),
exogenous noise in the firm’s environmental perfamoe measures (CYCLICAL), company’s
level of financial distress (DISTRESS), firm risROL), industry (IND), country (CNT) and
year (T) as main confounding variables.

We include firm size (SIZE) as previous studies ehdgund a significant relationship
between company dimension and the use of envirotfoensed governance mechanisms such
as green information corporate disclosure (Marqunsl Toffel 2012; Reid and Toffel 2009;
Patten 2002). We measure SIZE by the natural lttgarof the company’s number of employees
obtained from Thomson Reuter’'s Datastream. Thenedace the potential bias for outliers, we
winsorize this variable at its 1st and 99th pertesit In particular, we make no directional
predictions with regard to the effects of firm saethe decision to use green incentives.

As suggested by Ittner et al. (1997), we controltfe ratio of research and development
expenditures to net sales as a measure of a fionesitation to search for new products and
processed. Similarly to Ittner et al. (1997), R&D ratio isomputed as the averages of the
respective yearly ratios over the five years prewethe proxy date. In addition, we stretch the
sample coverage of the measure by calculating vieeage of the prior four or three years for
firms having missing information relatively to, pestively, the preceding fifth and fourth year.
Finally, we winsorize the indicator at it§ and 99' percentiles, to control for potential effects of
outliers®. Following prior studies on performance evaluatidbernethy et al. 2004; Ittner et al.
1997; Ittner and Larcker 1995), we expect a firmisovation strategy to positively influence the
adoption of nonfinancial performance measures, sschnvironmental performance indicators,

in formal performance assessments.

4 Based on lttner et al. (1997), we initially consid® organization’s propensity to innovate as ant
construct and we attempt to measure it as a factme of two observable indicators: the ratio sksech
and development to net sales (R&D), and the madkbbok ratio (MTB). However, different from the
authors, we find a very low Cronbach alpha religbdcore from the measurement of this latent \deia
So, we keep the two indicators separately in oudetsoto capture, respectively: the firm's propgnsit
innovate (R&D); and, on the other hand, the firpfepensity to grow (MTB).

5 To raise our confidence level up about the religbif this extended indicator, we check for poiant
measurement biases related to the different timedows used in computation. Specifically, pairwise
correlation between the five-year time span parametd the mixed-year measure is extremely high and
strongly significant for R&D ratios (r = 0.99, p 8005). Moreover, results from our analyses remain
unchanged for models using only five-year or miradtiple-year average measures.



Further, we include corporate growth and investmgpptortunities (MTB) to control for
market-based improvement expectations not explaiyethe firm’'s innovation propensity and
potentially correlated with the firm’'s decision fwovide green incentives. Specifically, we
measure MTB as the ratio of market value to bodkesavhich is assumed to be a proxy for a
firm’s growth and investment opportunities (Lev é@dugiannis 1999). Similarly to Ittner et al.
(1997), MTB ratio is computed as the averages efréispective yearly ratios over the five years
preceding the proxy date. In addition, we stretbh sample coverage of the measure by
calculating the average of the prior four or thgears for firms having missing information
relatively to, respectively, the preceding fifthdaiourth year. Finally, we winsorize the indicator
at its £'and 99 percentiles, to control for potential effects afl@rs™®,

As discussed in prior studies (Feltham and Xie 1®ahker and Datar 1989; Holmstrom
1979), “the informational value of a performanceaswge is affected by its noise, or the level of
precision with which the performance metrics previdformation about manager’s actions”
(Ittner et al. 1997, 235). According to agency priggions, the use of performance measures
should be inversely related to their conditionaliasace, or noise. Consistent with these theories,
many empirical studies find positive relations bedw the noise in accounting measures and the
relative importance of market and individual pemfi@ance measures in bonus plans (Bushman et
al. 1996; Lambert and Larcker 1987). In line wittese arguments, we insert the construct
“exogenous noise” to control for the exogenous ears a firm’s environmental performance
measures. Specifically, we use one indicator, dgh@YCLICAL, to proxy this construct. In
particular, we use total tons of annual carbon simis scaled by net sales to measure a
company’s environmental performaffceWe obtain carbon emissions data from ASSET4
database. Hence, we create the variable CYCLICAth@standard deviation in corporate carbon
emissions for companies in the same industry (base®&ICS parent sector classification). In
addition, to increase the time consistency of titgciator, we compute the measure as the average
of the yearly standard deviations over the threaryereceding the proxy date. Finally, we

winsorize the measure at its 1st and 99th peresntd control for potential effects of outliers.

6 To raise our confidence level up about the religbif this extended indicators, we check for pditn
measurement biases related to the different timedovwis used in computation. Specifically, pairwise
correlation between the five-year time span paramestd the mixed-year measure is extremely high and
strongly significant for MTB ratios (r = 0.96, p .8005). Moreover, results from our analyses remain
unchanged for models using only five-year or miradtiple-year average measures.

' We compute carbon emissions by using firm’s t@@l2 end CO2 equivalent emissions in tons as
reported by ASSET4 database. Because companiegtjgrisclose CO2 and CO2 equivalent emissions
according to various protocols (ex: GHG Protocoloto Protocol, EU Trading Scheme), ASSET4 reports
the value from the GHG Protocol in case of multigikeclosures.



Like Ittner et al. (1997), we consider the usehid performance indicator at the industry level, as
representative of the noise in environmental perforce measure that is beyond firm’s control
(e.g., cyclicality or other exogenous shocks reldte climate change events). In particular, we
assume that the exogenous noise in corporate gredormance measures is an increasing
function of the variance in industry environmengaiformance (lttner et al. 1997).

Like Hoppe and Moers (2011) and Ittner et al. ()9%& include the variable DISTRESS to
assess the extent to which a firm has faced fishr@ilversity. From Thomson Reuter’s
Datastream data, we compute firm’s DISTRESS bygusiltiman’s bankruptcy prediction model
(1968) for each of the five years preceding thexprdate. In particular, we assign to each
company a score of 1 in those years if the estidhpatebability of bankruptcy is lower than
Altman’s cutoff of 1.81, and 0 otherwise. Finallike Ittner et al. (1997), we average the firm’s
dichotomous bankruptcy indicators over the privedfyear period.

Because prior research has revealed significafgrdiices among industries in how firms
respond to green management demand (Simnett &088; Cho and Patten 2007), we also
include industry dummies (IND) based on GICS Par8attor classification. Furthermore,
following Marquis and Toffel (2012), we use countitymmies to control for country influences
driving firms to insert green elements in compeiogaplans. Finally, we include the variable
time (T) as a year dummy to account for unobserdgahges in norms and expectations that
occurred between 2007 and 2013.

4.4. Descriptive Statistics

Descriptive statistics and correlations for all @péndent and main control indicators are
provided in Table 3 and Table 4. Firms in the samyary substantially in strategic orientation,
both in terms of level of research and developneapenditures (R&D) and in terms of market-
to-book ratio (MTB). The mean (median) level ofeasch and development expenditures is 3%
(0.8%) of net sales and the mean (median) markbotk ratio is 2.845 (2.166). Also, the
Altman (1968) bankruptcy model predicts that theamémedian) firm in the sample was in
financial distress in 26.6% (0%) of the five yepr®r to the proxy date.

Then, 79.9% of firms report to have a businesscgofor environmental sustainability
(GRPOLICY). Interestingly, a more detailed (notuk#ted) analysis reveals that companies with
an environmental strategy report a lower level &DRexpenditures over net sales (mean = 2.9%)
than companies without an explicit recognition e £conomic opportunities and risks linked to
the environment (mean = 3.5%). Concerning the usesustainability-focused monitoring

mechanisms, the average (median) firm held an 18@Q certification for 4.2 years (4 years),



had publicly disclosed sustainability report fot $ears (3 years), had a sustainability committee
or team established since 3.4 years (3 years)haddpaid to have its own sustainability report
assured by an external auditing party since 2.itsy@ayears). In addition, in any given country-
year pair, the mean (median) proportion of peeas Have used green incentive schemes was
62.7% (64.7%), while in any given industry-yearrp#he average (median) percentage of peer

green incentive users was 62.2% (63.9%).

TABLE 3. - Summary statistics

Variable N Mean SD Min P25 Median P75 Max A|pha{r
GRINC 2978 0.688 0.463 0.000 0.000 1.000 1.000 1.000
GRPOLICY 2978 0.799 0.365 0.000 1.000 1.000 1.000 1.000
MONITEXP 2978 1.892 2.043 -1.141 0.218 1574 3.213 8.829 29.8
ISOEXP 2978 4.209 3.323 0.000 1.000 4.000 7.000 11.000
SREPEXP 2978 3.110 2.323 0.000 1.000 3.000 5.000 11.000
SCOMEXP 2978 3.415 2.560 0.000 1.000 3.000 5.000 11.000
SAUDEXP 2978 2.094 2.713 0.000 0.000 1.000 4.000 11.000
ENVCON 2978 -0.106 1.001 -2.739 -0.190 -0.062 0.002 5.648
IMIMIC 2978 0.622 0.159 0.095 0.533 0.639 0.741 0.923
CMIMIC 2978 0.627 0.162 0.000 0.512 0.647 0.762 0.923
SIZE 2978 10.105 1.349 2.944 9.220 10.204 11.077 14.604
R&D 2978 0.030 0.052 0.000 0.000 0.008 0.033 0.296
MTB 2978 2.845 2556 -1.947 1.488 2.166 3.366 18.506
CYCLICAL 2978 1.166 1.788 0.021 0.094 0.440 0.786 7.040
DISTRESS 2978 0.266 0.388 0.000 0.000 0.000 0.600 1.000

TAlpha refers to Cronbach's alpha statistic.

Variable Definitions:

GRINC : indicator variable, 1 = the firm uses gr@eentive schemes, 0 otherwise;

GRPOLICY: indicator variable, 1 = the firm repottshave a policy to reduce emissions and disclosésve a business case for environmental
sustainability, 1 year prior to the proxy datetBeswise;

MONITEXP : factor score including the number ofgrreontinuous years the firm has implemented swoabdity -focused monitoring-like
mechanisms among (1) ISO 14000 certification, (Bt&nability report, (3) Sustainability committeeteam, and (4) External sustainability audit;

ISOEXP : number of prior continuous years the firas obtained 1ISO 14000 certification

SREPEXP : number of prior continuous years the fiem produced and publicly disclosed a dedicatsthsability report

SCOMEXP : number of prior continuous years the firas named a dedicated sustainability committelainvihe board

SAUDEXP : number of prior continuous years the firas assured his sustainability report throughesiafized external auditor

ENVCON : firm's carbon emissions scaled over satesan of carbon emissions scaled over sales f8S@larent sector, average of prior 3 years;

IMIMIC : % other firms using green incentive schenfier industry-year;

CMIMIC : % other firms using green incentive scherfier country-year;

SIZE: natural logarithm of the number of employ eex]

R&D : research & development/sales, average ofrfbripears;

MTB : market value of equity/book value of equigverage over prior 5 years;

CYCLICAL : standard deviation of firms' carbon esi@ns scaled by net sales, for GICS parent semterage of prior 3 years;

DISTRESS : indicator variable, 1 = bankruptcy peeeti by Altman model (1968) for year, O otherweeerage over prior 5 years.




TABLE 4. Table of Correlations
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10 CYCLICAL 0.0317*
11 DISTRESS 0.0887*** 0.0498*** 0.0735***

L 2z 3 2

. GRINC 1

. GRPOLICY 0.1865*** 1

. MONITEXP 0.3249*** (.3185*** 1

. ENVCON 0.0108 -0.0088 -0.1055*** 1
. IMIMIC 0.2928*** (0.2391*** 0.4296*** 0.0014

. CMIMIC 0.3058*** (0.1461*** 0.4740*** -0.0460**
. SIZE 0.1982*** (0.0991*** 0.2564*** -0.0663***
. R&D 0.0494**  -0.0235 0.0062 0.0198
MTB -0.0296 -0.0081 -0.0889*** 0.0045

0.1152*** 0.1556*** -0.1582***
0.0422*

5. 5.
1
0.6122*** 1
0.0093  0.089***
0.0215 0.0371**
-0.0436** -0.1046***
0.0244

0.0948** 0.1141***

*, ** % Indicate significance at the 10 percer,percent, and 1 percent levels, respectively.

00549*** -0.2364*** -0.2592*** -0.1505***

Z 8 9 10
1
0.0074 1
0.0353* 0.1230*** 1

1
-0.0013 -0.1662*** -0.2586*** 0.1797***




Lastly, companies vary considerably with regard ewvironmental performance and
experience different level of exogenous noise gty influencing their green outcome. Indeed,
the mean (median) firm reports environmental pentoice equal to -0.106 (-0.062) tons of°CO
emissions per millions of dollars of net salestreddy to the average level of its industry. On the
other, the volatility (measured in terms of stadddeviation) of corporate carbon emissions
produced by firms in the same industry (our proxy CYCLICAL variable) presents a
distribution with mean (median) equal to 1.166 40)itons of C® per millions of dollars of net
sales and standard deviation equal to 1.788.

Pearson correlation coefficients observed among \aniables gives little cause for
multicollinearity concern. Overall, these statisticeveal that adopting organizations are on
average larger, invest more on research and dewelap initiatives and experience more
financial distress relatively to non-adopters orMsre specifically, they are more likely to have
an environmental policy and they have higher exgpee in using green- and, more in general,
sustainability-focused monitoring tools. Finallpey are exposed to higher exogenous noise in

terms of carbon emissions measured at industry.leve

5. EMPIRICAL TESTS AND RESULTS

5.1. Determinants of Corporate Adoption of Green Incentves
To examine the choice of inserting green incentimesompensation plans, we estimate the
following equation:

P(GRING =1) = F(a, + a,GRPOLICY+a,MONITEXP+ a,ENVCON + a,IMIMIC,
+'a,CMIMIC, +a,SIZE +a,R& D, +a,MTB, +a,CYCLICAL +a,,DISTRESS (1)
+ alll NDI + alZCN-ll- + a13-rl + git )’

where ¢ represents the residual, or that portion of thdogenous variable that is not
explained by the exogenous regressors, i representsi, and t represents year t. Because
GRINC is a binomial outcome variable, we use atlagbdel to estimate equation (1). Table 5

presents the results of our analyses.



TABLE 5. Determinants of Corporate Use of "Green" Incentive Schemes

Entire sample

Restricted sample

@ @) G | @ 5)
Independent Variables Predicted Sign logistic OLS
Economic Efficacy in Contracting
GRPOLICY + 0.0709*** 0.0628** 0.0754* 0.0686*
(0.0253) (0.025) (0.0425) (0.0381)
MONITEXP + 0.0485*** 0.0474** (0.0252** 0.0280**
(0.01) (0.0097) (0.0117) (0.0129)
Social Infuences
ENVCON + 0.0256 0.0211 0.0105 0.0071
(0.0181) (0.0167) (0.017) (0.022)
IMIMIC + 0.5615*** 0.5075*** 0.9682*** (0.9147***
(0.1451) (0.1421) (0.3373) (0.3454)
CMIMIC + 0.6041*** 0.6214*** 1.0615*** 0.9427***
(0.1636) (0.1714) (0.3352) (0.2804)

Control Variables
SIZE

R&D
MTB
CYCLICAL

DISTRESS

Industry effects
Country effects
Year effects

Number of observations
Number of distinct frms
Pseudo R-Squared
Log-likelihood

0.0554*** 0.0868*** 0.0561*** 0.0554*** 0.0474***

(0.0122)
0.5641
(0.3676)
-0.0010
(0.0048)
-0.0101
(0.0089)

0.0402
(0.0407)

Yes
Yes
Yes

2978
829
0.179

(0.0107)
0.7801**
(0.3796)
-0.0009
(0.0049)
0.0019
(0.0093)
0.0245
(0.0408)

Yes
Yes
Yes

2978
829

0.167

(0.012)
0.5492
(0.3667)
-0.0007
(0.0047)
0.0001
(0.0092)
0.0292
(0.0397)

Yes
Yes
Yes

2978
829
0.190

(0.0154) (0.0134)
0.1524 0.1541
(0.4366) (0.5067)
0.0082 0.0084
(0.0065) (0.0067)
0.0186 0.0179
(0.0161) (0.0173)
0.0352 0.0479
(0.0529) (0.0629)
Yes Yes
Yes Yes
Yes Yes
808 808
379 379
0.120 0.126

-1517.476 -1540.498 -1497.968 -410.8423

*, *% +x ndicate significance at the 10 percerfi,percent, and 1 percent levels, respectively.

Note: Models (1)-(4) use logistic regression witlerage marginal effects (dy/dx). Model (5) uses @dgession. Robust standard

errors are shown in parentheses. Models (1)-(8) tefthe entire sample. Models (4) and (5) redex testricted sample including

only those firms that from year t to year t+1 chots adopt green incentives, and the ones thaieisame period keep not

adopting this mechanism. The dependent varialae iadicator variable assuming value of 1 if tmenfhas used green incentive,

schemes, 0 otherwise. All models include indus@§G(S parent sector) effects, country effects, agat effects.

More specifically, we execute 4 different logistegression models. Models 1-3 refer to the

entire sample composed by 2,989 firm-year obsemat{838 unique companies). In particular,

models 1-2 elaborate on equation (1) to test segdgrbor the impact of economic efficiency in



contracting determinants and social influencesaparate use of green incentive schemes, while
model 3 tests equation (1) in its complete speatifin. Models 4 tests equation (1) on a restricted
sample of 808 firm-year observations (379 uniquenganies) with the aim to control for
potential endogeneity concerns associated withsfiratate dependence. Based on Heckman
(1981), the conditional probability that a firm exj@nces the use of green incentive schemes in
time t is a function of company’s past experienoehaving already implemented the same
mechanism. As a consequence, results from mod8lcduld be influenced by latent effects
associated with firm’s previous use of green inisest not explicitly specified in the model.
Omitting to control for this factor could significlly bias our results. To limit this issue, for bac
firm we attempt to identify the year of effectivdogtion as unbiased focus of our investigation.
So, we select a subsample of companies includihgtbpnse firms that from year t to t+1 start
using green incentive systems and the ones thahensame period choose to keep not
implementing the mechanistn As a result, firms composing this restricted skmghow the
following characteristics: they are tracked at minim twice, in two subsequent years; they enter
in the subsample as non-adopting companies (GRINYE, they are excluded from the subsample
the year after they have adopted green incentives.

Finally, in model 5 we re-estimate equation (1phgsrdinary least squares (OLS) regression
as a robustness check for our logistic specificatio

To prevent simultaneity constraints, independentiées in all models are one year lagged,
except IMIMIC and CMIMIC, which are measured, regpeely, at the country and industry
level. Also, we cluster standard errors by firm &mcount for heteroskedasticity and
nonindependence among observations from firms deadun various years.

We interpret the magnitude of our coefficient esti@s using average marginal effects

(dy/dx) calculated at the mean of all other vagabl

18 As a result, this re-sampling procedure has exutiose companies that from year t to t+1 answer t
keep on using green incentive schemes for emplogeesthose ones which stop implementing the
mechanisms.



Controls

Starting with our control variables, we find greatse of green incentive schemes among
larger organizations. This result is in line withop literature reporting greater implementation of
environmental management practices by larger cormpdiMarquis and Toffel 2012; Reid and
Toffel 2009; Patten 2002). Moreover, similarly tmér et al. (1997), we find no evidence that the
choice to insert environmental elements in comptgrsglans is influenced by a firm’s financial
distress. However, a difference between theseestudithat Ittner et al. (1997) focus on firm’'s
choice of general non-financial performance measuréCEO annual bonus contracts, while our
emphasis is specifically on the use of environnrelated incentives for both managers and
employees. Finally, we do not find corporate cha@ese green incentives to be affected by the
firm’s innovation (R&D) and grow (MTB) propensityr the exogenous noise in environmental
performance (CYCLICAL).

