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The axiom “we manage what we measure” underscotas tritical

importance of measurement in assessing problemsentdying

priorities, gauging effectiveness and tracking pmegs. If national

systems look only at economic performance, then gdeocannot
hold their leaders accountable when it comes to gmess on social
and environmental matters. New and more tailored tnes as well
as bolstered data collection systems and capaciies needed in
both public and private sectors. Such metrics va# critical to the
post-2015 development agenda, in particular to thestainable
development goals.

! United Nations Department of Economic and Sociditd (UNDESA) and the United Nations Development
Programme (UNDP), 2012, Synthesis of National Repfort Rio +20 United Nations Conference on Sustainable
Development
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RESUMO

Embora seja vasto o conjunto de estudos sobre lbddéale ambiental e sobre as

implicacdes financeiras da atuacdo ambiental dgenaacdoes, a literatura especializada
nao parece fornecer uma resposta definitiva a sEgujuestdo: serdo as praticas
organizacionais em matéria de ambiente o reflexairda efetiva preocupacdo com a
sustentabilidade ou serdo antes meros exercicipsodgocao da sua imagem publica ou
‘greenwashing’? (Monteiro, 2007; CPA Australia, 80Blopwood, 2009).

Independentemente da resposta a esta questdo,ogheemo que quanto maior a
qualidade, o rigor e a abrangéncia da informac&tabdistica e financeira sobre aspetos
ambientais, maior sera a capacidade das organzdedmedir, evidenciar e compreender
0 seu real desempenho ambiental, bem como de degserimplementar coerentes em
matéria de sustentabilidade. Esta dissertacdo stensiuma revisdo sistemética da
literatura em torno da questdo ambiental e o seuadto na criacdo de valor nas
organizacdes. Em concreto, este estudo relaci@saéreas principais: “contabilidade
ambiental”, “investimentos ambientais” e “perforrnan ambiental”. A andlise

aprofundada destes topicos contribui para clarifalguns aspetos e para identificar

algumas linhas de investigacéo nesta area.

Os resultados evidenciam que a relacdo entre sisggr@ambientais das empresas e a
criacdo e valor ndo é uma questao linear. Por elkengmclui-se que é fundamental a
traducdo da atuagdo ambiental das empresas emmagao financeira fidedigna,
mensuravel e comparavel. A criacdo de valor podebéan ser potenciada pelo
desenvolvimento de uma metodologia de custeio euigatem conta o impacto das acdes
ambientais na determinacdo de custos. Além dissmpacto das “fontes de valor
ocultas” pode ser crucial para tornar mais rigorasaensuracao de aspetos como 0

“valor para o acionista”, o “valor sustentado amedo” e a “criacdo de valor ambiental”.

Palavras chaveContabilidade Ambiental, investimentos ambientaisperformance
ambiental, criacdo de valor, revisdo sistematica dieratura.
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ABSTRACT

Despite the increasing number of studies in thiel fid environmental accounting (EA)
and on the financial implications of organizatioesvironmental actions, literature does
not provide a definitive answer to the questio® arganizational practices the evidence
of an effective commitment to sustainability issoesre they mainly ‘greenwash’ public
relations exercises to gain community legitimadyi@rfteiro, 2007; CPA Australia, 2008;
Hoopwood, 2009).

However, whatever opinion one may hold on this jaesthere is a general agreement
that improving quality, accuracy and comprehens#gsnof the accounting and financial
information on environmental issues can only ctnte to a better understanding of an
organization’s environmental strategy and perforcean This thesis reviews

systematically the literature related to environtakand sustainability practices and their
actual contribution to effective value creation. particular, three main areas are
connected in this study: “environmental accountjrighvironmental investments” and

“environmental performance”. The comprehensive ymiglof these topics contributes to

clarify some issues and to identify some reseapgodunities in this field.