Hypothesized relationships

The squared multiple correlation coefficients fhe tlogistic model (pseudo?Requal to
17.9% for the entire sample (model 3) and 12% Hfer restricted sample (model 4), indicating
that the independent regressors explain a dispmten of the variance in a firm’ choice to use
green incentives in compensation plans. Following loyypothesized relationships, we expect in
equation (1) the coefficients (average marginaaf)ol, a2, 03, a4, anda5 to be positive.

Consistent with agency theory (Milgrom and Rober®92) and corporate sustainability
research (Eccles et al. 2014), we find that thesqaree of a corporate environmental policy
(GRPOLICY) is positively linked to the firm’s prasion of green performance metrics in the
compensation contracts of employees. Further, w&coder that monitoring experience
(MONITEXP) exhibits a positive and significant retaship with the likelihood of using green
incentives. For instance, firms with higher knovwgedand experience in monitoring the
environmental aspects of the business are morly likeénsert green elements in compensations
plans to reward managers and employees. This riesuliine with agency arguments describing
the role of corporate monitoring in influencing iopal contract design in a principal-agent setting
(Milgrom and Roberts 1992).

In line with Eccles et al. (2013), we find positi@ad significant average marginal effects for
the variables IMIMIC and CMIMIC, indicating that dreases in peer pressures, at both the
industry and country level, have a positive impant the probability that firm adopts green

incentives. These findings are consistent withitimsbnal reasons explaining the diffusion of



management practices across organizations (Ansal. €010; Rogers 1995; DiMaggio and
Powell 1983).

Environmental performance concern (ENVCON) repoxssignificant effect on corporate
choice to adopt green incentive mechanisms. Refults the restricted sample (model 4) are in
line with those ones for the entire sample (model3). Finally, OLS specification yields
coefficients on the hypothesized variables withsigmagnitude and significance level nearly
identical to those ones produced by model 4 lagrstjression.

In terms of economic significance, model 4 resshisw that, holding all other variables at
their means, companies with an environmental pdtiag 7.09% higher probability of adopting
green incentives than firms that did not estabésformal business policy for environmental
sustainability. Also, a one-standard deviation @ase in firm’s monitoring experience is
associated with a 5.1% increase in the likelihobddmopting green incentive schemes, calculated
as the average marginal effect (AME) of 0.0252 xd@[R2.0427. This represents a 7.5% increase
beyond the mean of green incentive corporate use.G#8. Finally, a one-standard deviation
increase in the proportion of peers using greearitices rises the probability that a firm chooses
to use environmental rewards of 15.4% for induptgrs (calculated as AME of 0.9682 x SD of
0.1589), and 17.2% for country peers (obtained kiEAf 1.0615 x SD of 0.1620). These are
respectively a 22.4% and a 25.0% increase beyandample mean of green incentive corporate

use.

5.2. Extra Analyses and Robustness Checks

We nail down our investigation to gain a deepereausthnding about the nature of these
relationships. We begin by predicting AMEs on caogte use of green incentives conditional
different levels of MONITEXP, IMIMIC and CMIMIC (nibtabulated). At a first sight, all curves
show a non-linear shape with higher levels of nwing experience (MONITEXP) and peer
pressures (IMIMIC and CMIMIC) influencing positiyebut with decreasing marginal effects the
probability that a firm chooses to adopt environtakmcentives. In particular, MONITEXP is
monotonic indicating higher level of corporate mmdyu in using environment-oriented
monitoring mechanism to be associated with posibué lower probabilities to insert green
measures in compensation contracts. IMIMIC and CMIMshow inverse U functions with
increasing marginal effects up to, approximate@%o8threshold, and subsequently decreasing
marginal effects for higher levels of peer pressure

In addition, we conduct several checks to reinfal@econfidence in our primary results, in

particular regarding the potential endogeneitywfmodels.



First, as suggested by (Chenhall and Moers 2005), i8e mere fact that the establishment
of an environmental policy (GRPOLICY) and monitayiexperience (MONITEXP) are choice
variables does not imply endogeneity in our emairrmodel. However, in our setting, potential
endogeneity would stem for correlated omitted \#des. As such, we address the potential of
omitted variables problem by using relevant addaiacontrols.

In particular, we include stock price volatility\(PL) as a measure of the company’s overall
risk. This inclusion controls for both market- dirth-specific risk factors potentially influencing
the firm to recognize to need for an environmestehtegy and, thereby, adopt environmental
management practices, such as the provision ohgreentives, as a form of risk management
tools. In accordance with this argument, some astldocumented the need for companies to
implement an environmental strategy by showingetkistence of a negative relationship between
corporate environmental performance and the cosapital of the firm (Cheng et al. 2014; El
Ghoul et al. 2011). Other scholars found that filbesefit from improved environmental risk
management through a reduction in the value d K@bharfman and Fernando 2008) or in the
firm unsystematic risk (Bansal and Clelland 2008). measure PVOL, we use stock price
volatility data item from Thomson Reuter’s Dataatre which is calculated as the stock's average
annual price movement to a high and low from a npr&e for each year.

Second, there is the question of whether IMIMIC &MIMIC are endogenous in equation
(1) because of potential reverse causality biaodigh these variables are not computed at the
organization-level but at higher level of measuretr{eespectively, at the industry and country
level), it is still possible that they could be sitaneously related to our dependent variable,
GRINC. For instance, the proportion of peers chugpdd use green incentives in time t could
depends on the decision of the focal firm to usegrincentives in the same period (Antonakis et
al. 2010). This could be even more likely for highlisible companies, whose behavior
particularly drive peers attention and, therebylddnfluence them to imitate certain business
and operating decisions. Accordingly, Ansari et(2010), DiMaggio and Powell (1983) and
Rogers (1995) argue that a firm’s decision to adopertain management practice is a function of
its perceived observability, which in turn depeati on the firm’s visibility. In addition, based
on legitimacy predictions (Cho, Guidry, et al. 20Marquis and Toffel 2012; Bénabou and
Tirole 2010; Reid and Toffel 2009), company vistgilmight affect the likelihood that the firm
responds to stakeholder concerns other than sHdezbo So, we expect highly visible
companies to be positively linked to both greeremitves adoption and their peers imitating

behavior. In particular, we use two indicators toXy company visibility at both the industry and



the country level. More specifically, we measurenpany market shares, denoted IMSHARE
and CMSHARE, by computing the yearly ratios of camprevenues to the total revenues for all
firms, respectively, in the same industry and m $Ame country. So, we include IMSHARE and
CMSHARE in equation (1) to mitigate potential reseicausality.

Third, our sample composition is also moderatelyewsdd towards US companies,
representing alone almost 29% of the entire sampies overrepresentation constitutes a source
of potential sample selection distortion, threatgnbur primary results to be biased because of
significant US specific influences possibly notigaior firms domiciled in other countries. To
address this issue, we investigate the hypothegigkdionships and the proposed additional
controls over a sample of firms not legally don&diin the US.

Table 6 presents the results of 3 different logistiodels. Model 6 tests equation (1) and
adds PVOL as extra control variable. Model 7 tdétglel 6 specifications with IMSHARE and
CMSHARE as addition controls. Model 8 tests Modspécifications over a restricted sample of
512 firm-year observations, composed only by norbdSed companies. Overall, results remain
consistent with our primary findings.

In addition, in the non-US sample corporate envitental concern (ENVCON) turns to be
positively and significantly linked with a firm’sedision to implement green incentives. For
instance, excluding US companies, firms that pellatore than their industry mean are on
average more likely to insert green measures inpemsations plans. This result indicates higher
responsiveness to G@oncerns of non US-based firms than US ones. Wsitof equality of
Model 7 and Model 8 ENVCON indicates that differema coefficients is statistically significant
at 5 percent levél. Overall, these findings corroborate our previmfsrences.

At a first look, these results contrast with fingnfrom prior studies focusing on the US
market and showing a positive relationship betwiam environmental performance and higher
use of green management information (Cho, Guidral.€2012; Reid and Toffel 2009; Cho and
Patten 2007). However, the main focus of theseietutés on corporate use of voluntary
disclosure practices which constitute externaligmied accounting tools, often used
instrumentally, as a means of “greenwash” (Marqug Toffel 2012; Bénabou and Tirole 2010).
In our case, we examine an internally-oriented rapm aimed at influencing managers and
employees behavior (Zimmerman 2000) and, thus,d&pssed to be used as classical external

“greenwashing” mechanism. Based on this differemee, results suggest non US firms to be

19 Results from these robustness checks are noagtesgl



more responsive to environmental concerns compirddS ones from a management control

perspective.

TABLE 6. Robustness checks: Determinants of Corpote Use of Green Incentive Schemes

Global sample Global sample Non US firms
6) @) ®)
logistic reg. logistic reg. logistic reg.
Independent Variables Predicted Sign dy/dx se dy/dx se dy/dx se

Rational Accounts

GRPOLICY + 0.0935** (0.0446) 0.0975** (0.0446) 0.0895* (B22)
MONITEXP + 0.0310*** (0.0119) 0.0297** (0.012) 0.0392** (0156)
Social Accounts

ENVCON + 0.0122 (0.0172) 0.0120 (0.0171) 0.0565* (0.0263)
IMIMIC 0.9317*** (0.3452) 0.9490*** (0.3456) 0.7259* (@.082)
CMIMIC 1.0511*** (0.3438) 1.0298*** (0.3484) 0.8882** ((B886)
Control Variables

PVOL -0.0007 (0.0024) -0.0003 (0.0024) 0.0015 (0.0032)
IMSHARE 0.9121 (0.7812) 1.0074  (1.4514)
CMSHARE -0.1423  (0.3909) -0.1462 (0.4204)
SIZE 0.0556** (0.0159) 0.0491*** (0.0178) 0.0482* (0.0®)
R&D 0.2367 (0.4414) 0.2418 (0.4393) 0.0966 (0.647)
MTB 0.0045 (0.007) 0.0048 (0.007) -0.0028 (0.0091)
CYCLICAL 0.0184 (0.0164) 0.0163 (0.0164) 0.0163 (0.0192)
DISTRESS -0.0058 (0.0545) -0.0095 (0.0547) 0.0306 (0.p639
Industry effects Yes Yes Yes

Country effects Yes Yes Yes

Year effects Yes Yes Yes

Number of observations 756 756 512

Number of distinct firms 353 353 238

Pseudo R-Squared 0.1294 0.1310 0.175

Log-lkelihood -378.465 -377.769 -241.1009

* *x %+ Indicate significance at the 10 perceri,percent, and 1 percent levels, respectively.
Note: Models use logistic regression with averagegmal effects (dy/dx). Standard errors are ireptireses clustered by firm. Models (6) and (7)refe
to the entire sample. Model (8) refers to a restdicample including only non-US based firms. Tégahdent variable is an indicator variable asst

value of 1 if the firm has used green incentivesti®rwise. All models include industry (CIGS pareactor) effects, country effects, and year effect

One potential explanation for these findings retershe significant differences existing in
corporate governance practices among countriesufma and Serafeim 2012). In the United
States, for example, it is only in the last 10 gahat sustainability has become a prominent topic
in top management’s agenda (TCB 2012) while theegmance of continental European firms has
traditionally reflected a wider implicit social dvact. So a potential lag for US companies

figuring out how to respond to environmental conseltevel should be expected. Similarly,



loannou and Serafeim (2012) showed that countriesses laws and regulations promote market
competition and shareholder protection (i.e.. USp associated with lower corporate
environmental performance.

Additionally, we control for cultural characterissi potentially explaining, at least partially,
firms’ decision to tie employees’ compensation caciss to environmental objectives. To do this,
we include dummy indicators to capture culturalstdus across sample companies based on
common cultural roots of the country of domicil@eSifically, we create dummies for Germanic,
Nordic, Anglo, Latin European and Latin Americargsiern European, Middle-East, Japan and
Asian clusters. Results from this analysis (notulated) remain substantially unchanged.
Notably, in line with loannou and Serafeim (2012)e find that firms domiciled in
“communitarian” countries such as those in the Ganim cluster are more likely to use green
incentives than companies from “individualistic'tioas in the Anglo cluster.

Finally, we perform additional analyses, none ofichhhint at the existence of significant
variations from our primary findings. First, we &xae 2013 observations and we rerun equation
(1) to control for potential sample underrepresimtadue to 2013 drop in the total number of
firms covered by ASSET4 database. Then, we cofdradample selection bias potentially caused
by the coverage of CDP database that dramaticaltyeased over years. CDP database by
construction does not provide prior information asting the use of green incentives by
companies entering in the database at certain tirdes a result, CDP data do not track the
complete adoption cycle of green compensation eotgrfor many of the firms included in the
sample. To reduce this concern, we rerun equafiprofer a subsample of firms in the years
2010-2013 representing the period where both ASSHIUCDP coverage is maximized. Third,
we use different alternative measures for monitpraxperience, environmental concern and
company visibility within the domiciled country. particular, we measure monitoring experience
by creating different compositions among the vagittams used to operationalize the consttuct
On the other hand, we measure corporate enviromhenncern through a new binary indicator
assuming values of 1 when a firm’s carbon emissswaded by the level of net sales is higher

than its industry mean, and O otherwise. Lastly, mveasure company visibility within its

20 Because of the exploratory nature of our variAl@NITEXP, we create different proxies for corporate
monitoring experience through different combinasiai the items ISOEXP, SREPEXP, SAUDEXP, and
SCOMEXP. For instance, we create the following gUSOEXP, SREPEXP and SCOMEXP; ISOEXP,
SREPEXP and SAUDEXP; ISOEXP, SCOMEXP and SAUDEXRREBEXP, SCOMEXP and
SAUDEXP. Then, for each group we calculate princigamponent analysis to unveil the existence of
significant common factors. All estimated composeate strong with loading coefficients greater than
0.55 and Cronbach alpha measures of internal densigabove 0.74.



domiciled country by computing the ratio of compa@ybon emissions to the total emissions of

all firms based in the same country.

5.3. Determinants of the Time of Green Incentives Adoptin

To investigate firms’ decision about the time ok@nm incentives adoption, we initially
examine equation (1) by graphically looking at elifinces in the magnitude of the determinants
of corporate use of green incentives over time.eBasn Model 6 results, Figure 1 depicts the
predicted average marginal effects (AMESs) of envwinental policy (GRPOLICY), monitoring
experience (MONITEXP), industry-peer pressure (IMDY1 and country-peer pressure
(CMIMIC) on a firm’s yearly decision to use greemcentives.

However, graph results suffer from potential sampédection bias because they are
influenced by the effects of companies which haseen adopted green incentives and, thereby,
are useless to estimate the timing of adoption.

So, we subsequently dig our investigation by logkat the differences between earlier
adopters and late adopter firms within our samiglere specifically, we estimate the following
equation:

(TADOPT | FST_ ADOPT =1) = F(8, + 8,aGRPOLICY + 3,rMONITEXP + 3,ENVCON

+ B,dIMIMIC, + B,dCMIMIC, + B,rPVOL, + B3,IMSHARE + 3,;[CMSHARE )
+ B,ISIZE + B,IR& D, + B,IMTB, + B,CYCLICAL + 3, ,DISTRESS

+ ﬁl4|NDi + ﬁlBCN-I—I + gi )

where ¢ represents the residual and i represents firmlangeng to FST_ADOPT =1, a
restricted subsample grouping only companies irnfitse year they report to use environmental
incentives. Similarly to what previously executeg include the indicators PVOL, IMSHARE
and CMSHARE to check for potential correlated oedltvariables and reverse causality concerns

and reinforce the confidence in the findings of imwestigation.



FIGURE 1. Determinants of the Time of of Green Incetives Adoption

Main determinants of green incentives adoption
Different effects at different points in time (AMES)
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Because the results from this analysis could bectdtl by time effects having a significant
impact on the yearly values of the regressors, ime-tleflate our independent variables and
controls where needed. We begin by generating pustad version of the variable environmental
policy to distinguish between early and late or mabopters of the policy. So, we create
aGRPOLICY, a binary indicator taking value of 1 foms that have adopted an environmental
policy already in 2006, and 0 for companies thaiosle to implement it at a later stage or that
still have to adopt the policy. Hence, we contirflwe substituting other potentially biased
regressors with time-deflated versions obtainedutn two different procedures. First we select
all variables measured at the organization level wa demean them by calculating the yearly
difference between the firm’s value and its respedandustry mean (step A). Subsequently, we
check for potential time-inflation among the reniagnvariables, measured at the industry and
country level. In particular, for each indicator ek at the number of non-missing observations
per year in ASSET4 and CDP information to verifg firesence of significant time trends within
data collecting processes. Then, we instrument tthme-inflated variables by separately

regressing each of them on the yearly number oérwbsions (that expresses the time trend of



ASSET4 data collection procedure). Finally, we téhe residuals as the de-trended versions to
be inserted in equation (2) (step B).

Prefix a, preceding the variable GRPOLICY, indisathe adjustment executed to the
variable environmental policy to measure the tinfeadoption of a green policy — more
specifically, early adoption vs late or not adoptiBrefix r (preceding the variables MONITEXP,
PVOL, SIZE, R&D, MTB and DISTRESS) and prefix d €peding the variables IMIMIC,
CMIMIC) in equation (2) indicate where, respectiyedtep A and step B are applied.

Table 7 presents the results of our analyses. titicpkar, since TADOPT is by construction
an ordinal variable with seven continuous catego®d shows an approximately normal
distribution, in Models 9-12 we test equation (Zing OLS regression (Menard 20%0)in
particular, Models 9 and 10 refer to the entirebglosample while Models 11 and 12 focus on a
subsample of non US firms. Also, Models 9 and Idorethe outcome of two regressions run
over the entire sample of adopting firms as thegreim the CDP database. On the other, Models
10 and 12 focus on a restricted sample of compahn#&®ntered in the database in the year 2007.
This is to control for potential sample selectioasbcaused by firms entering in the database at
different years and leading to incomplete informatiegarding the real date of adoption of green

incentives in the period under scrutiny.

Controls

Referring to control variables, we document anieaudse of green incentive schemes among
larger organizations and companies with higher etagkare. This evidence is consistent with
prior literature on the attributes of the diffusiohinnovations (Rogers 1995) claiming that larger
organizations tend to enjoy resource advantagdbeatnitiation stage and, thereby, are more

likely to experiment novel management practicesnagarlier stage.

21 Based on Menar (2010), we treat TADOPT as inteovahtio variable by using OLS regression with an
ordinal dependent variable. As Menard points o ® 195-196), “treating the dependent variable as
though it were measured on an interval or ratideseffectively assumes that the data are measuoed m
precisely than they really are; but for ordinaliaghtes respecting specific conditions, it may preki
reasonable results”. In particular, (1) our depebdariable represents a true construct and nabatract
concept. (2) The number of ordered categorieslagively large so to make homoscedasticity assumnpti
less likely to be violated. (3) Our ordinal variablespect distribution properties assumption sitice
represents an underlying interval/ratio indicatdhvwa normal distribution.
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TABLE 7. Determinants of the Time of Green Incenties Adoption

Global sample [ Non US firms
©) @o; ai) a2,
Entire sampl Restricted samg Entire sampl Restricted samg

Independent Variables Predicted Sign b se b se b se b se
Rational Accounts
aGRPOLICY - -0.7116*** (0.1879) -0.6835*** (0.245) -0.408 (0.2416) -0.2614  (0.3804)
rMONITEXP - 0.3996*** (0.0504) 0.4896*** (0.0675) 0.4148* (0.0556) 0.4964*** (0.0809)
Social Accounts
ENVCON + -0.0831 (0.0704) -0.1099 (0.0828) -0.0170 (0.0863-0.0751 (0.1152)
dIMIMIC + 3.8097** (0.9028) 2.6836** (1.2496) 3.8978*** 1.0494) 2.6395  (1.6628)
dCMIMIC + -3.6650*** (0.8878) -5.9801*** (1.2314) -2.496% (1.1191) -5.4848*** (1.7292)
Control Variables
rPVOL 0.0166  (0.0102) 0.0069  (0.0131) 0.0193 (0.0124) @301 (0.0165)
IMSHARE -8.3823*** (1.7728) -6.2868*** (1.9804) -12.116% (2.18) -9.7831** (2.5734)
CMSHARE 0.0388  (1.1503) 2.0403 (1.6563) 0.6236 (1.3376) 1028 (2.1124)
rSIZE -0.3299** (0.0773) -0.3250*** (0.1112) -0.3358*** (0.0887) -0.2452 (0.149)
rR&D -25771  (1.9121) -2.8532 (2.6788) -4.7479* (2.7539) 4.9468 (5.3019)
rMTB -0.0365 (0.0295) -0.0523 (0.0414) -0.0319 (0.0458) .0565 (0.0604)
CYCLICAL 0.4372** (0.0797) 0.4134** (0.0909) 0.4085*** (0.0907) 0.3767** (0.11)
rDISTRESS -0.2317  (0.2125) -0.4560 (0.291) -0.2002 (2239 -0.6277* (0.3658)
Industry effects Yes Yes Yes Yes
Country effects Yes Yes Yes Yes
Observations 470 269 338 176
R-Squared 0.5221 0.6599 0.5469 0.6898

*, ** * |ndicate significance at the 10 percerfi,percent, and 1 percent levels, respectively.

Note: Models use OLS regression. Robust standandsesire shown in parentheses. The model includksstry (CIGS parent sector) effects and countfgces.

The dependent variable (TADOPT) is a unit-valuegatical variable ranking sample firms in an insiieg order based on the first year companies ag@en incentives.
Specifically, TADOPT assumes value from 1 to 7. (Le 2007 adopters; 7 = 2013 adopters). Prefixd&ates the adjustment executed to the var@R@OLICY to measure

the time of adoption of a green policy — more sfiadly, aGRPOLICY is a binary indicator assumirgjue of 1 when firms have adopted an environmentbty already in 2006,

0 when firms choose to implment it at a later yaastill have to adopt the policy. Prefix 'r'=indies demeanded variables (relatively to the ingusigan computed on a yearly bas
Prefix 'd'=indicates detrended variables (instrur@émon the yearly coverage trend of CDP dbase)




chooses to adopt green incentives at later (epdtages. However, we find no evidence that a
firm’s propensities to innovate and growth, as wadl its relative stock price volatility and
financial distress, influence the decision aboutewho insert environmental elements in

compensation plans.

Hypothesized relationships

The squared multiple correlation coefficients food¢l 10 and 12 equal 65.9% and 68.9%,
indicating that the independent regressors exjldiigh portion of the variance in a firm’s choice
regarding the time of green incentives adoptiorloong our hypothesized relationships, we
expect in equation (2) the coefficierfit andp2 to be negative while the coefficiefi3, p4, p5
to be positive. Overall, we document that managérmeactices diffusion research only partially
explain the time of green incentives adoption.

In particular, we find that companies that impleteeina business policy for environmental
sustainability already in 2006 are significantly nmo(less) likely to adopt green incentive
schemes at an earlier (later) stage than firmsattiapted the policy at a later stage or still have
introduce it. Specifically, based on Model 10 résuthe presence of a green policy in 2006 is
associated with a 0.68 years earlier use of enwimmial performance measures in employees’
compensation plans. This finding is in line withoeomic accounts for management practices
diffusion, assuming a positive relationship betweefirm’s market-based strategic orientation
and an early adoption of specific managerial intions aimed at fostering strategy execution
(Ansari et al. 2010; DiMaggio and Powell 1983). Hwer, this evidence does not hold for
international firms, suggesting environmental poiot to be a significant predictor of the time
of green incentives adoption outside the US market.

Contrary to our hypothesis, we find corporate manmig experience (rMONITEXP) to be
positively (negatively) associated with later (eajl use of green incentives. Relatively to their
industry mean, firms with one-unit higher monit@rimaturity on environmental performance are
more likely to adopt green incentives 0.49 yeatsrlaAlthough this result appears in opposition
to classical practices diffusion theory (Ansarakt2010; DiMaggio and Powell 1983), it suggests
an economic rationale. As firms cumulate knowledge controlling environment-related
decisions over time, they are more likely to retg aise more efficiently the information content
included in environmental performance measuresrellye deciding to insert them in
compensation contracts.

On the other side, consistent with social accopngglictions, we find that higher industry

peer pressure (dIMIMIC) is positively associatedhwthe probability that a firm adopts green



incentives at a later stage. However, country peessure (dCMIMIC) is negatively (positively)
associated with firm use of green incentives aiterl(earlier) time. In particular, companies with
10 percent higher proportion of peers using greearitives are more likely to start implementing
this mechanism approximately 0.26 years later ab8 Qears earlier for, respectively, industry
and country peers. Overall, the latter finding ssig higher corporate response speed to local
peer pressures.

However, we note that corporate environmental perémce concern (ENVCON) is not
significantly associated with a firm’s decision aegding the time of green incentives adoption.

Finally, we perform additional tests by using altgive measures for monitoring experience,
environmental concern and company visibility at ¢bentry level in the spirit of what previously

proposed. Overall, results remain consistent withfimdings.

6. SUMMARY AND CONCLUSIONS

This paper examines factors influencing corporatevipion of incentives to motivate
behavior by managers and employees towards thewashent of environmental targets (i.e.,
reducing carbon emissions, energy efficiency gadisiate change risk mitigation plans, sales of
“environment-friendly” products and services). lrarficular, we explore some relevant
determinants explaining both the choice of usingd #re time of green incentive adoption. Using
a sample of 2007-2013 data from 829 global listedd operating in various industries, we find
that the integration of environmental issues int@ampany’s business strategy through the
adoption of arad-hocgreen policy positively affects the probabilityatra firm provides green
incentives. This evidence is in accordance witmageheory predictions stating that the design
of an optimal compensation contracts involves th@ae of specific performance measures based
on the level of informativeness regarding the managefforts (Milgrom and Roberts 1992;
Holmstrom 1979). Further, we document that cormmavestment in monitoring environmental
performance is positively associated with the Ih@bd that a firm decides to insert green
performance measures in compensation plans. Téust iupports the notion that the selection of
a performance measure to evaluate and reward agéethavior depends on principal’s
monitoring effort, aimed at improving the overalliajty of the measurement process and,
thereby, the effectiveness in contracting with thgent (Milgrom and Roberts 1992). In
particular, results unveil the existence of a mudr relationship between monitoring investment
and green incentive adoption, indicating higheelswof monitoring efforts to exercise positive
but decreasing marginal effects on corporate chimagse environmental performance measures

in compensation plans.



Consistent with “legitimacy” arguments on the usemanagement practices (Ansari et al.
2010; Reid and Toffel 2009; Cho and Patten 200NMdggio and Powell 1983), we provide
evidence on the role of social influences to immacporate provision of green incentives. As the
proportion of peers using green incentives incrdasté at the industry and the country level,
firms are more likely to mimic their behavior araké the decision to adopt the mechanism. In
particular, peer pressures show inverse U functiwiil increasing marginal effects up to,
approximately, 80% threshold, and subsequently edesing marginal effects for higher
proportion of peer green behavior. Also, our resualemonstrate that, compared to US based
companies, firms not domiciled in the US are makely to respond to higher environmental
concern through the provision of green incentiviessigned to make managers and employees
accountable for environmental objectives. In patéic we interpret these findings based on the
work of loannou et Serafeim (2012) showing that panies domiciled in countries whose laws
and regulations promote market competition andedt@der protection (i.e.: US) are typically
associated with lower corporate environmental perémce as opposed to firms whose
headquarter is located in stakeholder-oriente@nati

Regarding the timing of adoption of green incensebemes, our results are only partially in
line with theoretical predictions from practice fdgion research (Ansari et al. 2010; Rogers
1995; DiMaggio and Powell 1983). In accordance wigtional accounts theorizing early
adopters of organizational practices to be drivem ladesire to improve performance (DiMaggio
and Powell 1983), we find that firms that implenmeghta business policy for environmental
sustainability at an earlier stage are more likelyse green incentive schemes at an earlier time
in the period under scrutiny. However, this resiokes not hold for international firms, suggesting
environmental policy not to be a significant predicof the time of green incentives adoption
outside the US market. Then, contrary to our exgigxts, our findings indicate that companies
investing more in monitoring the environmental asp®f the business are more likely to be later
adopters. Nevertheless, this result suggests @nedtorganizational behavior indicating the need
for the principal to cumulate knowledge and experéabout the information content provided
by environmental performance measures before degith include them in compensations
contracts. Also, consistent with social accountedpmtions explaining later adoption of
organizational practices (DiMaggio and Powell 1988¢ find that industry peer pressure is
positively associated with a firm’s decision to ugeen incentives at a later stage. However,
country peers exercise a more immediate effectiriheence firm provision of climate change-

related incentives at an earlier time, indicatiighbr speed in corporate response to “proximity”



pressures stemming from local neighbors. Finallg, fimd no support for claims that higher
environmental performance concern influences cagoprovision of green incentive at a later
stage.

Consistent with extant research on the diffusion nehnagement innovations among
organizations (Ansari et al. 2010; Rogers 1995; &glfio and Powell 1983), we also note that
larger size, as well as higher market size areifgigntly associated with corporate use of green
incentives at an earlier time. On the contraryhbigevels of exogenous noise in environmental
performance measures relate to a later adoptigneei incentives.

As with any empirical study, our works is subjeatdeveral limitations. For instance, in
testing corporate provision of green incentivesmanagers and employees, agency theory
predictions are used to analyze the impact of egledeterminants at a broad organizational
level. However, prior research argues that a fireti®ice about the design of compensations
contracts is also a function of the nature of thek$ performed and the level of delegation
assigned to the entitled agents (Moers 2006; Migrand Roberts 1992). As a result, it is
possible that the way the proposed determinaniiseinte the decision to assign these incentives
depends on the different organizational positiothefindividuals entitled to benefits from these
systems. In our opinion, not examining the potémlitierences related to agents’ organizational
roles is unlikely to confound our results, but fetuesearch can extend our investigation and
significantly enrich the level of understanding abthe use of this more and more popular and, at
the same time, severely discussed organizatioaatipe.

Moreover, as previously mentioned, in our settimgeptial endogeneity would stem from
correlated omitted variables. In particular, thestoucts “environmental policy” (GRPOLICY)
and “investment in monitoring” (MONITEXP) can be sasiated with some unobserved
company-specific factors that potentially correlat¢h a company’s decisions both to provide
incentives for the attainment of green targetstaridtegrate environmental issues in the business
strategy, as well as to invest in environment-fecuisiformation systems that improve the quality
of environmental performance measurement. The smmhuof the control indicator PVOL
partially addresses this concern and corroboraggxistence of a positive relationship between
environmental policy and monitoring experience, tbha one side, and corporate provision of
green incentives, on the other. Overall, our ressudiggest that any potential omitted variable bias
may be not severe. However, it is still possiblattthe proposed models do not completely
capture all omitted confounding factors. We belithat attempts to address this issue constitute a

fruitful area for future research.



Further we acknowledge that other caveats areecklat work. Still, we contribute to the
literature by providing solid evidence that corgerahoice about the provision and the time of
green incentive adoption is driven by both impartdeterminants related to the efficacy in

contracting and to social influences.



APPENDIX

FIGURE A. Diffusion Trends of Sustainability-Oriented Govemance Mechanisms
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TABLE A. Examples of Green Incentives from 2013 CDFSurvey Answers

Green incentives

Description

Company A (Retail)

monetary

“... buyers in the U.S. and key leadersun global sourcing network have sustainabil
objectives (which includes climate and energy dijes) on the evaluations to ensure th
they work with our suppliers to drive improvemeiristhe supply chains of the produc]
that we purchase.”

Company B (Healthcar

e)

monetary

“... Mr.XXX, Head of the Corporate Centepdegment Environment and Sustainability
responsible for the day-to-day management of tleeri@any B’ Sustainability Program an
the integrated ‘Company B’ Climate Program and agatshment of related milestones. A
part of his variable income component, Mr. XXX riees financial incentives that ar
directly linked to the success of the ‘Company Bs®inability Program and thus also f
the ‘Company B’ Climate Program. Performance inticainclude agreed milestones a
set targets within the ‘Company B’ SustainabilinddCompany B’ Climate programs.

Company C (Industrial

Goods and Services)

monetary

. Monetary reward can range to $5000 team or location. ‘Company C' has s
company-wide goals on GHG emissions, energy anémnvetage. By 2015, ‘Company (

Reduce ‘Company C’'s energy intensity by 50%; Reduater consumption and GH
emissions by 25%; Inspire a competitive energy reuttEmployees are encouraged
participate in programs intended to drive the comypdoward attainment of thes
environmental goals. Employees who show particuligiative or are helpful in ways tha
help the company toward goal attainment may begmized through the compensatiq
process for their efforts ...”

Company D (Personal

& Household Goods)

monetary

“... A proportion of the management groapisual bonus is related to the achievement
5% reduction in energy, water, waste and®@@issions ...”

Company E (Telecommunications)

nonmonetary

“..."Company E’ supports employees in imglenvironmentally sustainable transportati
choices, benefitting the environment and commumitie which ‘Company E’ does
business. ‘Company E’ provides eligible users usa free online carpool ride matchin
service to support the formation and success gfomding groups ... In addition, ‘Compan
E’ provides a free taxi service to eligible empleyewho use sustainable transportat
modes (e.g., carpool) for their daily travel to dmmim work and who are unable to trav|
home via their regular sustainable transportatioden..”

Company F (Construct

ions and Materials)

will: Grow revenues from eco-certified products atrate 2X ‘Company C’s growth;

ty
at
ts

is

[}

or
nd

pf a

monetary

“... The Sustainability Strategy Councifriade up of functional leaders across the busi
who are charged with implementing sustainabilitd alimate change goals, processes &

part of the Development, Performance and Rewardgesy ‘Company F annug

ess
and

reporting throughout their unit of business. Thgeals and responsibilities have become




compensation plans. In addition, focus on leadiffipris in sustainable agricultur

two examples of key drivers of our long-term growtht are considered when determini
individual annual incentive awards...”

of annual incentive rates. In addition, a significportion of our executives’ compensation

key to growing our business and delivering valueto shareowners are included in our

assessment program, for each functional unit. Atteint of goals accounts for 40 percent

is tied to company annual and longer-term perfogeairinancial performance measures

(including climate change mitigation) and maintaga talented and diverse workforce are

nonmonetary

reductions in GHG emissions. Our senior leaderskipcts category winners. Distinguish
external judges selected a Judges’ Choice winmetoar employees selected the Peopl
Choice winner. The winning teams are recognized w&itceremony hosted by ‘Compa
F's CEO and VP of Sustainability. Each winningneis also awarded a cash donation

an organization in their communities.

that exemplify ‘Company F' corporate values andpsp the company's commitment to
sustainability, including rewarding progress in a@e reductions and improved
environmental footprint. Of the 159 award submigsidrom 2012, 10 percent included

“... The Sustainable Yield Pledge Awgmasnote, recognize and reward people and work

Company G (Technolo

ay)

monetary “... Employee bonus is tied to continuougprionement efforts, including in energy
efficiency and/or carbon emissions reductions ..."
nonmonetary “... Employees can achieve Learning Hswe¢ Credits (LEC) for participating i

though LEC, employees can submit an external ¢@asspproval ...”

“... Employees at any level are recognized and reedfdr excellence by other employe
via the quarterly 'Applause’ recognition prograrheTApplause Program recognizes &
applauds employees who consistently uphold Symantedues, drive departmental gog
(personal performance goals) and those who exaaedjpectations contributing to th
company's success. The Applause Program is useedungnize employees for the|
contribution to our environmental and climate ctepgograms ...“

... '‘Company G’ matches employee volunteer hourdudinig environmental or Climat¢
Change activities/organizations with cash grantsoufl,000 per calendar year ...”

“... All employees are eligible to donate to chastiecluding environmental or Climat

Change organizations and Symantec will match teagh donation up to $1,000 p
calendar year ...”

sustainability related courses (Incentive variesdepartment). If a course is not offered

D

w
-
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Does CSR-linked Executive
Compensation Promote CSR
Performance?

ABSTRACT: The research described in this paper examinestie#eess of contracting
associated with the use of CSR-linked executivepmmeation across firms. Empirical analysis of
a cross-industry sample of 5,720 firm-year obsématfrom 783 US listed companies for the
period 2002-2013 revealed that, in accordance agincy theory predictions, the provision of
CSR-linked incentives for senior executives proradilens’ CSR performance. Corporate choice
to tie senior managers’ pay to CSR targets prodymestive effects already in the year
subsequent to the date of adoption, and increaS&sr€sults monotonically as firms accumulate
experience in using this mechanism over the yeResults are robust after controlling for
potential endogeneity by means of a 2SLS estimagpi@mtedure with instrumental variables.
Furthermore, the use of CSR-focused advisory anditoring systems is shown to increase the
positive effects of a firm’s experience in tyingptmanagers’ compensation to CSR targets. In
accordance with agency theory and corporate gomeengesearch, it was found that a company’s
experience in using CSR-linked executive compeosais likely to promote even higher CSR
outcomes when a CSR committee is established witi@rboard of directors or a CSR report is
publicly disclosed. In contrast, CSR external adi not improve CSR performance, suggesting

that they are likely to play a merely symbolic role

Keywords: CSR performance, executive compensation, incesjtperformance evaluation.



1. INTRODUCTION

Concern regarding corporate social responsibili$R) has now become a priority among
organizations. Corporate constraints when consige@SR practices are traditionally twofold.
First, from an economic perspective, firms makdadlycresponsible investments only when they
maximize shareholder value. Accordingly, compacresite a business case for sustainability and
incorporate green and social aspects in theiregii@é and operations because of the potential
financial benefits associated with CSR performa(erter and Kramer 2011; Bénabou and
Tirole 2010; Porter and Linde 1995)Second, from a sociopolitical perspective, firmake
investments that benefit society to comply withulagions and to avoid the deterioration of their
reputation (Marcus and Fremeth 2009). Such investsneepresent attempts to conform to
societal boundaries and behave legitimately by aeding to non-shareholder constituents’
demands, potentially, but not necessarily, to tlerimient of the economic interest of
shareholders. If managers decide to engage in C&iRitias because of reputational
considerations, then some of those activities mayertaken at the expense of sharehdiders
(Moser and Martin 2012; Bénabou and Tirole 2010).

Sustainability issues have recently become inanghsipopular in the boardroom, with
shareholders being key actors in the manageme@S#. In this regard, Tonello and Aguilar
(2012) analyzed the total sample of shareholdepgsals submitted to firms registered with the
SEC between January 2011 and August 3, 2011. Ttherauound that 35% related to matters of
environmental and social policies, a significardr@ase from 28% in 2010 and 29% in 2007. In
addition, a 2010 survey by The Conference BoardZp@xamined a restricted sample of US
listed firms and notes that approximately half lné investigated companies assigned ultimate
responsibility for oversight of sustainability teetboard of directors or one its committees.

There are many different ways a board of direatars signal formally to executive members
the need for active management of corporate swadidity on their behalf. In this regard, in the
last 20 years there has been a substantial incrieai'e number of firms adopting ad-hoc
governance mechanisms and monitoring systems torestisat senior executives make informed
decisions and carry out effective communicationceoning relevant CSR issues. Specifically,
board members have started to incentivize seniecgives to achieve CSR objectives tying their

compensation to the firm’s environmental and soge&aformance, thus rendering them formally

! See Porter and Kramer (2006; 2011) for insightsexainples of companies that have developed strong
linkages between their business strategies and CSR.

2The expression “at the expense of shareholdersts¢d Moser and Martin’s definition (2012, 798itth
“the costs of the socially responsible activitythie firm exceed the benefits to the firm”.



accountable for these outcomes. An analysis of HeonReuters ASSEP4lata over more than
4,500 global public companies has revealed th&0ih3 approximately 31.82% of listed firms
linked at least one of their senior executives’ pemsation to CSR goals, as compared to 3.85%
in 2002 (see Table 1).