Results show that the relationship between firrmsirenmental practices and value
creation is not a straightforward process. For amse, it is crucial to translate
environmental actions into comprehensive, measerabd comparable financial data.
Value creation measurement may also be enhanceithebylevelopment of a costing
method that considers the impact of environmertaviéies in the determination of cost
objects. Moreover, the impact of “hidden sourcesvalie” in this discussion may be
crucial to refine the measurement of “shareholddue’, “sustainable value added” and

“environmental value creation”.

Keywords:Environmental Accounting, Environmental Investments Environmental

Performance, Value Creation, Systematic Review ohe Literature
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INTRODUCTION

The environmental cause is nowadays far from beamgidered a trend. It has definitely
been incorporated into mainstream policies andnianprocess throughout the world.
Most countries have made substantial progress enldkt few decades, as far as the
promotion of sustainable development is concertgdcreating institutions aimed at
resource management and environmental protectign,péssing on of extensive
environmental protection legislation and launchimpumerous awareness raising

initiatives.

Climate change, biodiversity, energy efficiency amthewable energy sources, water
supply, waste management, among others, are anewasc priority issues in political
discourse, in national development strategies (@umedeveloping countries) and in a
broad range of institutional reports from publi@arivate organizations. The concept of
environmental protection and the wider idea of @unsbility are hardly strange notions to
anyone. If not sooner, since the Rio Earth Sunohit992, States and organizations
worldwide have committed to environmental and soatality related goals and many
have, in fact, contributed to a fairly robust itgional framework inspired in the
Bruntland Report's groundbreaking perspective dfe human development process,
based on shared responsibility and solidarity amgegerations: “Humanity has the
ability to make development sustainable to ensuat it meets the needs of the present

without compromising the ability of future genecais to meet their own needs”.

Sustainability became an indisputable principléhim design of development strategies at
different levels and it is now widely accepted, aoly as a fair and defensible notion, but
even as a moral imperative. In the nineties oftthentieth century, this responsibility
was brought into the scope of corporate life and imaluded in the concept of ‘corporate

social responsibility®

*The publication of “Our Common Future” by the Unifgdtions laid the foundations for the resolutiohthe 1992
Earth Summit, the adoption of Agenda 21, the Riol@ration on Sustainable Development and for thatme of the
Commission on Sustainable Development.

% When transposing the idea of sustainability tolthsiness level, corporate sustainability can banddfas “meeting
the needs of a firm's direct and indirect stakekddsuch as shareholders, employees, clientsyseegroups,
communities etc), without compromising its abilitymeet the needs of future stakeholders as wélllick and
Hockerts, 2002).
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The economic opportunities associated with thegotain of ecosystems, the alternative
energy sources, resource and energy efficiency @edn production have been
acknowledged and explored by nations worldwide.sTwill happen with increasing

intensity in the years to come, if for no others@a due to the economic argument.
Depending increasingly on energy import is in iteel unsustainable state of affairs that
threatens nation’s subsistence and sovereignty.den more so in a scenario of rising

energy prices and financial instability.

At the organizational level, environmental awarankeas also improved significantly in
recent years. Companies understand better, not thelyneed to mitigate the negative
impacts of an organization’s behavior and practtoasards the environment, but also the
potential for value creation associated with eadenfillier practices: increase in
competiveness associated with a better reputaticeess to new markets, cost reduction

resulting from efficiency measures, sales increasmng others.

Even public sector organizations have committesusiainability goals, through the most
diverse approaches, with countries like Australipited Kingdom, Denmark and
Canada, leading the movement of public eco-manageamsl sustainability. In Portugal,
the Local Agenda 21 movement, focused on buildipgacal sustainability strategies,

has been especially widespread.

Although recognizing that a concern with eco-effi@y instricto sensualls short to
consider the broader concept of sustainability E&P2004; Farneti and Guthrie, 2008),
it is reasonable to assume that the ability to etely measure environment-related
benefits and costs, may very well be the way fodafar the promotion of a new attitude
of public and private organizations towards ‘intdizing’ their ‘ecological footprint’
(Wackernagel and Rees, 199pudCIFPA, 2004).