TABLE 1. Corporate Use of CSR-focused Govemance4pg Mechanisms - Time Distribution and Dynamics

year

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Global sample
CSRExeculve 5 ocos 4.46% 3.67% 3.36% 5.01% 8.35% 13.34% 17.00% 23.13%5¥832.85% 31.82%
Compensation

CSR Committee 7.21% 9.50% 8.32% 10.27% 13.30% 18.26% 20.24.23% 29.84% 27.84% 30.26% 29.91%

CSR Report 5.44% 7.87% 7.61% 10.73% 12.15% 41.39% 42.8188%6551.79% 54.71% 58.40% 59.38%
,cﬂ\:usd}?t External 17.07% 1.85% 1.91% 2.77% 2.78% 17.74% 18.73% 20.12% 22.2B%B2% 34.98% 37.19%

At the institutional level, there is a flourishitb@dy of guidance literature for investors and
companies on how to integrate CSR issues apprepriatto executive management goals and
incentive schemes (PRI 2012). Similarly, articleghe press and surveys document a growing
number of firms tying compensation contracts totanability performance for both managers
and employees (The Guardian 2014; Ceres 2014; Géasis &Co 2013; TCB 2012; Berns et al.
2009).

For example, in the executive compensation seaifoits 2014 proxy statement, Walmart
International disclosed that a portion of namedceiige officers’ (NEOs) 2013 cash incentive
payments were subject to satisfying pre-establisinelsity and inclusion objectives, in the form
of “good faith efforts” and “placement goals” (Wadnh International 2014, 55). Specifically, the
company declared that each NEO’s cash incentivenpay could be reduced by up to 15% if
these objectives were not satisfied. In additidie Audit Committee judged the company’s
achievement of general compliance goals againstesestablished program. These objectives
covered subjects in the fields of anti-corrupti@mti-money laundering, health, safety and
wellness compliance, environmental compliance, dadoor and employment compliance.
Referring to the Audit Committee’s judgment, then@ensation Committee could exercise

negative discretion to reduce or eliminate the ¢asbntive payments to NEOSs.

3Thomson Reuters’ ASSET4 collects ESG public infdfamafrom more than 4,500 global listed firms.



At Marriott International (2014, 48), the NEOs’ ZJlannual cash incentive program
consisted of two components under which payments Wwased on actual performance measured
against pre-established financial and operaticarglets: (1) the “Incentive Plan”, which focused
on a diluted EPS objective; and (2) the “Individi’an”, which focused on other financial,
operational and human capital objectives. In paldic the human capital objective referred to
associate engagement was assigned a weight of Hé tdtal award for the year. Assessment of
associate engagement was measured by the resthis @dmpany’s annual associate engagement
survey (conducted by a third party) as comparezkternal benchmark results.

In 2011, the annual incentive objectives for ak@xtive officers at Xcel Energy were based
entirely on the attainment of corporate goals witb-determined weights of 15%, 5% and 20%
of total award t, respectively for safety, employ@eagement, and environmental leadership
targets (Xcel Energy 2014, 44). In addition, apprately 20% of NEOSs’ long-term equity
compensation embodied a performance goal basectlirving environmental targets, while
maintaining a competitive price for services pr@ddto customers. The performance was
measured relative to peers at the end of a thraepeziod.

At FedEx International, 2013 annual cash payoutseérh NEO were adjusted upward or
downward based on the officers’ achievement ofviidial performance objectives established at
the beginning of the year. Among various perforneaparameters, these targets involved the
inclusion of females and minorities for open posi§ and promotional opportunities. None of
these factors were given a particular pre-estadadisiveight in determining whether and how
much to adjust the bonus amount (FedEx Corpora&idmet, 29-31).

Despite the increasing number of references, eogbiresearch on the role of CSR-linked
incentive schemes is scarce and has producedrechfiedings. Some authors have followed the
economic rationales of principal-agency theory (vtbim and Roberts 1992) and argue that the
design of CSR-linked incentive contracts addresisegieneral problem of influencing the agent
to act on behalf of the principal’s desires towardgporate sustainability (Campbell et al. 2007;
Cordeiro and Sarkis 2008; Deckop 2006). Specifycall sustainability has become a corporate
priority, then appropriate incentives for top exte@s need to be associated with it. Accordingly,
this body of research investigates the empiricebeigtion between the CEO’s compensation and
the firm’s CSR performance and finds the existesfce significant positive relationship between
the two constructs. However, all studies invesdgatmple data from prior to 2004, i.e. before the
CSR phenomenon gained its documented popularitigirwfirms’ governance structures, thus

motivating the need to update the validity of thigrence.



Other scholars have discussed the existence chtilmvs from agency-theory predictions and
claim that the hypothesized benefits associatedh witplementing a sustainability pay-for-
performance system depend on a number of factarsld& et al. 2013; Berrone and Gomez-
Mejia 2009). In particular, Berrone and Gomez-M¢lA09) adopted an institutional approach to
complement agency models and justify the corpocatgce of tying executive bonus plans to
sustainability performances even if such measueaa provide significant incentives. As
suggested by Armstrong et al. (2010), bonus pldra fre explicitly tied to non-price
performance such as CSR information may also s\&signal to shareholders and stakeholders
that the board is responding to their pressurdtaio information about the firm’s CSR activities
and to monitor executives’ CSR commitment. In hviéh these propositions, Berrone & Gomez-
Mejia (2009) analyzed longitudinal data of 469 U@né from 1997 to 2003 and found that
higher environmental performance increases CEO thay,pollution-preventing strategies affect
executive compensation more than end-of-pipe pofiutontrol, and that explicit use of green
governance mechanisms (specifically, an environaleptty policy and an environmental
committee) does not strengthen this link, sugggstimat these mechanisms play a merely
symbolic role. However, their sample data are fyoior to 2004 and the measure used to proxy
environmental governance captures corporate ugeeeh incentives schemes only spuriously.

In contrast, Eccles et al. (2013) examined the Wehal implications associated with the use
of prosocial goals in incentive systems. Accordiogthe crowding out theory of intrinsic
motivation (Bénabou and Tirole 2006), employees miagage in CSR actions with the aim of
contributing to the public good. Providing expliniibnetary incentives may then crowd out their
intrinsic motivation, eventually leading to a wor€8R performance. To find support for the
crowding out theory, the authors analyzed a cnodastry sample of global listed firms over the
period 2007-2010, and investigated the effectivemésnonetary and non-monetary incentives to
employees for the achievement of climate-changgetar Interestingly, they found that the use of
monetary incentives is associated with higher” @®issions than the implementation of non-
monetary rewards or the absence of explicit greearitives. However, they also found that this
effect on carbon emissions is eliminated when nawgeincentives are provided to employees
with formally-assigned responsibility for environntal performance. In particular, the authors
focused on both top executives and lower-level eyg®s to examine the effects of various types
of green rewards, without disentangling the effastsociated with different hierarchical levels in
an organization. Therefore, it is important to ndtat in the authors’ empirical setting firms

providing environmental incentives to board memtserd executives are unlikely to represent



the majority of the sample (approximately 30% a# thtal respondents based on the 2013 CDP
investor survey). As a result, it is difficult toxtend their inferences to top executives whose
compensation contracts are based on aggregatarparfoe measures (Core, Guay, and Larcker
2003), such as overall firm environmental perforogrand composed of monetary incentives as
opposed to lower-level managers (CDP 2013; FreyNetkermann 2008).

Overall, the general understanding of whether amd & corporation’s choice to use CSR-
linked executive compensation promotes CSR perfocmaemains limited. Also, to the best of
my knowledge no studies control for the usadfhocmonitoring systems enabling companies to
face the significant challenge of designing anaife pay-for-performance system in the context
of CSR.

In this paper, | contribute to the debate by ingeding two questions based on agency
theory that will shed light on the effectivenessla# use of CSR-linked executive compensation
in terms of CSR performance. First, | examine #latronship between the firm’s use of CSR-
linked incentives for senior executives and CSRquarance to verify whether the inclusion of
environmental and social performance measures impeasation contracts increases the
alignment between the agent and the principal ntaktie contracting more effective (Milgrom
and Roberts 1992). | disentangle the performanaesempences of the firm’'s cumulative
experience in linking top executive pay to CSR etsgl also test whether CSR benefits need a
long-term time frame to realize (inter-temporalhegts (Bénabou and Tirole 2010). Secondly, |
explore the effects associated with the interastioetween corporate experience in using CSR-
linked executive compensation and the use of C®Rsed governance mechanisms exerting an
advisory role (CSR committee) or a monitoring fumect(CSR reporting and CSR external audit).
| believe that governance mechanisms can interabt@SR-related compensation schemes. For
example, boards of directors with sufficient expertand CSR-specific knowledge may be
required to advise and guide senior executivesanaging CSR issues (Armstrong et al. 2012).
Prior agency literature contends that companiegsting more in advising and monitoring
agents’ behavior are likely to guide effective dem-making and reduce the information
asymmetry with the agents (Milgrom and Roberts 19@ the other hand, some scholars have
investigated the exact relationship between mangorand executive compensation and
suggested that they work as substitutes. In thépe®, as executives receive appropriate
incentives that align executive behavior to shaldg#rs’ interests, monitoring activities are
needed to a lesser extent (Armstrong et al. 20b8kidson et al. 2009; Lippert and Moore 1995;
Rediker and Seth 1995). Accordingly, | assess wdreipecific CSR-focused governance



structures moderate the effects associated withuiee of CSR-linked incentives, serving as
complements to or substitutes for each other wialgributing to the firm’s CSR performance.

| analyze empirically a cross-industry sample @2, firm-year observations over the period
2002-2013, from 783 distinct publicly-listed firmrdemiciled in the US. | develop the sample by
merging four databases: Thomson Reuters’ ASSET4chwbollects data on CSR-focused
incentives and governance structures; KLD STATSiclwiprovides CSR ratings; Compustat
Execucomp, which provides data on senior executimmpensation; and Thomson Reuters’
Datastream, which provides industry affiliation dimdincial data.

In line with agency theory predictions (Milgrom aRdberts 1992), | find that corporate use
of CSR-linked incentives for senior executives asipively associated with the firm's CSR
performance. In particular, the results reveal tbatporate choice to link senior executive
compensation to CSR targets produces positivetsfldready in the year subsequent to the date
of adoption, and monotonically increases CSR ougas firms cumulate experience in using
this mechanism over the years.

Furthermore, the simultaneous use of CSR-linkecckee compensation and other CSR-
focused governance structures is significantly @iased with higher CSR performance. In
particular, | find that managers’ compensation ¢idkio CSR targets exerts higher significant
effects when used in combination with advisoryatigrnatively, monitoring systems (focused on
the social and the environmental aspects of thm)firSpecifically, the presence of a CSR
committee as well as the choice of elaborating disdlosing a CSR report positively moderate
the benefits associated with more experience mgtgenior executives’ pay to CSR performance.
In contrast, one last monitoring mechanism — th&® @Rternal audit - does not promote CSR
performance, suggesting that CSR audits are liteelylay a merely symbolic role. These results
are in accordance with prior literature on corpergdvernance (Armstrong et al. 2012; Coles et
al. 2008) emphasizing the key role played by boarfdslirectors in advising top executives,
particularly in the context of complex and firm-spgie investments, such as CSR activities.
Consistent with agency theory (Milgrom and Rober®92), the findings also underline the
importance of designing ad-hoc monitoring systemshie context of CSR. In particular, the
results highlight the reputational value of prodhwgcpublic CSR reports as a form of voluntary
contract between managers and both shareholdersthad constituencies. Additionally, CSR
reports serve to reveal previously-hidden infororatbout the firm’s environmental and social

strategies, and such information results in impdowvenitoring of executives.



This study contributes to the literature in sevavals. Firstly, I highlight the efficacy of
using pay-for-performance contracting arrangemémrtdop executives in the context of CSR.
Overall, | add to current debate on the econontiomale driving firms to implement incentive
systems as a function of CSR performance for thmiployees. Despite the increasing relevance
of CSR issues in boardrooms, a limited group of ieing studies focuses on the relationship
between managers’ compensation contracts and C8Bmpance (Eccles et al. 2013; Berrone
and Gomez-Mejia 2009; Cordeiro and Sarkis 2008; |@&=zath et al. 2007; Stanwick and Stanwick
2001). Furthermore, their findings are inconsistémis calling for further research to shed light
on the true role played by CSR-linked compensatiamtracts, particularly in the case of senior
executives (who have decision-making authority a@xert significant influence on overall
company performance). Secondly, this work expaheshbiody of knowledge on performance
evaluation by detecting the role of nonfinanciadlioators such as environmental and social
performance measures inserted in executive compengalans. Thirdly, | provide strong and
consistent evidence on the benefits of using varicombinations of governance mechanisms
focused on CSR issues. This is an addition to iegistorporate governance and executive
compensation research, as current understanditige @orrelations between different governance
structures is still relatively limited (Armstrong al. 2010, 210). Finally, | contribute to CSR
management literature by showing the relevance yaigt top executives’ pay to CSR
performance in order to promote an effective CSBcaion. This research also has important
practical implications. | reveal the need for thesign of an articulated system of governance
mechanisms to achieve better CSR. Specificallyndithat have tied executives’ pay to CSR
targets would benefit from the establishment of aanmittee with a CSR-specific advisory
function or from the public disclosure of their iacs and performance in the form of a CSR
report that facilitates the monitoring on their extves’ CSR efforts. Furthermore, the results
have important implications for the investing commityt The findings might be useful to
investors interested in allocating their assetomally-responsible investments. For example, the
fact that certain configurations of CSR-focused egoance structures predict a better CSR
performance indicates that such information mighubed as unbiased criteria to allocate capital
to efficient socially-responsible investments.

The remainder of the paper is organized as folldextion Il | discuss the literature and
develop the research hypotheses. Section Ill desscthe research design. Section 1V illustrates
the results, and Section V concludes with a summée findings and the limitations of the

study.



2. BACKGROUND THEORY AND DEVELOPMENT OF RESEARCH
HYPOTHESES

From an economic perspective, it is well know tinaentive systems influence the behavior
of managers and employees (Fama and Jensen 1988; &aal. 1988). Principal-agency theory
predictions state that the design of an incentivatract addresses the general problem of
motivating the agent to act according to the ppats desires (Milgrom and Roberts 1992). Prior
work on performance evaluation has investigatedstheture of optimal compensation contracts
and focused on the importance of identifying perfance measures to evaluate the manager’'s
action and make his pay dependent on his perforem@ldgrom and Roberts 1992; Holmstrom
1979). Specifically, agency models focus on thermiativeness and congruence properties of the
performance parameters used in incentive plansioaptualize the alignment of the agent with
the principal (Ittner et al. 1997; Feltham and Xi@94; Banker and Datar 1989; Holmstrom
1979). Following these arguments, a body of res$earc the field of CSR management
investigated the empirical association between GE®’s compensation and the firm’'s CSR
performance and documented a significant positalationship between the two constructs. In
particular, Campbell et al. (2007) analyzed a sengblUS-based companies in the years 1992-
1994 and observed a positive link between the firerwironmental performance and the
environment-related component of the CEOs’ compensaglans. The authors indicate that a
risk premium exists in compensating CEOs for in@etal environment-related personal and
economic risks in more environmentally sensitivaustries. Cordeiro and Sarkis (2008), using
data from a sample of 207 S&P500 firms in the U986, reported a significant impact of firm-
level environmental performance on CEO total pafinms stating an explicit link between the
company’s green performance and the CEO’s compensadore indirectly, given the long-term
nature of CSR payouts and consequences, Deckdp @086) drew 313 firms from the 2001
S&P500 and note that short-term CEO pay is nedsgtiassociated with corporate social
performance, whereas a long-term focus of CEO pasitigely relates to corporate social
performance.

Another stream of CSR research contends that edontiraories alone cannot entirely
explain individuals’ sustainability behavior in therkplace (Bénabou and Tirole 2010; Marcus
and Fremeth 2009). Consequently, some authors kaggested an institutional approach to
justify the benefits associated with the use of dikRed employee compensation empirically
even when sustainability targets do not providaifizant incentives (Berrone and Gomez-Mejia
2009). In this regard, an extensive empirical éitere on executive compensation documents the



declining importance of cash pay in general andremspecifically, of non-market-based
performance measures (such as accounting-baseaanishancial performance indicators) in
determining top executive monetary incentives (Arorgy et al. 2010; Core, Guay, and
Verrecchia 2003). For example, Core et al. (2008né that the fraction of US CEOs’ monetary
incentives tied to performance indicators othernthstock performance was less than
approximately 10% of their total monetary incensivend, so, discussed the relatively minor
incentive power of these measures vis-a-vis staidepIn the context of CSR, Guay (The
Guardian 2014) declared in the press that “sudtdityaaccounts for only a tiny percentage of
actual compensation analysis — in most cases/ei$s than 1% of an executive’s overall
performance review” and that, “it is still not sweether sustainability will ever make the top 10
items a board of directors uses to determine a eogip and executive’s performance”. It is still
not clear whether and how much impact sustainghifiked incentives could exert on a firm’s
CSR performance given the extant structure of marsagompensation contracts. However, the
fact that boards of directors use stock price a&s rttain performance measure in providing
incentives to top executives leaves room for hapes environmental and social performance
measures might play a role in executive compensafis documented by ASSET4, over the last
12 years in the US an increasing number of compdrage chosen to include CSR parameters in
the compensation contracts of senior executivemsétong et al. (2010) suggested that bonus
plans that are explicitly tied to non-price perfame, such as CSR information, may serve as a
signal to shareholders and stakeholders that tleedbis responding to their pressures and
exerting effort both to obtain information aboue tfirm’s activities and to monitor executives
appropriately. In addition, even though CSR-basedubes may not greatly influence top
executives’ monetary incentives, “contracting ficis in real institutional settings may make it
efficient to have top executives’ bonus plan patatb that of lower-level managers and
employees” (Armstrong et al. 2010). In line witresle conjectures, Berrone and Gomez-Mejia
(2009) used an institutional approach to complenagi@ncy models and explain the corporate
choice of formally tying executive compensation tcacts to environmental sustainability
performances. In particular, the two authors aradytongitudinal data for 469 US firms from
1997 to 2003 and, consistent with agency predistitiney found that improved environmental
performance increases CEO pay and that pollutiengnting strategies (generally associated
with a longer-term time frame of realization) atfexecutive compensation more than end-of-
pipe pollution control (generally linked to a stesrterm). However, their findings document the

fact that an explicit use of green governance mashs (in the forms of environmental pay



policy and environmental committee) does not stileery this link, suggesting that these
mechanisms play a merely symbolic role.