To invest in environmental risk prevention, cleatemhnologies, alternative low carbon
energy sources and more resource efficient techresdds no longer an option. A shift
towards greener practices is today imposed on desnborganizations and individuals.
The option can only exist as far as the way thegestment and technological choices are
measured, estimated, implemented and monitoredsidenng all costs and benefits

involved. At this level, the role of EA is of primaimportance.

Sénia Pinto 2
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This thesis systematically reviews the accountimtgrdture that focuses on the
environmental and sustainability practices withigamizations and brings into light some
of the most relevant approaches on the impact gdirozations’ environmental activities
and investments in effective value creation. THecsed methodology is the systematic
review of the literature that, according to Traldfiet al. (2003) differs “from traditional
narrative reviews by adopting a replicable, scfentind transparent process, in other
words a detailed technology that aims to minimizaskthrough exhaustive literature
searches of published and unpublished studies gngrdwviding an audit trail of the

reviewer’s decisions, procedures and conclusionhsdr(field et al., 2003: 209).

The results of this study suggest that EA is a viety area and its relationship with value
creation has research opportunities that cannagri@ed. For instance, it is crucial to
translate environmental actions into comprehensnegsurable and comparable financial
data. In fact, this is a very complex process stheemeasurement of intangible or non-
easily quantifiable factors is not straightforwad must be discussed in detail. It is also
important to develop a costing method that take sunsideration environmental costs
and environmental activities in the determinatidncost objects. The definition of
quantifiable indicators may minimize the subjedgiviof the appraisal. These two
questions are likely to facilitate the measurenwnialue creation in the environmental
area as they would clarify the estimation of castd benefits associated to environmental
practices. The measurement of value creation msy lbé enhanced if future studies
discuss in depth the impact of “hidden sourcesadfie’ (i.e., the long term impact of
social benefits and value creation to the planethis process. This discussion would
contribute to refine the measurement of “shareholddue”, “sustainable value added”

and “environmental value creation” in the enviromtad domain.

This thesis is structured as follows. Chapter anexvs the key literature allowing the
discussion of the problem and the delimitationted boundaries of this study. Chapter
two presents the methodology of this study basedthen systematic review of the

literature and chapter three presents the findi@bspter four concludes this dissertation.

Sénia Pinto 3
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1. KEY LITERATURE

Driven by a growing concern with public image, bgilblic and private organizations
have embraced the ecological cause. This concduelied by the investment in different
environmental initiatives and new environmental agement practices that go beyond
simple compliance with regulation. The costs asdedi with these investments are often
considered as the necessary economical sacrifidegibmize the organization to its
stakeholders, especially investors and costufhers.

The most common approach to organization’s enviemtal issues is likely to be related
to environmental and sustainability reporting. Tdhasw management tools, often related
to the implementation of environmental managemgstesns, are nowadays widespread
among private and public institutions and conggitdf) the main communication tool of
an organization’s behavior and practices towarésetfivironment; 2) the organization’s
contribution to the sustainability agenda, that tg, help minimize environmental
unsustainable patterns of production and consumphioportantly, most of these reports
are based on the triple bottom line approach timas at quantifying the economic, social
and environmental value created by the organizatldterature on the characteristic of
environmental disclosure and their relationship hwiaccounting and financial
management in both the private and public sect@xignsive (e.g., UNCTAD, 1997,
CIPFA, 2004; Monteiro, 2007; Larrinaga-GonzalezéeeR-Chamorro, 2008; Farneti and
Guthrie, 2008; CPA Australia, 2008; Cruz et al.020Braz et al., 2009; Rover et. al.,
2009; Marques et al., 2010; IFAC, 2010).

The motivations that drive organizations to carmt environmental investments and
projects, across different time and geographicalteods, have also been thoroughly
analyzed (e.g., CIFPA, 2004; Wood & Ross, 2006; CRustralia, 2008; Braz et al.,

2009; Murovec et al., 2012, among many others). iEoab studies addressing the

characteristics of environmental and sustainahilisglosures find that:

4 The Legitimacy Theory is concerned with the stafijhe organizations’ response to society’s demarsbcially and
environmentally responsible attitude. Voluntaryctiisure is one of the organization’s main legitisnaources (Burritt
and Welch, 1997; Monteiro, 2007; Rover et. al.,200&lillo, 2010).
® Global Reporting Initiative (GRI) is an example af institution that produces sustainability repaytirameworks
and guidelines. The reporting frameworks are basethe performance indicators adjusted to differedustries. The
performance indicators refer to three distinct répg dimensions: economical, social and environtae(for more
information: http://www.globalreporting.ofg Asociacion Espafiola de Contabilidad y Administtacde Empresas
(AECA), through its Commission on Corporate Sociaspomsibility presents an additional reference is gubject
(for more informationhttp://www.aeca.es/comisiones/rsc/rsc.ftm

Soénia Pinto 4
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- there is no universally accepted theoretical frapr&wof corporate EA and
reporting (Jones, 2010);

- there is no link between environmental and findnperformance (Henri and
Journeault, 2010);

- there is no universal indicator to measure enviremiad performance allowing
comparability of environment-related disclosuresurft and Welch, 1997,
UNCTAD, 1997, Costa, 2006; CPA Australia, 2008; Roat al., 2009; Braz et al.
2009; Cedillo, 2010; IFAC, 2010; Ribeiro and Guzmaml1).

These findings suggest that the current accousstiagdards on environmental disclosures
that private firms have to comply with (e.g., anmegorts), are flexible enough to allow
different approaches and do not provide a compmehenintegration between
environmental and financial performance. This comces highlighted by Hopwood

(2009) when he sums up one of the main concernsroént EA research:

“Rather than environmental issues being seen dgheve’, at the boundary
of managerial attention, as so often is the cé&seaitm is to connect them to
the consideration of economic and financial mattérgpefully thereby
making them a more mainstream part of businesp{bod, 2009:438).

This gap is even more evident in the public see®rthe International Public Sector
Accounting Standards (IPSASs) do not require theomeng of environment-related

financial information. According to Ribeiro and Meiro (2010), the absence of specific
regulation may be the reason why public organinatiag behind in the development of

EA practices and disclosure.

Despite the increasing number of studies in theddfias well as the development of
environmental disclosure practices, literature doasprovide a definitive answer to the
guestion: are organizational practices the evideotean effective commitment to

sustainability issues or are they mainly ‘greenwaslblic relations exercises to gain
community legitimacy? (Monteiro, 2007; CPA Austaali2008; Hoopwood, 2009).

However, whatever opinion one may hold on this jaesthere is a general agreement
that improving quality, accuracy and comprehensgsnof the accounting and financial
information on environmental issues can only ctnte to a better understanding of an

organization’s environmental strategy and perforcean

Sénia Pinto 5
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From an academic perspective, several papers stnéisthe need to integrate the
knowledge on EA in order to understand the impaenvironmental-related decisions in
the economic and financial position of organizatiomo Henri and Journeault (2010),
“although numerous studies have addressed issleeddo environmental disclosure
and reporting, little is known about other dimemsioof environmental accounting,
especially eco-control.” (Henri and Journeault 2@5). Also, according to Kwok &

Rabe (2010), “current literature focuses on envitental sustainability and lacks

guantitative ways to make capital budgeting denosigKwok & Rabe , 2010, p: 4).