Other scholars have focused on behavioral impboatiassociated with the use of prosocial
goals in incentive systems (Eccles et al. 2013)this regard, Bénabou and Tirole (2006)
suggested that individuals may regard CSR acts rasopal behavior. Accordingly, the
underlying reasoning for engaging in these actisnsot the maximization of private gains but
rather the contribution to a public good. In therkpbace, when employees exert effort on CSR
behavior because they believe they contribute ¢optiblic good, providing them with explicit
monetary incentives may crowd out their intrinsiotivation or reputational motivation and
eventually lead to worse CSR performance. On therdtand, if employees engage in socially-
responsible behavior because they intend to magithie long-term profitability of the firm and,
in turn, their own share of the resulting econobreaefits, then the use of material or monetary
incentives will be relatively more effective in matting employees. Consistent with this idea,
Eccles et al. (2013) empirically investigated tlileaiveness of assigning monetary and non-
monetary incentives to managers and employeesiéoathievement of climate-change targets in
a cross-industry sample of global listed firms kedw 2007 and 2010. In particular, they
validated the crowding out effect of material intbegs by showing that firms using monetary
incentives are more likely to produce higher“Gnissions than are companies declaring they
adopt non-monetary rewards or not implementingexplicit employee compensation tied to the
firm’s environmental performance. In addition, thethors showed that this effect on o
emissions is fully absorbed when monetary incestiaee provided to employees with formally
assigned responsibility for environmental perforoean

Overall, empirical research on the link between diBked executive compensation and
CSR performance has produced mixed findings. Intiadd it is important to note three other
concerns that motivate the need to complement th#eeences. First, excluding the work of
Eccles et al. (2013), all prior studies examine @andata from before 2004, i.e. before the CSR
phenomenon gained its documented popularity in girbboardrooms, suggesting he need to
update the validity of results. Second, Berrone @atnez-Mejia (2009) focused on a broader
concept of environmental governance, and proxiedt fwith a measure that spuriously captures
corporate use of green incentives schemes. Incpéatj the two authors use a composite
variables accounting for the presence of both air@mmental pay policy and an environmental
committee. As such, it is difficult to make infeoes regarding effects associated solely with the

implementation of formal green compensation comgréar CEOs. Finally, Eccles et al. (2013)



did not disentangle the effects associated wittdirdecision to use of monetary and non-
monetary green incentives only for top executi¥s.the contrary, the authors adopted a broader
organizational view and examine corporate provisénncentives to both top executives and
lower level employees who are generally not diyedciccountable for overall corporate
environmental performance (if otherwise explicélgtablished in their job descriptions). Extant
literature on performance evaluation emphasizesdiffieulties associated with making lower
level managers’ and employees’ pay dependent oovarall corporate performance parameter,
such as stock price (Core 2001; Bushman et al.)1395m an agency theory perspective, an
agent should be evaluated and rewarded by a paafae@nmeasure on which significant influence
or control can be directly exercised (Holmstrom 9)97As a consequence, it is common for
senior executives to be formally incentivized adong to aggregate company-level performance
measures, such as stock return, total operatingmec¢ and, more recently, overall CSR
performance (i.e. inclusion in the Dow Jones Sustaility index and reduction of corporate €O
emissions). On the other hand, stock price andrabgregate firm performance measures are
less informative about specific actions of lowerdemanagers. Local measures of performance
(such as business unit and division profits) areermelevant and hence frequently inserted in the
compensation contracts of lower-level employees if@entive purposes (lttner et al. 1997,
Bushman et al. 1995). Also, as suggested by Deek@b. (2006) decisions in the area of CSR
are likely to be long-term by nature and to reflent programmability. Related performance
targets/achievements are hence difficult to speexhante and to measure ex-post, in particular
for lower-level employees having limited decisioking power and low ability to influence
their firms’ CSR performance significantly. In stions such as this, monetary incentives do not
always work well (Frey and Neckermann 2008). Indeeadthis case, “it is hard to make a
monetary payment which is considered to be fairthy recipients” (Frey 2007, 9). In this
situation, non-monetary incentives or soft awarelsegally taking a broader view of the agent’s
efforts become more useful (Frey and Neckermann82®mImstrom and Milgrom 1991).
Accordingly, in 2013 the CDP investor survey caiet information over 1,743 global listed
firms and documented 71.83% of these companiesudeglprovision of individual incentives to
managers and employees for the attainment of aroladinge targets. In particular, 516 firms
declared provision of incentives to board membeid p executives. Specifically, 88.18% of
these firms chose to assign monetary incentivesaoshy 18.60% use non-monetary incentives
such as public recognition, usually in the form aards. On the other hand, 1,195 firms

disclosed provision green incentives to lower-lemednagers. Similarly, 87.19% of these



companies used monetary rewards but a significahigjyher proportion (57.54%) chose to
provide non-monetary incentives alone or in comtiamawith them. As a result, there is reason
to argue that different organizational positions cantribute to explaining both the firm’s choice
regarding the type of incentives and the effecteeiated with them.

To sum up, it is still not clear whether and to wrextent CSR-linked executive
compensation promotes CSR performance. In this warkntribute to the debate and propose a
principal-agent framework to shed light on the efifeeness in contracting associated with the
use of formal CSR targets in senior executive camsgion contracts. Specifically, | test whether
and to what extent a firm’s choice to use CSR-lthlexecutive compensation affects CSR
performance to test the hypothesis that the inotusif environmental and social performance
measures in pay contracts increases the alignnentebn the agent and the principal making
contracting more effective (Armstrong et al. 200pre, Guay, and Verrecchia 2003). This
premise motivates the following hypothesis:

Hla: Firms are more likely to have higher CSR perforogawhen their senior executives’

pay is formally tied to CSR targets.

According to economic advocates of CSR (Porter ldrainer 2011; Bénabou and Tirole
2010), being socially responsible “is about takanpng-term perspective to maximizing (inter-
temporal) profits” (Bénabou and Tirole 2010, 10h this respect, Deckop et al. (2006)
emphasized that firms’ investments on CSR are rfike#/ to have long-term consequences and
less likely to have positive short-term effects. iAdicated in Deckop et al. (2006), strength
aspects of CSR involve, for example, taking positictions in the areas of community relations,
human rights, the safety of the firm’s productsenvices, the environment, diversity and fairness
in hiring, and other facets of employee relatiohtany of these actions, for instance, often
require behavioral changes among employees andntreduction of new technologies and
operating processes. These types of actions aexalgnunlikely to have a direct impact on the
firm’s short-term CSR performance. Similarly, tregative consequences of actions that result in
CSR performance concerns, such as problems inrdaes @f environmental pollution, employee
safety, and product safety, are unlikely to impacshort-term outcomes affecting the firm in the
long-term. All these arguments suggest that “sbciegsponsible investors should position
themselves as long-term investors who monitor memegt and exert voice to correct short-
termism” (Bénabou and Tirole 2010, 10). In line twihis argument, CSR-linked executive

compensation may contribute to discouraging topagears from taking those short-term actions



potentially at the expense of future CSR performeased, thereby, facilitating the realization of
CSR results.

In addition, as prior research on CSR performaneguation has emphasized, typical
managerial incentive structures suffer from shentat bias and do not necessarily promote
sustainable value creation (Derchi and Oyon 20¥5ch et al. 2013; Bénabou and Tirole 2010).
In practice, managers take decisions that increbhed-term profit, but potentially hurt workers
or other constituencies. As firms introduce enuvinemtal and social performance measures in
executive compensation contracts, top executivedilely to adjust to their new utility function,
shifting their managerial attention towards longvtegoals and allocating their efforts to
additional, different, and possibly unknown tasks.such, it is reasonable to assume that this
adjustment process may create some tension in xeadecision-making and it may take some
time for them to reach the optimal equilibrium. ©tene it is indeed likely that top executives
will become more aware of CSR-specific informatiand learn how to deal with the new
incentivized targets.

Following this reasoning, | disentangle the perfante consequences of firms’ cumulative
experience in using top executive pay linked to G&fgets to explore whether CSR incentives
require a long-term time frame to achieve (intemqteral) benefits (Bénabou and Tirole 2010). |

thus propose the following hypothesis:

H1b: Firms are more likely to have higher CSR perforogaas they gain experience in tying

their senior executives’ pay to sustainability &isg

Based on principal-agency theory, the informatigsnef a measure used to evaluate the
agent’s actions is also a function of the effeatess of the monitoring process implemented by
the principal (Milgrom and Roberts 1992). Accordingprincipals may decide to invest in
appropriate information systems to increase theadvguality of the measurement, thus reducing
the information asymmetry with the agents. As adgbg Hunton et al. (2008), “examples of
information systems that are used for monitoringopaes include dedicated budgeting systems,
reporting procedures, direct supervision, and i@keand external audit”. In the domain of CSR,
the principal’s monitoring activities are likely tofluence the extent to which environmental and
social performance measures are informative coimgrithe agent's effort towards CSR
activities. For example, CSR reports can potegtitbvide a segmentation of performance and
actions which overall performance measures, sutheastock price or the aggregate CSR scores

assigned by independent raters, alone do not providnowledge about the firm’'s specific



strengths and weaknesses can help boards and sld@nrshto monitor top executives and correct
certain agency conflicts, such as perquisite comgi@m, poor investments, and misleading
disclosures” (Armstrong et al. 2010, 203). Not sisipgly then, the ASSET4 database
documents the growing diffusion among global orgations of CSR-focused voluntary
monitoring mechanisms possibly implemented by fitmsalign the board and the managers’
interests with CSR outcomes desired by shareholigisother constituencies. In this light, for
example, | observe that the number of firms disobpsa separate sustainability report or
publishing a sustainability-related section in #rual report increased sharply from 5.44% in
2002 to 59.38% in 2013 (see Table 1). In additfibms increasingly choose to purchase external
auditing of their sustainability reports to enstine validity of the disclosed information, with
percentages rising from 17.07% in 2002 to 37.19%0ih3 (see Table 1).

Furthermore, | noted that ASSET4 reveals that ttopgrtion of firms establishing ad-hoc
CSR committees with an advisory role within the rooaf directors increased from 7.21% in
2002 t0 29.91% in 2013 (see Table 1). The evidéncensistent with the bulk of theoretical and
empirical literature on executive compensation ussing the key role played by the board of
directors in advising top executives, particularythe context of complex investments (e.qg.,
substantial R&D, intangible assets) where consladerdirm-specific knowledge is needed to
guide management (Armstrong et al. 2012; Coled.e2098). Hence, a board with sufficient
CSR-specific expertise may be necessary to adudeaide senior executives in managing CSR
issues effectively (Armstrong et al. 2012).

However, other scholars in the fields of managemaetounting and finance have assessed
the exact economic relationship between control haeisms (monitoring and executive
compensation) and noted that these may work astisubs in a system of governance
(Armstrong et al. 2010; Hoskisson et al. 2009; Eipp@and Moore 1995; Rediker and Seth 1995).
Specifically, they argue that the intensity of lwbamonitoring activities needs to be lower when
top executives are granted effective incentivest ik able to align their managerial efforts with
the desires of principals. They suggest therefoeepgresence of a systematic balance between
these types of governance arrangements. Similarlghe context of corporate sustainability,
higher investment in CSR monitoring activities sldoantail provision of lower compensation
incentives. As a result, in our setting higher stweent in CSR monitoring may negatively
moderate the performance implications associatélu avfirm’s greater experience in using CSR-

linked executive compensation contracts.



Despite their growing popularity, to the best of kmowledge no empirical studies examine
the role played by CSR-focused monitoring and amyisystems in supporting firms facing the
significant challenge of designing effective CSRkéd incentives for top executives. | therefore
propose an exploratory framework to assess emfhyricahether CSR-linked executive
compensation and other CSR-focused governance tigtesc serve as complements to or
substitutes for each other while contributing te firm’'s CSR performance. Specifically, |
explore the effects associated with the interactietween CSR-linked executive compensation
and CSR-focused governance mechanisms exertingdasoay role (CSR committee) or a
monitoring function (CSR reporting and CSR extermaldit). | thus the following null
hypothesis:

H2: The use of CSR executive compensation in comiminatvith CSR governance

structures with advisory or monitoring roles doesaifect the firm's CSR performance.

3. RESEARCH DESIGN

3.1. Data and Sample Collection

| began by using information on US-domiciled firn@SR-linked executive compensation
contracts and CSR-focused governance structures titkm the ASSET4 database. Thomson
Reuters ASSET4 is a Swiss-based company which €862 has been providing professional
investors with objective, relevant, and auditabtwimnmental, social and governance (ESG)
annual information to enable socially responsiblestment analysis. A team of 120 specially
trained research analysts collects more than 738 &&luation points per firm, where all the
primary data used must be objective and publicaltgilable. In 2014, the ASSET4 database
covered globally over 4,500 listed companies iniclgdMSCI World, MSCI Europe, STOXX
600, NASDAQ 100, Russell 1000, S&P 500, FTSE 108XA00 and MSCI Emerging Markets.
Recently, it has been estimated that investorsesamting more than €2.5 trillion in assets under
management use the ASSET4 data, including promineestment houses such as BlackRock,
Goldman Sachs, and Merrill Lynch (Cheng et al. 20Moreover, a number of prominent
empirical studies in the management field elabo®BSET4 information to provide robust
evidence of the phenomena under observation (Coealy 2014; Eccles et al. 2014; Eccles et al.
2013). Panel A in Table 2 displays the sample $eleqrocess. First, | identified a panel
containing 12,336 firm-year observations and c@uwesling to 1,028 US-based unique firms
which in the period 2002 — 2013 reported non-mgsinformation on the following four

governance aspects: (1) the use of senior exesutwepensation linked to CSR/Health and



Safety (H&S)/Sustainability targets; (2) the essbhent of a CSR committee within the board
of directors; (3) the disclosure of a separate E8Y/Sustainability report or a dedicated section
in the annual report focused on CSR/H&S/Sustairtgbgdsues; and (4) the purchase of external
auditing of the CSR/H&S/Sustainability report.

TABLE 2. Sample Selection and Main Characteristics

Panel A.
Number of Number of
frm-years distinct frms
Al frm_year observations in ASSET4 database 12,336 1,028
Less:
Observations not covered by KLD database -2,895 -104
Observations not covered by Compustat Execucomp
database + Datastream annual fle + Observatidow ttiee -3,721 -141
minimum firm-size parameters
Final Sample 5,720 783

| then combine the ASSET4 data with CSR performafioen KLD STATS. KLD is
produced by the RiskMetrics Group (formerly KLD Rasch and Analytics, Inc.), which
specializes in assessing the ESG performance dicputvaded US companies and covers more
than 3,100 firms. As of 1991, KLD has used a comtim of surveys, financial statements,
articles in the popular press and academic jouraalsvell as government reports, to determine
independently whether a company is socially resiptegn seven qualitative performance areas,
including corporate governance, community relationdiversity, employee relations,
environment, human rights and product. In additiéhD provides information on involvement
in the following exclusionary controversial busisesategories: alcohol, gambling, firearms,
military contracting, nuclear power, and tobaccaDKSTATS data is organized by year. Each
year, KLD raters assign a number of positive ingica (strengths) and negative indicators
(concerns) in each non-exclusionary dimensionh& tompany does not have a strength or
concern in that issue, this is indicated with §®.date, KLD data have been used extensively in
scholarly research to operationalize firms’ CSRfgrenance (Servaes and Tamayo 2013; Hoi et
al. 2013; Kim et al. 2012; El Ghoul et al. 2011; mylalis et al. 2009; Chatterji et al. 2009;
Deckop 2006; Turban and Greening 1997). Deckopl.e2606, 334) described KLD as “the
largest multidimensional corporate social perforogadatabase available to the public”. Chatterji

et al. (2009) contended that KLD’s social ratinggs among the most influential and the most



widely accepted CSR measure used by academicsniylgtind Berman (2006) found that KLD
data have construct validity and asserted that tia@ye become the standard for the quantitative
measurement of corporate social actions. After magcKLD data with the ASSET4 database, |
obtained a sample of 9,441 firm-year observati@msesponding to 924 unique firms.

| then retrieved annual corporate financial infotiora and senior executive compensation
data from, respectively, Thomson Reuters’ Datasiread Compustat Execucomp. Lastly, to
alleviate the noise caused by smaller company simmoved observations from firms with net
sales and total assets of less than $10 milliod, lass than 10 employees. After subtracting
observations with missing data, the final samplestzied of an unbalanced panel set containing

5,720 firm-year observations, corresponding to Ui2ue firms.

TABLE 2. Sample Selection and Main Characteristics

Panel B.

Variable N Mean SD P25 Median P75
Total Assets ($ million) 5720 38,000 160,000 3,200 7,300 ,0Q0
Net Sales ($ million) 5720 13,000 30,000 2,100 4,700 12,00
Employees 5720 36,301 90,277 4,900 12,700 34,779
ROE 5720 19.70% 190.61% 7.75% 14.22% 22.03%
Leverage (Tot. Liabilities / Total Asset) 5720 0.58 0.21 0.45 0.59 0.72
Market to Book Value ratio 5720 3.14 32.82 1.50 2.31 3.76

Panel B of Table 2 shows a highly positive skewritistion of sample firm size. Average
total assets account for $38,000 million with medand Q3 values of, respectively, $7,300
million and $20,000 million. Annual net sales oétaverage (median) firm are $13,000 million
($4,700 million) and the mean (median) number opleyees is 36,301 (12,700)The average
(median) firm has a ROE of 19.70% (14.22%), levere@pmputed as total liabilities divided by
total assets) equal to 0.58 (0.59), and a markbtitk value ratio of 3.14 (2.31). In addition, the
final sample covers wide range of industries. Aspldiyed in Panel C of Table 2, final sample
firms operate in 15 CIGS Industry Groups with geeatoncentrations in Industrial Goods and
Services (20.95%), Financials (19.16%), Technoldf¥.49%), Retail (8.68%), Healthcare
(7.54%), and Oil & Gas (7.15%).

“ It is acknowledged that final sample size is hiatmvards larger companies, by construct. However,
based on loannou et al. (2014) and Derchi and @2045), in the context of social and environmental
performance, public policy and pressure from sgdigit predominantly on the world’s largest compesi
Therefore, the largest companies represent a higgvant sample for investigation of the research
guestions.



TABLE 2. Sample Selection and Main Characteristics

Panel C.
Final Sample ASSET4 database

Freq. Percent Freq. Percent
Industry distribution
Ind. Goods & Services 164 20.95 205 19.94
Automobiles & Parts 13 1.66 17 1.65
Chemicals 21 2.68 28 2.72
Construct. & Material 18 2.30 21 2.04
Food & Beverage 21 2.68 31 3.02
Pers & Househld Goods 47 6.00 53 5.16
Financials 150 19.16 200 19.46
Basic Resources 22 2.81 26 2.53
Oil& Gas 56 7.15 77 7.49
Healthcare 59 7.54 81 7.88
Media 23 2.94 40 3.89
Retalil 68 8.68 81 7.88
Technology 90 11.49 113 10.99
Telecommunications 6 0.77 14 1.36
Travel & Leisure 25 3.19 41 3.99
Total 783 100 1028 100

To check for possible selection biases relatedhé¢oseampling procedure, | compare sample
firms year-end market value to the total markeitadipation of domestic companies listed on US
stock exchanges. Based on World Bank statfst& 2 US total market capitalization accounted
for approximately $18,668 billion. In the same pdrifinal sample group companies with a
cumulate market value of around $10,000 billionrespnted a significant portion (53.57%) of
total US market capitalization.

In addition, | compared final sample industry disitions to the complete ASSET4 database
including all US companies covered by the analyBtmel C of Table 2 reports the comparison

between the two groups. In particular, the ASSE&tlase includes 1,028 firms with industry

distributions similar to the final sample.

® In accordance with World DataBank, year-end madagitalization of a company (also known as
market value) is obtained by multiplying the shariee by the number of shares outstanding at tideoén
the year. Listed domestic companies are the dooadlgtincorporated companies listed on the coustry'
stock exchanges at the end of the year. Listed eaiep do not include investment companies, mutual

funds, or other collective investment vehicles.



3.2. Measurement of Dependent and Independent Variables

3.2.1. CSR-linked Executive Compensation

| use the variable “Compensation Policy/SustaintgbCompensation Incentives” from the
ASSET4 dataset to proxy for corporate choice to demior executive compensation to
CSR/H&S/Sustainability targets. Specifically, | are a binary indicator CSR_COMP, taking a
value of 1 each year the firm reported insertingRE®&S/Sustainability goals in the

compensation contracts of senior executives, atthi€rwise.

TABLE 3. Corporate Use of CSR-linked Govemance-typ Mechanisms - Time Distribution and Dynamics
Panel A.

year
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

US sample
CSR_COMP 6.72% 5.50% 5.29% 6.24% 9.74% 11.21% 18.30% 23F6% % 38.64% 40.77% 37.04%

CSR_COMMIT 10.45% 10.31% 11.11% 11.55% 14.74% 18.10% 28.19.94% 25.12% 22.06% 24.68% 24.28%
CSR_REP 1.49% 2.41% 2.12% 3.00% 4.47% 24.78% 29.28% 30.8248% 31.34% 27.42% 29.01%
CSR_AUD 0.00% 0.00% 0.00% 0.00% 0.00% 4.31% 4.66% 4.98% %/.¥5.11% 16.64% 19.14%

Panel A in Table 3 shows that, over the period 2BQP3, firms increasingly included social
and environmental targets in compensation planssémior executives: the diffusion of CSR-
linked executive rewards across organizations asmd by 30.32 percentage points, from 6.72%
in 2003 to 37.04% in 2013, indicating higher fregeye than the whole ASSET4 sample
including international firms. Overall, CDP datanfion the growing relevance of this
organizational practice particularly in the US nmearkn addition, Panel B of Table 3 reports high
time consistency in corporate use of CSR-linkedcattee compensation. Indeed, 78.57% of
companies using CSR-related rewards in a certa@m fjecontinue to implement them in t+1,
while the remaining 21.43% decide to drop the sgyst®n the other hand, 89.21% of firms not
using CSR incentives in a year t, continue with gaene strategy in t+1, and the remaining
10.79% adopt the mechanism. Over time distributioaracteristics strengthen confidence in the
quality of the variable.



TABLE 3. Corporate Use of CSR Govemance-type Mechidsms - Time Distribution Dynamics

Panel B.
CSR Compensation - year t+1 | CSR Committee - year t+1
CSR Compensation No=0 Yes=1 Totali CSR Committee No=0 Yes=1 Total
(CSR_COMP) - year t (percent} (CSR_COMMIT) - (percent)
0 (="No") 89.21 10.79 100 O (="No" 95.31 4.69 100
1(="Yes") 21.43 78.57 100i 1(="Yes") 6.14 93.86 100
_Jotl(percent) _._._.7585 _ _ 2415 100 Total(percent) _ I 79.53_ _._2047_ 100
CSR Report - year t+1 Ir CSR External Audtt - year t+1
CSR Report No=0 Yes=1 Totali CSR External Audit No=0 Yes=1 Total
(CSR_REP) - yeart (percent} (CSR_AUD) - yeart (percent)
0 (="No") 92.17 7.83 100! 0 (="No" 97.34 2.66 100
1 (="Yes") 9.34 90.66 100 : 1(="Yes") 5.62 94.38 100
Total (percent) 75.95 24.05 10G Total (percent) 92.42 7.58 100

3.2.2. Experience in Using CSR-linked Executive Compensain

The construct “experience in using CSR-linked exgeucompensation” is a proxy for a
firm’s level of continuous experience gained ovaret of using CSR performance to determine
the pay of senior executives. In particular, | elabed the variable CSR_COMP to create a new
measure CSR_COMPEXP to assess the firm’s cumulakmerience in using CSR-linked
executive compensation. CSR_COMPEXP measures tinéaruof years prior to the proxy date
a firm has formally tied senior executive compeiasato CSR performance. The variable ranges

from 0 to 11 years.

3.2.3. CSR-focused Monitoring and Advisory Structures

From ASSET4 information, | created the followingat variables to identify the use of
dedicated governance structures with specific adyisr monitoring functions on the social and
environmental aspects of the business.

(1) CSR_COMMIT proxies for the firm’s establishmerfita dedicated board committee with
an advisory role on CSR issues. Berrone and GomgaM2009) describe sustainability
committees as subgroups of knowledgeable board mesnbenior executives and other lower
level managers to whom corporate environment- arenin general, sustainability-related daily
tasks are formally delegated. This composition wancrease the board’s ability to guide and
assess corporate performance in social and envaotahareas more accurately. Accordingly,
evidence from case studies indicates such a cosardts being a powerful for providing senior
management with appropriate knowledge and expesdisé for driving corporate accountability

on sustainability issues (Paine 2014). In this eéegptwo different ASSET4 variables provide



useful information on the company’s choice to dsthba CSR committee. Both indicators are
dummy variables. The first indicator marks whethige firm uses a CSR committee or team
without specifying its hierarchical position withithie organization. The second refers to the
company having a policy of maintaining an effectarad independent CSR committee within the
board. As the aim of this paper is to capture tie of the board in advising senior management
on specific CSR issues, | calculated the produttéen the two mentioned variables to identify
those firms having a CSR committee in combinatiath an explicit policy aimed at maintaining
its effectiveness and independence within the bdaadsumed the simultaneous presence of the
two practices to be a good proxy for the functignii the CSR committee at the board level. As
such, | obtained CSR_COMMIT as a binary indicassuming a value of 1 each year of the firm
establishment of a CSR committee within the bodirectors, O otherwise.

(2) CSR_REP refers to the firm’s elaboration anscldisure of dedicated CSR reports
serving a monitoring function. CSR reports are aered as publicly disclosed separate
CSR/H&S/Sustainability reports or a section in thiem’s annual report dedicated to
CSR/H&S/Sustainability, produced on a voluntaryi®asd intended to meet the information
needs of all stakeholders. Based on an agency \thapproach, sustainability reports are
produced to signal the efforts to reduce the infdiam asymmetry between the firm and the
market/public regarding the social and environmlegitaensions of the business (Simnett et al.
2009). Like shareholders, stakeholders are asstonled at an informational disadvantage when
monitoring managers. CSR reporting aims to mitightepotential agency conflicts between the
parties. According to an ASSET4 rule, a minimumb5opages are required in order for the
document to classify as a formal official CSR repbr this research then, CSR_REP is a binary
variable taking a value of 1 each year the firm lighp discloses a separate
CSR/H&S/Sustainability report or a dedicated sectim the annual report focused on
CSR/H&S/Sustainability issues, and 0 otherwise.

(3) CSR_AUD indicates the firm’s choice to purcheaaa external audit on the CSR report.
In the context of financial reporting, Watts ananferman (1990) argue that the efficacy of the
accounting system in reducing agency conflicts ddpen assurances that the reports have been
prepared in accordance with what the contractingigsa have agreed. In this respect, “the
auditing process of financial reporting is viewesl @ set of mechanisms that provides this
assurance to contracting parties” (Armstrong et28l10, 191). In parallel, CSR audits are
voluntary purchases of external assurance of th& @orts serving “as a useful control

mechanism to enhance the credibility of the disdomformation and facilitate greater users’



confidence” (Simnett et al. 2009, 941). In the avé& SR, the use of external auditing appears
particularly important given the voluntary natufeGSR information disclosure. In some cases,
corporate reputation or image concerns with respecshareholders and other stakeholders
demanding socially responsible behavior could dfifves to engage in some sort of instrumental
CSR reporting taking the form of ‘greenwash’. Thians “disseminating an incomplete or
misleading picture of environmental friendlinessotiter CSR behavior, or one that is accurate in
some dimensions but serves to obscure less savoeg’ dBénabou and Tirole 2010, 11).
Including a CSR audit in the analysis would helpprtial out the effects associated with
instrumental use of CSR reporting and to permitedoetssessment of the monitoring function of
CSR publicly disclosed information. In this workSB_AUD is a binary indicator taking the
value of 1 each year the firm purchases an extewndit of the CSR/H&S/Sustainability report,
and 0 otherwise.

Overall, Panel B of Table 3 reports high time cstesicy in corporate use of these CSR

governance mechanisms increasing confidence igubkty of the proposed variables.

3.2.4. CSR Score

Each year, KLD evaluates CSR on aspects includmgpozate governance, community
relations, diversity, employee relations, environmeproduct, alcohol, gambling, military
contracting, nuclear power, and tobacco. As preshounentioned, the last five elements are
exclusionary screen categories. Like Kim et al.120767), “I did not consider these
exclusionary categories in constructing CSR sc@gshese dimensions do not pertain to a firm’s
discretionary activities”. Furthermore, corporatavgrnance is perceived as a distinct construct
from CSR. As defined by Armstrong et al. (2010);powate governance is viewed as the set of
contractual mechanisms that help to align the mstiof managers with the interests of
shareholders, while CSR refers to social objecti@rd stakeholders other than shareholders
(Servaes and Tamayo 2013). | therefore construtiedariable CSRSCORE based on the five
remaining categories, excluding corporate govereamt particular, in accordance with prior
studies (Kim et al. 2012; Chatterji et al. 2009hidson and Greening 1999), | computed
CSRSCORE as total strengths minus total concerrthanfollowing five social categories of
KLD rating data: community, diversity, employeeat&ns, environment, and product. | then
added the minimum net score of the overall distidsuto obtain CSRSCORE as an aggregate
measure of non-negative integers.

Like Servaes and Tamayo (2013), | acknowledge ttfehumber of strengths and concerns

in each category has evolved over time as KLD lefed the database, making direct



comparison across years impossible. In contrast thi#gse two authors however, | observed low
variability between 2002 and 2011. Specificallyyoticed that only one additional strength and
one concern have been added in the community agt@g@005, and that one strength has been
removed and one added in the environmental categespectively in the years 2005 and 2006
(RiskMetrics Group 2011). Overall, in the same @erl detected total numbers of strengths
ranging from 33 to 34 and total concerns from 2@7oHigher variability is instead observed in
the period 2012-2013. As a result, | also tested @mpirical model over a restricted sample
excluding the years 2012 and 2013 to validate tifmustness of the findings. Results (not
tabulated, for the sake of brevity) remained sutiitHy unchanged.

| am also aware of other potential drawbacks inKh® rating system. KLD ratings are
based exclusively on binary variables. Using binadjcators to indicate a strength or concern of
a company on a certain environmental or socialeideads to the problem of not capturing its
gradual variation across years. However, in thiskwtbe proposed variable CSRSCORE is, by
construction, an aggregate measure of five diftedenensions of CSR performance. It thus aims
to capture any potential variation across yearskian be explained by different combinations
of strengths and concerns belonging to varioussacégperformance. To clarify this point, |
verified the magnitude of the time-series varidpiiin the firm’s CSR involvement. First, |
selected all the companies having at least 5 cotisecyears of non-missing KLD rating data. |
then computed the average standard deviation of @8RSCORE over time. The mean of these
standard deviations is 1.39. Finally, | comparead thsult with the cross-sectional variability in
CSRSCORE calculated on an annual basis, which sainga 2.99 in 2007 to 3.89 in 2011. The
relative magnitude suggests that there is subatatitne-series variability in firm’s CSR
behavior.

Overall, the above checks increase confidenceamtfality of the proposed variable.

3.3. Measurement of Control Variables

Additional factors may affect corporate environnarand social performance. First, it is
reasonable to assume a firm’'s CSR performanceeigdhult of prior activities in the areas of
community relations, human rights, the safety effihm’s products or services, the environment,
diversity and fairness in hiring, and other facetsemployee relations. In addition, a firm’s
engagement in CSR may explain both the decisiadtpt CSR-linked incentives formally and
the attainment of a higher CSR score. To captureseth effects, | included
CSRSCORE_PROPENSITY to proxy for the firm’'s propgn® socially-responsive behavior.

Specifically, given the long-term nature of CSRastments (Porter and Kramer 2011; Bénabou



and Tirole 2010; Deckop 2006), | computed CSRSCOREOPENSITY as the average of the
respective yearly CSRSCORE over the three yeardieg the proxy date. Secondly, previous
studies have documented a significant positiveioglahip between long-term CEO pay and CSR
performance (Berrone and Gomez-Mejia 2009; Deckap62 Johnson and Greening 1999). In
parallel, other scholars have found a negative bekween the use of short-term bonuses for
managers and employees and the firm’s social andtommental performance (Eccles et al.
2013; Deckop 2006). | computed top management {@aiT) long-term compensation, denoted
LT _COMP, to control for potential effects of senmxecutives’ orientation to long-term results
originated by their monetary compensation strustu&milarly to Larcker et al. (2007), from
Compustat Execucomp | measured LT_COMP as the geefaction of the total annual
compensation that is made up of performance pktosk options, and restricted stocks plans for
the five highest-paid members of the executive taaotuding the CEO. Moreover, | winsorized
this variable at its 1st and 99th percentiles,dotiol for potential outlier effects. Thirdly, seaé
studies have found that company size significamffects its green outcome and certain
dimensions of its social performance (Cheng et28l4; de Villiers et al. 2011; Henri and
Journeault 2010; Berrone and Gomez-Mejia 2009;,eR&2002; Johnson and Greening 1999). |
therefore checked for firm size by using FIRM_SALEBeasuring the company’s net sales.
Fourthly, | used MTB, the ratio of market-to-booklwe, as a proxy for a firm's growth and
investment opportunities (Galema et al. 2008). drtipular, | winsorized these variables at their
1st and 99th percentiles. Fifthly, to isolate tifiects of CSR-linked incentives and other CSR-
focused governance structures on the CSR scomepaiftiéalling out the potential influence of the
firm’s financial adversity and economic performar(&ecles et al. 2014; Eccles et al. 2013;
Henri and Journeault 2010; Berrone and Gomez-M&§i@9), | checked for company leverage
and profitability (LEV and ROE, respectively) inetliegressions, winsorizing both variables at
their 1st and 99th percentiles. Finally, | usedustdy dummies (IND) based on the GICS Parent
Sector classification and | included year dummi€p t6 account for unobserved changes in

norms and expectations that occurred between 2002@13.



3.4. Empirical Models
To test the hypothesized relationships, | estirttadollowing equations:

Log(1+ CSRSCORE =a, +a,CSR_COMP,_, / Log(L+ CSR_COMPEXB, ,
+a,CSR_COMMIT, , +a,CSR_REP_, +a,CSR_AUD,

it-1 it-1

+a,Log(l+ CSRSCOREPROPENSITY, , +a,LT _COMR, (1)
+a,Log(FIRM _SALES, , +a,ROE, , +a,LEV, ,

+ alOMTBlt—l + alllNDt + alZTt + git

Log(L+ CSRSCORE =a, +a,Log(L+ CSR_COMPEXH,
+a,CSR_COMMIT, , +a,CSR_RER, +@,CSR_AUD, ,
+a,CSR_COMMIT, , * Log(1+ CSR_COMPEXH, ,
+a,CSR_REP_, * Log(L+CSR_COMPEXH, _, 2)
+a,CSR_AUD, , * Log(L+ CSR_COMPEXB, _,
+a,Log(1+ CSRSCORE PROPENSITY, , +a,LT _COMR,,
+a,,Log(FIRM _SALES, _, +a,ROE_, +a,,LEV,
+ a13MTBIl—l + al4| ND + alSTt + git

where: ¢ represents the residual or that portion of theogadous variable that is not
explained by the exogenous regressorgpresents firm i, antl is year t. To normalize the
distribution of residuals, | used the logarithmianisformation of 1 plus CSRSCORE and 1 plus
CSRSCORE_PROPENSITY as proxies for, respectivélg, firm’s CSR performance and its
prior propensity to CSR based on KLD independesessments. In addition, | computed the
natural logarithm of 1 plus COMPEXP to proxy fommulated experience in using CSR-linked
executive compensation. Finally | inserted thedb§IRM_SALES to control for firm size.

In particular, equation (1) alternately tests hjzgses Hla and H1lb. Equation (2) includes
the interaction terms between corporate experignosing CSR-linked executive compensation
and the implementation of, respectively, CSR Congrit(CSR_COMMIT), CSR Report
(CSR_REP) and CSR Audit (CSR_AUD), and was henad us test hypothesis H2. As
recommended by Balli and Sgrensen (2012), | suletlaiirm-specific means from the variable
Log(1+CSR_COMPEXP) in the interaction terms to Ilftade the interpretation and reduce
potential collinearity.

| estimated equation (1) with panel data multiggressions with OLS regression. Standard
errors were clustered by firm to account for hetkedlasticity and nonindependence among
observations from firms included in various yednsaddition, a fixed effect (FE) estimator was
used to control for firm characteristics that amobservable but stable over time, and their
possible correlations with explanatory variablese Dmission of such controls may indeed result
in spurious findings. As suggested by Angrist amtlike (2009), | chose a FE estimator after



conducting tests for consistency to select the bpstification for the proposed econometric
modelS. A consistent FE model was then used to estimgtat®n (2). Finally, to prevent

simultaneity constraints, independent variablesllimodels were lagged one year.

4. RESULTS

4.1. Descriptive Statistics

Table 4 contains descriptive statistics for alliables. In accordance with the proposed
model specifications, all independent and contesiables in Table 4 are presented with a one-
year lag and, therefore, refer to the period 200222 The mean value of the combined
CSRSCORE is 9.99 (ranging from 0 to 26). Overdle distribution of CSRSCORE shows
higher values than those reported in Kim et al1@0This difference is likely to be associated
with the longer sample period (from 1991 to 2008kestigated by Kim et al. (2012). The average
value of CSRSCORE_PROPENSITY is 9.47. At a firghsi a comparison between the
distributions of CSRSCORE and CSRSCORE_PROPENSIBicates that KLD raters assess a
general positive trend in sample firms’ overall CBRolvement across years. To provide a
complete picture of the main dependent variabldleld shows the statistical distributions of
ENVSCORE and SOCSCORE, which constitute, respdgtitbe environmental and social
performance scores composing the CSRSCORE. Basetheorprocedure used to compute
CSRSCORE, ENVSCORE refers to the net score - ctetvéo non-negative numbers - obtained
by the firm in the environmental KLD rating categorSimilarly, SOCSCORE groups the
remaining four investigated KLD areas of socialfpenance: community, diversity, employee
relations, and product. The mean values of ENVSC@RESOCSCORE are, respectively, 5.19
(ranging from 0 to +10) and 9.73 (ranging from G-&1).

® In particular, an overidentification test (Hausniie test), assuming the random effect (RE) estiimis
fully efficient and provides consistent estimatesier null hypothesis, is run to choose betweenREe
and FE estimators. Test results reject the nullothgsis and suggest the FE specification leading to
consistent estimates of the proposed model.



TABLE 4. - Summary statistics

Variable N Mean SD Min P25 Median P75 Max
CSRSCORE 5,099 9.9943 3.372 0.000 8.000 9.000 12.000 26.000
CSRSCORE_PROPENSI" 4,081 9.4680 2.918 1.333 7.667 9.000 10.667 23.667
ENVSCORE 5,099 5.1947 1.253 0.000 5.000 5.000 6.000 10.000
SOCSCORE 5,099 9.7264 2.788 0.000 8.000 9.000 11.000 21.000
Strengths CSRSCORE 5,099 3.2102 3.416 0.000 1.000 2.000 0005. 21.000
Concerns_ CSRSCORE 5,099 2.2891 2.260 0.000 1.000 2.000 00 3.0 15.000
CSR_COMP 5,099 0.2096 0.407 0.000 0.000 0.000 0.000 1.000
CSR_COMPEXP 5,099 0.6409 1.364 0.000 0.000 0.000 1.000 0Q1.0
CSR_COMMIT 5,099 0.1840 0.388 0.000 0.000 0.000 0.000 1.000
CSR_REP 5,099 0.2100 0.407 0.000 0.000 0.000 0.000 1.000
CSR_AUD 5,099 0.0555 0.229 0.000 0.000 0.000 0.000 1.000
LT _COMP 5,099 0.6602 0.199 0.000 0.566 0.7114 0.805 0.994
FIRM_SALES ($ million) 5,099 13,000 29,000 74 2,100 4,800 12,000 430,000
ROE 5,099 15.17% 23.02% -78.80% 7.76%  14.39% 22.10% 126.26%
LEV 5,099 0.5815 0.208 -0.482 0.448 0.589 0.723 2.883
MTB 5,099 3.1772 3.280 -10.280 1.480 2.290 3.700 22.630

Variable Definitions:

CSRSCORE: net score of CSR ratings (measuredastatngths - total concerns, in five social gaties of KLD ratings data: community,
diversity, employee relations, environment, andipet) + minimun value of firms' net CSR ratings raledistribution;

CSRSCORE_PROPENSITY: 3 year average of the firfBRECORE prior to the proxy date, computed as timaula: Avg(CSRSCORE(t-1;t-3));

ENVSCORE: net Environmental score (total strengtizsal concerns in the environmental KLD categerypinimun value of firms' net environmental
scores overall distribution;

SOCSCORE: net Social score (total strengths - tataterns in four KLD categories: community, ditgre@mployee relations, and product) + minimun
value of firms' net social scores overall distidnut

Strengths_ CSRSCORE: total strengths in five soeitdgories of KLD ratings data: community, dmMgtsmployee relations, environment, and product;

Concerns_CSRSCORE: total concerns in five soaiggories of KLD ratings data: community, diversitgnployee relations, environment, and product;

CSR_COMP: indicator variable = 1 the firm formdiiiks senior executives' compensation to sustdiyahirgets in the year prior to the proxy date,
0 otherwise;

CSR_COMPEXP: number of prior continuous years ithe fias formally linked senior executives' compdinago sustainability targets;

CSR_COMMIT: indicator variable = 1 the firm hasedtated sustainabilty committee established mithe board of directors in the year prior to
the proxy date, O otherwise;

CSR_REP: indicator variable = 1 the firm publiciyodbses a sustainabilty report in the year pgoahe proxy date, O otherwise;

CSR_AUD: indicator variable = 1 the firm purchas@sassurance on the sustainability report froesialized external auditor, in the year prior to
the proxy date, O otherwise;

LT_COMP: TMT average (stock options + restrictaatks +non-equity long-term incentives plan paymenteferred earnings reported as
compensation) / TMT total average compensatiomal yrior to the proxy date;

FIRM_SALES: total net sales, 1 year prior to thexgrdate;

ROE: ROE, 1 year prior to the proxy date;

LEV: total liabilties / total assets, 1 year priorthe proxy date; and

MTB: market value of equity/book value of equityydar prior to the proxy date;

In addition, | disaggregated the CSRSCORE intd sit@ngths and total concerns. | report
strengths_ CSRSCORE and concerns_ CSRSCORE whichtaefespectively, the total strengths
and the total concerns in the five social KLD carégs investigated in this study. The mean
values of the strengths CSRSCORE and concerns_ CSREGrre, respectively, 3.21 and 2.29.