This chapter introduces some of the main issuegeelto the accounting literature that
focuses on the environmental and sustainabilitgtm@s which are likely to impact on

firms’ value creation process. This discussion rigci@al to identify the problem, to

delimitate the boundaries of the study and to ifietite keywords allowing the search of
studies addressing these issues. The chapteuwstd as follows: section 1.1. focuses
on EA issues, highlighting the multiple approacheshis wide subject, using academic
and technical papers; section 1.2. describes thiea w@ncepts in the environmental
investments area, whereas section 1.3. analysebnth&etween environmental issues

and financial / economic performance.
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1.1. Environmental Accounting and Disclosure

A significant amount of studies uses the concept‘asfvironmental accounting” to

designate all forms of environment-related prastiaghin the organization. Rover at al.
(2009) analyze the characteristics of empiricaéaesh on environmental disclosure in
accounting journals from 1992 to 2009. In agreemtit the focus of their paper, they
use the term as a synonym of “environmental disckJs lenciu et al. (2010) refers some
of the many concepts of EA: “For a company, envinental accounting takes the form of
environmental financial reports or environmentahficial accounting and environmental
management accounting or environmental costs atioouitip.37). According to

Bartolomeo et al. (2000) many studies and framewanklude reporting on quantitative
and qualitative information associated with theamigation’s environmental impact (i.e.,
environmental and social accountability reporting)an EA practice. In fact, EA can be
broadly understood as a disclosure practice adedcigith the organization’s corporate

social responsibility.

In this study, however, the main focus will lie d¢ime production of environmental

management and environmental financial informattbat serves primarily internal

purposes related to planning, budgeting and pedoo®a evaluation and is in line with the
concept of environmental management accounting (EptAsented by Bartolomeo et al.
(2000): “the generation, analysis and use of firdn@and related non-financial

information, in order to support management withicompany or business, in integrating
corporate environmental and economic policies amdding sustainable business”

(Bartolomeo et al., 2000: 37).

The following subsections address both financial &#& environmental management
accounting, given their equally important role mvieonmental impact assessment within

an organization.

®Environmental accounting appears frequently astetiaith the concepts of “corporate social respiilisi’ and
“social accounting”, trends that started to begraéed into the corporate universe in the 80'$hef2d" century
(Eugénio, 2007). This study focuses exclusivelyeonironmental issues.

Soénia Pinto 7
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1.1.1.Environmental Financial Accounting and Enmimental Disclosure

Environmental financial accounting issues are agk#@ in both international and
national accounting standards. At the internatiolealel, the main references are
International Accounting Standards (IAS) that pdevisome guidelines on environment

related issues:

- IAS 1 (Presentation of Financial Statements) —remvhental report;

- IAS 16 (Property, Plant and Equipment) - for tamhgiixed assets, where
impairment arises from an incident of contaminatigimysical damage, or non-
compliance with environmental regulation. IAS 1wk reduction of the
carrying amounts to the value in use or realizahlae;

- IAS 36 (Impairment of assets) — impairment resglfimm environmental facts;

- I1AS 37 (Provisions and contingent liabilities) -daelsses the provisions for
penalties or clean-up costs for unlawful environtaedamage,;

- IAS 38 (Intangible Assets) — provides for greentgogas emission allowances.

However, there is no specific International Accaogt Standard addressing
comprehensively environmental issues. This sitmatias justified the publication of
other guidelines on EA by other organizations belydhe International Accounting
Standards Board (IASB), such as the United Natiomsthe European Commissidn.

The “Environmental Financial Accounting and Repagtat Corporate Level” published
by the UNCTAD in 1997 provides guidance on accowhfior environmental costs and
liabilities. These guidelines are mainly relatecatmounting transactions that potentially
affect the financial position of a company and,sash, should be reported in financial
statements. It covers recognition of environmegtats and liabilities, recognition of
recoveries, measurement of environmental liabgitend disclosure issues. Financial
reporting of environmental data is deemed cruaadsess “the entity's own exposure to
risk; to interpret corporate managements' abilidyntanage environmental issues and
integrate environmental issues into general lomgprtstrategic issues; and to compare

progress between companies and over time.” (UNCTEID/: 13).

"There is presently extensive regulation and guiddacenvironmental accounting implementation ia phivate
sector. The public sector accounting framework lagsind in this area. The Public Sector AccounSegtor Standards
do not include any references to environmentalematiAs for the Portuguese framework, the Publicodniting
Official Plan does not mention environmental issdé® same happens with the sector adjusted adogupians
(education, health, local governments, etc.).
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According to the same document, one of the mainmagtons underlying the presented
recommendations is that “there is a need to comcatmienvironmental performance in a
standardized and coherent way if it is to be usefulrelevant to a potential user”
(UNCTAD, 1997:13), since conventional reporting (ennual reports) fails to
demonstrate how managers are “attempting to integeavironmental strategy into
overall corporate strategy” (UNCTAD, 1997:14) arydtematically ignore or underreport
environmental issues. The exceptions are some odig@s exclusively related to
environmental liabilities and provisions, contingdéiabilities. In sum, “at present there
appears to be a mismatch between corporate envamatiaindisclosures and the needs of
financial sector stakeholders.” (UNCTAD, 1997:15).

The European Commission Recommendation 2001/453C the recognition,

measurement and disclosure of environmental issuéke annual accounts, came to
provide additional support and guidance on the dmamge with the provisions and
accounting principles relevant to environmentaluéss established by the IAS. The
document recommends that Member States’ “compacoe®red by the fourth and
seventh Company Law Directives (Directives78/66@Etd 83/349/EEC respectively)
apply the provisions contained in the Annex to teisommendation in the preparation of
the annual and consolidated accounts and the amepalt and consolidated annual
report.”® The recommendation is concerned with “requiremefus recognition,

measurement and disclosure of environmental expeedi environmental liabilities and
risks and related assets that arise from transectiad events that affect, or are likely to

affect, the financial position and results of teparting entity.’

This Recommendation also defines the concepts ofifenmental expendituré®,
“environmental liability”, “contingent environmertkabilities”. Moreover, it defines the
procedures to recognize and measure these elentemtextent to which environmental
issues should be disclosed in the annual reportratige notes (to the extent that they are
material to the financial performance or the finahposition of the reporting entity), as

well as the nature and scope of the disclosures.

8Commission Recommendation 2001/453/EC of 30 May 2001.
9 .
Ibidem
0see a definition of “environmental expenditure”dselin section 1.1.2.
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In Portugal, the regulatory framework applicabletvironmental matters is based on the
Accounting and Financial Report Standard (NCRFhm Portuguese acronym) nr. 26 —
“Environmental Issues”. Since the passing of thelpiese Accounting Normalization
System (SNC in the Portuguese acronym) in 2009Ptreuguese accounting framework
includes a specific standard on environmental matighich establishes commendatory
information to be disclosed in the Annual Repod anthe Notes, related to:

- Recognition and measurement of environmental costs;
- Environmental liabilities, assets and risks;

- Disclosure of environment-related issues in theushiReport and in the Notes.

The nature of the required disclosure in the franr&vef this standard, although generic
enough in scope, is nevertheless demanding, ifcluthpliance is aimed at. The annual

report should address:

a) Implemented environmental protection programs anwirenmental policy;

b) Environmental measures implemented to comply withistemg or future
regulation;

c) Quantified improvement in performance in specifiesvieonmental areas, for
instance carbon emissions;

d) Environmental performance quantified information, areas such as resource
intake, energy and waste treatment;

e) Reference to existing standalone environmental rtepand a summary of its

content.
The notes should mention:

a) Used measurement criteria and value adjustmenhadstin environmental
matters;

b) Environmental-related public subventions assigoetti¢ organization;

c) Environment-related provisions;

d) Material environmental liabilities;

e) Discrimination of each category of material envirental liabilities, according to
nature, settlement date and conditions, nature neirenmental damages or
regulations that demand correction;

f) If present value has been used, the discount ssd in the current estimate and

the liability’s undiscounted value;
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g) Environmental contingent liabilities and its spatifes;

h) Accounting policy for long term environmental codts site restoration and
dismantling;

i) Amount of non-capitalized environmental costs;

J) Costs with fines and penalties associated with oomtiance;

k) Amount and calculation methods used for other emwirental costs.