Across years, the best performing firm obtained sg®ngths out of the maximum possible



number of 34, and the worst performer obtained @Bcerns out of the maximum of 27.
Although CSRSCORE is, by construct, a censoredalibej the distribution of sample values
reveals features that justify the indicator beireated as a continuous measure in the empirical
analyses. Firstly, the indicator presents a suffitty large number of categories (Agresti 2002,
277-278). Secondly, all data fall within the middkgction of the rank scale used by the raters (in
particular, between 30% and 70% of the theoretigstiibution) and suggest the existence of a
linear relationship with no need to obtain predictalues beyond those values — certainly not
beyond the minimum 0 and the maximum +61 (equaB4omax strengths plus 27 minimum
concerns) (Agresti 2002).

CSR_COMP indicates that, between 2002 and 2012620 0f sample companies choose to
tie top executive compensation to CSR targets. Mpezxifically, CSR_COMPEXP reveals the
some firms as having implemented CSR-linked exeeutiompensation for the entire period
under scrutiny. A more detailed analysis (not tated) indicates that the median adopting firm
used CSR-linked executive compensation for 2 yaatsthe fourth quartile of the distribution
grouping companies implemented this mechanism tfdeast 3 years. Furthermore, 18.40% of
sample firms established a CSR committee (CSR_COMMI1.00% publicly disclosed a CSR
report (CSR_REP), and 5.55% purchased a CSR ektrdd (CSR_AUD). Finally, the average
(median) top five executives’ long-term componertaunted for 66.02% (71.14%) of their total
annual compensation.

Table 5 illustrates the descriptions of the maimac@tes, and provides frequency and mean
distribution of firm-year observations by the gilarof CSRSCORE. As expected, companies in
the fourth quartile of CSRSCORE more often use d&ked executive compensation, establish
CSR committee within the board of directors, disela CSR report and purchase external
assurance on the CSR report in the form of a CSHit.atlowever, upon disentangling
CSRSCORE by strengths and concerns, it is inteigggth note that there are not significant
differences in the mean distribution of CSR-focugedlernance structures between positive and
negative sustainability components. At first sigtitese findings signal the existence of a
potential reverse causality in the relationshipMeetn a firm’s choice to implement CSR-focused
governance structures and its CSR score.

Table 6 provides the correlation matrix of dependerd explanatory variables. Overall the

Pearson correlation coefficients give little categemulticollinearity concern.



TABLE 5. Frequency and Mean Distribution of Firm-Year Observations by the Quatrtile of
CSR KLD ratings

CSR_ CSR CSR_

coMP  comPExP comm CSR_REP CSR_AUD

CSRSCORE
Quartile : mean 0.181 0.478 0.135 0.102 0.012
n 1,762 1,762 1,762 1,762 1,762
Quartile : mean 0.174 0.510 0.109 0.094 0.021
n 890 890 890 890 890
Quartile ¢ mean 0.167 0.550 0.172 0.196 0.038
n 1,483 1,483 1,483 1,483 1,483
Quartile ¢ mean 0.360 1.199 0.362 0.537 0.194
n 964 964 964 964 964
Strengths CSRSCORE
Quartile : mean 0.147 0.357 0.063 0.042 0.002
n 2,109 2,109 2,109 2,109 2,109
Quartile : mean 0.153 0.372 0.116 0.093 0.007
n 717 717 717 717 717
Quartile ¢ mean 0.197 0.669 0.202 0.251 0.036
n 1,200 1,200 1,200 1,200 1,200
Quartile ¢ mean 0.384 1.348 0.447 0.573 0.215
n 1,073 1,073 1,073 1,073 1,073
Concerns CSRSCORE
Quartile : mean 0.173 0.499 0.107 0.149 0.036
n 2,357 2,357 2,357 2,357 2,357
Quartile : mean 0.196 0.543 0.132 0.180 0.040
n 986 986 986 986 986
Quartile ¢ mean 0.215 0.637 0.192 0.250 0.066
n 652 652 652 652 652
Quartile ¢ mean 0.297 1.034 0.389 0.343 0.105
n 1,104 1,104 1,104 1,104 1,104
Total mean 0.210 0.641 0.184 0.210 0.056

©

n 5099 5099 5099 099 09




TABLE 6. Table of Comelations

L 2. 3 4. 5. 6. I 8. 9. 10. 11
1. Log(1+CSRSCORE) 1
2. Log(1+CSRSCORE_PROPENSITY) 0.7630%* 1
3. CSR_COMP 0.1128** 0.0559%+ 1
4. CSR_COMMIT 0.1596%+* 0.1352+ 0.2466"* 1
5. CSR_REP 0.3461%* 0304+ 0.3199% 0.3939** 1
6. CSR_AUD 0.2530%* 0.2403%+ 0.256** 0.2453%* 0.4701%* 1
7. Log(1+CSR_COMPEXP) 0.1493** 0.0784* 0.8296** 0.3231+ 0.3791%* 0.3315%+ 1
8. LT_COMP 0.1872#+ 0.1335%+ 0.1281+* 0.1281%+ 02231 0.1171%* 0.155%* 1
9. Log(FIRM_SALES) 0.1737%* 0.199% 0.1619%* 0.3072%* 03588+ 0.2418** 0.2195%+ 0,123 1
10 .ROE 0.0992%* 0.109%* 0.032% 0.0362+ 0.0607** 0.044** 0.0294* 0.0591%* 0.1243%* 1
11 LEV 0.0200 0.0423%* 0.0485%* 0,0823*** 0.0939%* 0,0393" 0.0683** -0.1089"* 0.2926%* 0.043** 1
12 .MTB 0.0875++* 0.1209%+ -0.046%* -0.0457** -0.0164  -0.0106-0.0603*** 0.0769*** -0.0375*** 0.4468*+ 0.0601***

* ***k ndicate significance at the 10 percerfi,percent, and 1 percent levels, respectively.




4.2. The Effects of CSR-linked Executive Compensation o@SR Performance

Table 7, Panel A reports equation (1) results QISR effects (CSRSCORE) associated
with the use of CSR-linked executive compensati@8R_COMP). 5 different regression models
were carried out. Models 1-4 elaborated on equafibn and displayed OLS hierarchical
regressions that separately tested for the impacth® hypothesized relationship and the
identified relevant controls. CSR-linked executa@mpensation (CSR_COMP) was included in
Model 1, CSR-specific governance structures (CSRV®O, CSR_REP, CSR_AUD) in
Model 2, prior firm propensity to socially-respovesibehavior (CSRSCORE_PROPENSITY) in
Model 3, and other controls added in Model 4. Femttore, Model 5 reports FE estimates of
equation (1) in its complete specification.

The squared multiple correlation coefficients?)(Rre equal to 66.81% in Model 4 and
75.21% in Model 5 indicating that the independesgressors explain a high portion of the
variance in firms’ CSR score. Except for Modelt® tise of CSR-linked executive compensation
is significantly associated with higher CSR perfarne in all the model specifications proposed,
providing strong support for Hla. Specifically, uks from Model 5 show that a corporate
decision to tie top executives’ pay to CSR perfamoaais likely to increase the net CSR score of
the average sample firm by approximately 3.46%h it other independent variables constant.
Consistent with agency theory predictions, the ldistament of a CSR committee within the
board of directors and the public disclosure ofSRGeport also correlate positively to the firm’s
CSR score, contributing to an increase of, respelgti 3.73% and 7.23%. Surprisingly, a firm’s
decision to purchase an ad-hoc external audito@8R report does not significantly impact on
its social and environmental performance. The fditeling suggests the merely symbolic role
played by a CSR audit and emphasizes the reputhtatue of producing public CSR reports as
a form of voluntary contract between managers attl bhareholders and other constituencies.
Companies choose to disclose the environmentalsanidl aspects of their business, including
performance targets and results, as formal sigh#éher commitment to CSR and in order to
provide information for assessment independenthef additional reliability indicated by the

purchase of an external audit on the informatiamnt@oed in the disclosed reports.



TABLE 7 - Panel A. The Effects of CSR-linked Execute Compensation on CSR Score

Dependent variable = Predicted

E— 1 2 3 4 5
Log(1+CSRSCORE(t) Siar a 2 8) 4 &)
Independent Variables
CSR_COMP + 0.0927** 0.0143 0.0316** 0.0274** 0.0346**

(0.0174) (0.0160) (0.0082) (0.0082) (0.0122)
CSR-specific Control Variables

CSR_COMMIT 0.0600%* 0.0363** 0.0268** 0.0373*
(0.0222) (0.0090) (0.0092) (0.0196)
CSR_REP 0.2137+* 0.1017** 0.0843** 0.0723**
(0.0188) (0.0093) (0.0098) (0.0136)
CSR_AUD 0.1202%* 0.01  0.0023 0.0225
(0.0256) (0.0151) (0.0153) (0.0241)
Log(1+CSRSCORE_PROPENSITY) 0.7833%* 0.7715%* 0.3289*

(0.0139) (0.0139) (0.0382)
Other Firm-specific Control Variables

LT _COMP 0.0672** 0.0489**
(0.0155) (0.0217)
Log(FIRM_SALES) 0.0175*** 0.0142
(0.0034) (0.0219)
ROE 0.0001 0.0004*
(0.0002) (0.0002)
LEV -0.0345* -0.1079*
(0.0175) (0.0452)
MTB 0.0021* 0.0055**
(0.0011) (0.0018)
Fixed effects no no no no yes
Year effects yes yes yes yes yes
Number of observations 5,099 5,099 4,081 4,081 4,081
Number of distinct firms 773 773 741 741 741
R-Squared 0.1805 0.2896 0.6625 0.6681 0.7521

* ** %k Indicate significance at the 10 percerf,percent, and 1 percent levels, respectively.

Note: Models 1-4 use OLS regression. Model 5 useelpegression with fixed effects estimators. @ath errors are clustered by firm

and reported in parentheses. A constant is inclideltiof the regressions but is not reported. @ieépendent variable is the natural

logarithm of 1 plus CSRSCORE at time t: net scédr€SR ratings (measured as total strengths -dotaderns in five social categories of

KLD ratings data: community, diversity, employedatiens, environment, and product) + minimun valfiéirms' net CSR scores overall distribution

Further, we find that prior propensity to CSR bebtasignificantly predicts the future CSR
score. This evidence is mainly determined by thiéaiée design, which is however performed in
accordance with theoretical and empirical contidng indicating CSR performance as having a
long-term focus and ‘sticky’ nature (Porter and iiex 2011; Bénabou and Tirole 2010; Deckop
2006). Omitting to control for this factor wouldsét in spurious findings. As displayed in Model
3, the inclusion of this variable permits bettelasion of the performance effects associated with



the use of CSR-linked executive compensation anB-foSused governance structures other
than those driven by prior investments in CSR i, Specifically, R increases from 28.96%
in Model 2 to 66.25% in Model 3, indicating that RSCORE_PROPENSITY more than doubles
the explanatory power of the proposed empirical @hofls expected, the effects stemming from
a CSR committee, a CSR report and a CSR audit@eeggnificantly after the insertion of prior
CSR propensity as an additional covariate, with ¢befficient of the CSR audit becoming
insignificant. On the other hand, the coefficiefttle main independent variable, CSR_COMP
increases.

In line with previous literature (Eccles et al. 20Eccles et al. 2013; Henri and Journeault
2010; Galema et al. 2008; Deckop 2006), firm siE6RM_SALES), long-term orientation
concerning top executives’ compensation structufe COMP), company financial performance
(ROE), and the ratio between market-to-book val($B), are positively and significantly
associated with the CSR score, while company lgee(BEV) is negatively correlated. However,
firm size seems to be a weak predictor of CSR perdnce being insignificantly linked to the
CSR score when a fixed effect estimator is usedd@é).

Table 7, Panel B summarizes the results of the mrapanalysis regarding the relationship
between the firm's cumulated experience in usingRdiBked executive compensation
(CSR_COMPEXP) and its CSR performance (CSRSCORBYeV6 tests equation (1) using an
OLS regression. Models 7 and 8 report fixed effestimates. In particular, Model 8 disentangles
the effects associated with different years of ooafe experience in linking senior managers’ pay
to CSR performance. Instead of fitting the reg@ssas a continuous function of the firm’'s
cumulative experience, it includes indicators facleyear of experience as a separate covariate.

Overall, the explanatory power of the models doesimcrease significantly compared to
Model 5, which does not explicitly control for tifem’s experience in using CSR-linked
executive compensation {Roefficients equal to 75.42% and 75.83% for, retipely, Model 7
and Model 8). As expected, | find that companiethwreater experience in using CSR-linked
executive compensation also have a higher CSR .storngarticular, Model 7 indicates that a
company with a year's more experience in tying tecutives’ compensation to CSR

performance than the average has a 10.61% highersC&e.



TABLE 7 - Panel B. The Effects of Corporate Experiace in Using CSR-linked Executive Compensation

on CSR Score

Dependent variable = Predicted (6) [€4) (8)
Log(1+CSRSCORE(t)) Siagn b se b se
Independent Variables

Log(1+CSR_COMPEXP) + 0.0255** (0.0064) 0.0680** (0.0157)
CSR_COMPEXP==1 + 0.0266* (0.0151)
CSR_COMPEXP==2 + 0.0512* (0.0207)
CSR_COMPEXP==3 + 0.0890** (0.0241)
CSR_COMPEXP==4 + 0.1184** (0.0313)
CSR_COMPEXP==5 + 0.2091** (0.0464)
CSR_COMPEXP==6 + 0.2099** (0.0412)
CSR_COMPEXP==7 + 0.2082** (0.0529)
CSR_COMPEXP==8 + 0.2341* (0.1116)
CSR_COMPEXP==9 + 0.4920** (0.1103)
CSR_COMPEXP==10 + 0.6706** (0.2155)
CSR_COMPEXP==11 + 0.6149** (0.1291)

CSR-specific Control Variables
Other Firm-specific Control Variables

Fixed effects
Year effects

Number of observations
Number of distinct firms

R-Squared

* * ** |ndicate significance at the 10 percerfi,percent, and 1 percent levels, respectively.

includec

includec
nao
yes
4,081
741
0.668"

includec
includec
yes
yes
4,081
741
0.754.

includec
includec
yes
yes
4,081
741
0.758:

Note: Model 6 uses OLS regression. Models 7 argk8panel regression with fixed effects estimat®tandard errors are clustered by firm and reported

in parentheses. A constant is included in all efrégressions but is not reported. The dependeabieis the natural logarithm of 1 plus CSRSCCQREme t:

net score of CSR ratings (measured as total shierdbtal concerns in five social categories oCKilatings data: community, diversity, employee tietes,

environment, and product) + minimun value of firmst CSR scores overall distribution.

This result provides strong support for hypothesid which predicts that firms are more

likely to achieve higher social and environmentaifprmance as they gain experience in tying

their senior executives’ pay to sustainability &isg In particular, Model 8 shows that the
relationship between different levels of CSR_COMPEXnd CSRSCORE shows increasing

marginal effects approximately up to the 5th yehcantinuous use of CSR-linked executive

compensation and then becomes scattered but vgémeral positive trend for higher cumulated

experience. Caution is in order when interprethmg magnitude of the coefficients because of the

few firm-observations in the categories with mohart 5 years of experience. For instance,

recoding the variable by grouping all companieshwitore than5 years of experience in one

single group provides clearer linear results reiggrthe investigated relationship (not tabulated).



In addition, | found that the use of CSR-linked @x&vze compensation is able to promote the
firm’s CSR performance already in the year subsegieethe adoption date - the statistical power
of the coefficient is weaker than those of the gatbrs for higher cumulative experience but still
significant at the 10 percent level. At a first hgigthis result contradicts previous research
discussing the long-term nature of CSR investméRtster and Kramer 2011; Bénabou and
Tirole 2010; Deckop 2006). However, it suggestsekistence of short-term performance effects
associated with the company’s probable engageme@SR activities determined by the use of
dedicated explicit incentives for senior executivesstly, the coefficients and the standard errors
of other CSR-specific variables and relevant cdstfoot tabulated) are generally unchanged as

compared to Model 5 results.

4.3. Robustness Checks

| conducted several checks to reinforce the rolsstiof the results. First, | used an adjusted
measure for the company’s experience in using G@fed executive compensation
(CSR_COMPEXP) to control for potential error in tihheasurement of the variable derived from
the ASSET4 database composition. In particularctompanies included in the ASSET4 dataset
as CSR-linked executive compensation adopters (witltator CSR_COMP equal to 1) there is
some uncertainty concerning prior year adoptiont mapped in the dataset. As a result,
CSR_COMPEXP might indeed lead to underestimatiah®true level of cumulative experience
for these firms. To address this concern, | remasiédbservations from firms reported in the
ASSET4 dataset with a starting value of 1 and tan dnalysis over an unbiased restricted
sample. Overall, results (not tabulated) remainedsistent with primary findings. Secondly, |
controlled for potential sample selection bias aesged with differences in sample composition
across years justified by the increasing coverddbeoASSET4 database. | chose the year 2007
as a new initial point for sample selection, as B%& starts covering more than half of the
distinct firms composing the final sample in thesay. | thus created a restricted sample of firms
from 2007 to 2013 and | re-computed firm experierine using CSR-linked executive
compensation (CSR_COMPEXP) starting from the natialryear. Lastly, | ran the model over
this restricted sample to verify the validity okthesults. Additionally, | repeated the procedure
starting from the year 2008 covering more than thied of total distinct sample firms and |

obtained similar findings (not tabulated).



4.4. Two-stage OLS Regression with Instrumental Variable

One more concern regarding the research desigheasher corporate provision and, in turn,
the cumulated experience in using CSR-linked exeesutompensation is exogenous or
endogenous in equation (1). Potential endogenaitycerns need to be addressed to verify
whether the investigated relationship is more Yikeel be causal as opposed to an association
(Armstrong et al. 2010). In this setting potengaldogeneity would stem from reverse causality
or correlated omitted variables. On the one hahd, dpecification of equation (1) explicitly
models for one-year lagged covariates to avoid kamaity issues and includes previous CSR
performance (in the form of CSRSCORE_PROPENSITY pasadditional control to mitigate
potential reverse causality originated by certawvels of CSR involvement driving firms to use
CSR-specific managerial mechanisms. Neverthelessstill possible that the main independent
indicator CSR_COMPEXP simultaneously relates to dapendent variable, CSRSCORE. For
example, given the long-term nature of CSR investsiéPorter and Kramer 2011; Bénabou and
Tirole 2010; Deckop 2006), it is plausible to assuimat there exists some variation in the firm’s
CSR performance at time t that is yielded by pmwestments/disinvestments in CSR activities,
which have not yet produced any visible effeciraett-1 and, therefore are not yet recognized by
independent KLD raters in prior CSR scores. Inaitins such as this, commitment to CSR
might justify the adoption of dedicated managenpgattices, such as CSR-linked compensation
contracts, aimed at fostering the execution. Orother hand, the multidimensional nature of the
CSR concept (Carroll 1979) may raise some concdarnsrms of correlated omitted variables.
Given the complex nature of CSR activities, it@sgible that KLD ratings are not able to capture
the overall CSR performance of a firm entirely. Eenthe presence of environmental and social
aspects possibly not captured by the KLD score traggmificantly bias the results.

To resolve this issue, | ran a two-stage-leasti®pug2SLS) regression analysis with
instrumental variables (IV) that permits contradlinfor the potential endogeneity of
CSR_COMPEXP. Table 8, Panel B shows the resulb®tif OLS and 2SLS estimations.

Specifically, | followed the approach described lgrcker and Rusticus (2010) to select
valid instruments. According to Derchi and Oyon2)) peer behaviors in the field of CSR exert
pressures to copy both at the industry and the topuavel and significantly influence a
company’s decision to adopt similar managerial ficas. In addition, peer socially responsible
behaviors are unlikely to affect the firm's CSR mdalirectly, but they might significantly

influence it indirectly through the firm’s decisiom imitate these actions.



TABLE 8. Sensitivity Analysis
Predicted ~ OLS 25LS

Dependent variable =

Log(1+CSRSCORE(Y)) Sign First-stage  Second-stage
Independent Variables
Log(1+CSR_COMPEXP) + 0.0680*** 0.0776*
(0.0105) (0.0435)
Instruments
Industry_MIMIC 0.8698**
(0.0741)
State_ MIMIC 0.5849%+
(0.0625)
CSR-specific Control Variables
CSR_COMMIT 0.0321* 0.0734* 0.0312*
(0.0132) (0.0210) (0.0159)
CSR_REP 0.0689*+* 0.0855* 0.0680**
(0.0116) (0.0184) (0.0128)
CSR_AUD 0.0128 0.1539* 0.0111
(0.0172) (0.0273) (0.0210)
Log(1+CSRSCORE_PROPENSITY) 0.3158*** 0.2302* 0.3135*
(0.0251) (0.0397) (0.0364)
Other Firm-specific Control Variables included included included
Fixed effects yes yes yes
Year effects yes yes yes
Number of observations 4,081 4,081 4,081
Number of distinct firms 741 741 741
R-Squared 0.7542 0.7514
Partial R-Square: 0.764¢
Partial F-statistic p-value) F»=123.37 »=0.0000)
Over-identifying restictions tesp-value’ p=0.249:
Exogeneity testp-value’ p=0.829:

* ** % |ndicate significance at the 10 percer,percent, and 1 percent levels, respectively.

Note: Both OLS and 2SLS models use fixed effectisnasors. Robust standard errors are reportedrienplaeses.
A constant is included in all of the regressionsiduot reported. The dependent variable is therabogarithm of 1 plus
CSRSCORE at time t: net score of CSR ratings (medsas total strengths - total concerns in fivdadoategories of KLD ratings data

community, diversity, employee relations, enviremty and product) + minimun value of firms' net C8Rres overall distribution.

As a result, for each company | computed the ptopws of other firms, respectively, in any
given industry-year pair (Industry_MIMIC) and inyagiven state-year pair (State_ MIMIC) that
use CSR-linked executive compensation and | seldbiese as instruments to insert in the first-
stage regression model. Consistent with standar@gproach (Larcker and Rusticus 2010) |
included all exogenous variables in the first-sta§inilarly to previous research (Derchi and
Oyon 2015; Eccles et al. 2013), | found that batkdukstry MIMIC and State_IMIMC are



strongly associated with the firm’s choice to tip executives’ pay to CSR performance. The R
of this first-stage regression with FE specificatiss 82.27%. After removing the control
variables, the partial Raccounts for 76.44%, contributing to explain ahhigoportion of firms
choosing to use CSR-linked executive compensatidoreover, the Cragg-Donald Wald F
statistic is 123.37, above the threshold recommerue Stock et al. (2002). Overall, these
findings indicate strong instruments. The 2SLS apph was then completed by estimating the
second-stage. The 2SLS coefficient for CSR_COMPHXtfcates that higher CSR score are
determined, at least partly, by the firm’s greaeperience in formally linking top executive pay
to CSR performance. However, the magnitude of tIf®RCCOMPEXP coefficient is not
statistically higher than the OLS estimate. To sssie robustness of this 2SLS analysis, |
conducted a formal test for over-identifying resgidns, which are appropriate under the
assumption that at least one of the instrumentalid. Test results failed to reject the hypothesis
that the instruments are exogenous (p-value is92)dnd confirmed the quality of the selected
instruments, as well as the robustness of therfgediFinally, the Durbin-Wu-Hausman test was
performed to verify whether the use of 2SLS is @ralble to OLS for the equation (1) model.
Surprisingly, the test results strongly reject éixegeneity of corporate experience in using CSR-
linked executive compensation (p-value is 0.8292).a consequence, the implementation of a
robust IV estimation reveals the exogeneity of pineposed main regressor in our setting and
strengthens the confidence on the quality, as agethe efficiency of the initial findings (Angrist
and Pischke 2009). Overall, these results confireninportance to firms of gaining experience

in using CSR-linked executive compensation to pren@SR performance significantly.

4.5. The Interaction effects between CSR-linked Executey Compensation and CSR-
focused Governance Structures

Table 9 summarizes results from equation (2) arslykich explores the effects associated
with the interaction between CSR-linked executieenpensation (CSR_COMPEXP) and CSR-
focused governance mechanisms exerting either amsamyg role, in the forms of a CSR
committee (CSR_COMMIT), or a monitoring functionn ithe forms of CSR reporting
(CSR_REP) and CSR external auditing (CSR_AUD).

| ran 4 different FE regression models. Model #odpces the findings from Table 7, Panel
B as baseline of the investigation. Models 9 andiri@ude the interaction terms between
CSR_COMPEXP and, respectively, CSR_COMMIT and CIRP Ro test separately for the

impact of the simultaneous use of various comhbamatiCSR-focused governance structures.



Model 11 adds the interaction term between CSR_CBXHPand CSR_AUD to Model 10, to
control for the interaction effect of a firm’s cleito purchase an external CSR audit.

As expected, | found that, on average, the presehgevernance structures focused on CSR
issues positively moderates the effects on a CSResassociated with a higher level of
experience in using CSR-linked executive compeosatin particular, results show how top
executive incentives tied to CSR targets and, wsmdy, monitoring or advisory systems
focused on the environmental and social aspecthenbusiness serve as complements to each
other in promoting the firm's CSR performance. @¥ermesults strongly reject hypothesis H2
which predicts that the use of CSR executive corsgigon in combination with CSR-focused
governance structures does not affect the firm'R @&rformance.

Specifically, Model 9 indicates that firms with gter experience in using CSR-linked
executive compensation are able to achieve a higB& score even without the establishment of
a CSR committee with an advisory role within theutabof directors. Compared to Model 7, the
coefficient of CSR_COMPEXP is lower but the diffece is not statistically significant (F-test
not tabulated). On the other hand, the presena GER committee positively moderates the
effects of higher levels of experience of CSR-litllexecutive compensation. That is, | found the
coefficient a5 in Model 7 to be positive and sigrahtly related to the CSR score. More
specifically and ceteris paribus, firms are ablentore than double their CSR performance
(represented by the sum of the coefficients (altaben they created a CSR committee to
support the decision-making process on CSR issussnior managers whose payment contracts
are conditional on the attainment of sustainabibtgets. That is, the sum of coefficients (al+a5)
according to an F-test was found to be signifigamfteater than zero (p-value is 0.0000).
Similarly, Model 10 reports that greater corporatg@erience in using CSR-linked executive
compensation is likely to promote higher CSR se&ren in the absence of dedicated monitoring
systems, in the forms of CSR reporting. The CSR_P®EMP coefficient is lower, but not
statistically different (F-test not tabulated) frahat in Model 7. Yet Model 10 reports that the
disclosure of a CSR report positively moderates dffects of CSR_COMPEXP on the CSR
score. Specifically, results show that, ceterislpes; firms with greater experience in CSR-linked
executive compensation obtain a CSR performancehnili approximately twice as good when
CSR reports are publicly disclosed, thereby pemgtshareholders and other constituencies to
monitor the CSR efforts of senior managers whosgmeat contract is formally tied to

sustainability targets. That is, the coefficientisositive and significantly associated with the



CSR score and the sum of coefficients (al+a6)gsifstantly greater than zero (p-values are
0.0000).

Model 11 reveals that a CSR audit does not seanmotterate the relationship between CSR-
linked executive compensation and the firm’'s CSBrescThe coefficient a7 is not significantly
associated with the main dependent variable. ™ahe additional purchase of a CSR audit on
the CSR report is not likely to exert any improveiniam terms of CSR performance. This latter
result confirms initial findings showing that extat assurances on the CSR report play a merely
symbolic role (Simnett et al. 2009).

Overall the findings confirm the relevance of tmgestigation in contributing to a greater
understanding of how CSR-linked compensation cotgranight exert their efficacy. These
findings contribute to previous corporate govermamesearch and shed some lights on the
benefits of using various governance mechanismisdriield of CSR. In line with prior literature
on corporate governance (Armstrong et al. 2012e€el al. 2008), these results emphasize the
key role played by board of directors in advisiog £xecutives, particularly in the context of
complex investments, such as CSR activities, witereiderable firm- specific knowledge is
needed to guide management decisions. Consistémagency theory rationales, these estimates
also clearly indicate the importance of designidghac monitoring systems in the CSR context.
Accordingly, | find that the firm’s investment irppropriate information systems contributes to
increase the efficacy in contracting with managlkys means of reducing agency conflicts
originated by the information asymmetry betweendgpcutives and both shareholders and other
stakeholders (Milgrom and Roberts 1992). In palticuthese results highlight the reputational
value of producing public CSR reports as a fornvaintary contract between managers and
both shareholders and other constituencies. Simitar what discussed by Armstrong et al.
(2010), the disclosure of a CSR report serves \tealepreviously hidden information about the
firm’ environmental and social strategies and smébrmation results in improved monitoring of

executives.



TABLE 9. Interaction Effects

Dependent variable = Log(1+CSRSCORE(t)) —Preqcted @ @) (19) (1)
Sian  b.coeff
Independent Variables
Log(1+CSR_COMPEXP) + al 0.0680** 0.0457** 0.0499** 04Q8**
(0.0157) (0.0168) (0.0182) (0.0182)
CSR-specific Control Variables
CSR_COMMIT a2  0.0321* 0.0223 0.0310+ 0.0328*
(0.0192) (0.0187) (0.0193) (0.0192)
CSR_REP a3 0.0689** 0.0682** 0.0658** 0.0680**
(0.0136) (0.0137) (0.0135) (0.0135)
CSR_AUD a4 0.0128 0.0065 0.0024 -0.0192
(0.0236) (0.0232) (0.0227) (0.0248)
demean(Log(1+CSR_COMPEXP))*CSR_COMMIT a5 0.0790*
(0.0312)
demean(Log(1+CSR_COMPEXP))*CSR_REP a6 0.0534*  0.0360
(0.0299) (0.0333)
demean(Log(1+CSR_COMPEXP))*CSR_AUD a7 0.0578
(0.0472)
Log(1+CSRSCORE_PROPENSITY) 0.3158** 0.2981** 0.30F110.3010**
(0.0380) (0.0383) (0.0390) (0.0391)
Other Firm-specific Control Variables included included included included
Fixed effects yes yes yes yes
Year effects yes yes yes yes
F-test(al+a5=( 18.04**
F -test(al+a6=( 15.82%*  8.48**
F-test(al+a6+a7= 11.66%*
Number of observations 4,081 4,081 4,081 4,081
Number of distinct firms 741 741 741 741
R-Squared 0.7542  0.7555 0.7548  0.7550

* ** ** Indicate significance at the 10 percerd,percent, and 1 percent levels, respectively.

Note: Models use OLS panel regression with fixdda$ estimators. Standard errors are clusterdichibyand reported in parentheses. A constant

is included in all of the regressions but is n@oreed. The dependent variable is the naturalitbgaiof 1 plus CSRSCORE at time t: net score

of CSR ratings (measured as total strengths -¢otalerns in five social categories of KLD ratinfgga: community, diversity, employee relations,

environment, and product) + minimun value of firmst CSR scores overall distribution.

5. CONCLUSIONS

In this work, | have examined the effectivenesscontracting of using CSR-linked

compensation for top executives. First, | testeétivér the firm’s choice to tie senior executives

pay to CSR targets promotes CSR performance. Sedoimdestigated whether CSR-linked

executive compensation incentives need a long-teme frame to realize (inter-temporal)

benefits in line with CSR management literature. d® this, | explored the performance



consequences associated with the firm’s cumulatigerience in tying top executives’ pay to
CSR targets. Finally, | explored the effects of iheraction between the firm’s experience in
using CSR-linked executive compensation and thelementation of specific CSR-focused
governance mechanisms exerting either an advisbey-rin the form of a CSR committee - or a
monitoring function - in the forms of CSR reportingd CSR external auditing. | used a cross-
industry sample of 5,720 firm-year observationgrfr@83 distinct companies listed in the US
over the period 2002-2013, representing in 2012urado54% of total US equity market
capitalization.

Firstly, the findings support the premise that tlse of CSR-linked incentives for senior
executives promotes firms’ CSR performance. Segotldk analyses reveal that corporate choice
to link top executives’ pay to CSR targets prodysesitive effects already in the year following
their adoption. At a first sight, this finding coasts with prior CSR literature stating that CSR
outcomes are more likely to be realized in the {®rgn (Porter and Kramer 2011; Bénabou and
Tirole 2010; Deckop 2006). | explain this finding @ combined effect of two elements. The first
element has to do with the management ability @padheir utility function to new incentives
structure in the short-run. The second element sliawhe fact that not all CSR initiatives yield
long-term results, rather certain CSR effects dtarbperate in the short-term. Hence, | try to
explain why the first time adoption significantlyffluences CSR results.

Additionally, results show that the reiterated Ww§eCSR-linked executive compensation
monotonically increases CSR score as firms cumwaggerience in using the incentives. As
expected, | document a long-term effect of CSRdohikncentives on the CSR score (Porter and
Kramer 2011; Bénabou and Tirole 2010; Deckop 20@6) more interestingly | find that the
effect last over times. | attempt an explanationobwgerving CSR scores evolution over time.
Considering how analysts designed the CSR scork&n | see that the optimal score is yet to
come for the average firm investigated over theetframe under scrutiny. This means that the
reiterated use of CSR-linked executive compensatmmtinues to stimulate the adoption over
time of additional CSR initiatives that yield CS&sults. Overall, results support the notion that
the inclusion of environmental and social perforasemeasures in the compensation contracts of
senior executives increases the alignment betweeadent and the principal making contracting
more effective (Milgrom and Roberts 1992).

Lastly, the findings suggest that the simultaneoss of CSR-linked incentives and CSR-
focused governance structures is likely to exemmementary effects on the firm's CSR

performance. The results are in opposition witht thady of executive compensation research



positing the existence of a substituting relatigmshetween monitoring and compensation

(Armstrong et al. 2010; Hoskisson et al. 2009; eig@mnd Moore 1995; Rediker and Seth 1995).
Particularly, | observe that CSR-linked executivenpensation is associated with higher CSR
results when it is implemented in combination eithith a CSR committee or with a CSR report.

The third CSR-focused governance mechanism i.eSR @udit does not seem to moderate the
relationship between CSR-linked executive compémsand the CSR score. This latter result

confirms initial findings showing that the purchasfean external assurance on the CSR report
plays a merely symbolic role (Simnett et al. 2009).

Taken together, this evidence supports predictitosn agency theory and corporate
governance research (Armstrong et al. 2010; Calesl.e2008; Milgrom and Roberts 1992)
emphasizing the importance for the principals dfigieing specific advising (CSR committee)
and monitoring (CSR report) systems as powerfulumsents for improving the effectiveness in
contracting with the agents. A CSR committee, irtipalar, is more likely to advice and better
guide management decision-making in the context8R initiatives, where substantial firm-
specific knowledge is needed. The public disclosiirthe CSR report, on the other hand, seems
likely to reduce agency conflict by revealing pmsly hidden information about the firm’s CSR
outcomes.

The results are robust to additional controls foteptial errors in the measurement of the
main independent variable and for sample selechi@s originating from variations in the
coverage of the database across years. Additigrihflyresults hold after controlling for potential
endogeneity concerns by means of a 2SLS estimatiocedure with instrumental variables. In
particular, the implementation of a robust IV estifan reveals the exogeneity of the proposed
main regressor in our setting and strengthens denéie in the quality of the analyzed empirical
model (Angrist and Pischke 2009).

This work is subject to several limitations. Firstinvestigate the use of CSR-linked
executive compensation contracts among organizateana comprehensive level of analysis.
Specifically, ASSET4 database does not distinguish use of incentives for different CSR
categories. Thereby, | was unable to disentanglesffects of using specific CSR objectives in
CSR-linked executive compensation. | am well awta firms depending on their strategic
priorities as well as on measurability issues miggiect different types of CSR goals such as
employee relations, diversity, environmental parfance, human rights issues, product quality
and community engagement. As prior research oropeence evaluation argues that the use of

certain categories of performance indicators isemeifective than others in fostering results



(Moers 2006; Ittner and Larcker 2002; Ittner et1&97), it is possible that different objectives
included in pay-for-performance contracts for toautives exert different effects on the firms’
CSR score. Further research could be directedglmexthe implications on CSR performance of
the use of specific CSR compensation plan. Theirfgedlwould help firms and compensation
consultants to design more effective CSR incergoreemes. Further, ASSET4 does not give any
information concerning the weight placed on CSRfgrerance targets relatively to the total
variable compensation awarded to executives. Asiquely mentioned, Guay (The Guardian
2014) notes that CSR “accounts for only a tiny petage of actual compensation analysis - in
most cases, it is less than 1% of an executive’sradv performance review”. Further
investigation could lead to seizing the relativgpartance of CSR incentives and, hence, provide
a finer ground for the interpretation of our result believe that seizing the weight of CSR
incentives on the overall variable compensationlcouelp isolate the magnitude of the
improvement over CSR performance and help deterrieecosts associated with the use of
CSR-linked incentives. | believe that attemptsddrass these issues constitute a fruitful area for
future research as well as for practice.

Second, this study focuses on the relationship éetwcorporate use of CSR-linked
executive compensation and CSR performance acr8sdduoiciled companies. However, it is
possible that US-based companies behave differeaglycompared to international firms in
respect to CSR issues. For instance, the busindéssecof a country, and in particular whether a
country is more stakeholder- or shareholder-orergen influence the firms’ need for higher
CSR involvement. Accordingly, Simnett et al. (206iay evidence that companies in stakeholder
countries are more likely to have their sustaingbieports assured. In line with this argument,
Derchi and Oyon (2015) note firms not domiciled tire US to be higher responsive to
environmental concerns compared to US ones. Anathgortant element of concern relates to
significant differences in corporate governancecficas among countries (Conyon et al. 2010).
These differences are likely to explain variousesobf formal and informal incentive systems
towards CSR and, in turn, the way firms design censgtion contracts of the CEO and the top
executives. Based on ASSET4 data, US firms are i@y to tie top executives’ compensation
contracts to CSR performance as opposed to intenadtfirms (see Table 1 and Table 2, Panel
A). Part of this difference is potentially relatexlthe governance of continental European firms
often reflecting a wider implicit social contracte(: in Germany, co-determination rules require
half of the supervisory board members to reprelsdiar). Because of these differences, it would

be extremely useful to examine whether and how @®Hsed governance structures are able to



promote firms’ CSR performance across countrideok forward to future research addressing

these issues.
Further, | acknowledge the existence of other caviedated to this work. Still, | contribute

to the literature by providing solid evidence reafyjag effectiveness in contracting associated with

the use of CSR-linked targets for top executive pensation schemes.
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