To be able to accurately determine environmentated facts, organizations must use an
accounting system that allows clear cost identiice and allocation. Financial

accounting is concerned with two sorts of environtakexpenditure:

- Environmental costs that are recognized as expartbe period,;

- Environmental costs that may be capitalized (ifytleeet the criteria to be
recognized as an asset). Capitalization of enviemtal costs is only allowed if
future economic cost savings, increased efficieacymproved safety may be

expected to result from present expenses (UN, 2001)

One of the main implications of disclosure requieaits is the need to report on financial
implications of environmental protection measur&eporting on the above listed
individual categories of information may be sufici to satisfy external stakeholdéts.
However, a different approach should be taken hyamizations when looking for

relevant information in the internal decision-makiprocess and strategic considerations

1n order to better understand the nature of curesnironmental financial disclosure by companieBPE 2011
annual report was analyzed. EDP is a utility comypdisted and the largest generator, distributod anpplier of
electricity in Portugal. The company can, therefdre held as a reference in terms of financial napm in our
country. In EDP’s 2011 annual report extensive rimfation on sustainability matters is reported. Tihfsrmation is
presented mainly in two distinct ways: a) descviptieferences related with the company’s commitrb@miromoting
sustainability; b) environment performance indicatio physical units. Regarding financial informatithere has been
a concern with providing some information on enmirental issues, according to the demands of IASDHsa are
reported on the following items:

- amount dispended on environmental investmento#inel environmental expenditure, by category;

- amount of provisions for future environmentaltsgslismantling, decontamination and restoraticsts)o

- amount of fines and other penalties incurredrdythe year;

- amount and source of environmental revenues.

No relationship is established between environm@xj@enditure and its impact on business performanc

The report is available at the following link:
http://www.edp.pt/en/Investidores/publicacoes/@liaecontas/Pages/RelatorioeContas.aspx
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(Jonall, 2008). In particular, a relationship slibbe established between environmental

investments and their impact on company’s perfogaan

The following subsection deals with EMA, which givearticular attention to the
relationship between EA and internal managementAENI crucial to complement
financial accounting practice and provide managéts value relevant information for

their decision making process.

1.1.2. Environmental Management Accounting

Studies on this field clearly suggest that the scop application of environmental
management accounting is very wide and rich. Chstation, product pricing, capital
budgeting, product design and overall economicgoerance improvement are some of

the possible applications.

EMA, as a system that primarily generates finanai@rmation for internal management
purposes, is a key instrument in the analysis amdirate evaluation of organizations’
environmental investments and environmental perdmce (United Nations, 2001), to the

extent that it will allow:

- To identify and quantify (potentially) all materiahvironmental costs, even the
ones traditionally considered as overheads, sucthascosts of handling and
disposing of waste;

- To allocate these cost to specific functions arujgets;

- To identify opportunities to cost reduction andrimimize environmental impact;

- To produce environment-related financial indicatimr@ccess organizational eco-
efficiency, important both to internal performaraaluation and to allow external
comparability (benchmarking);

- To support budgeting for environmental costs anebts;

- To support investment decisions.

To the International Federation of Accountants, @FA2010), EMA implementation
implies the identification and analysis of two smesg of information for internal decision

making:
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- Physical information on the use, flows, and dessinbf energy, water, and
materials including wastes;

- Monetary information on environment-related costsnings, and savings.

Despite the apparent simplicity and objectivendsthe “environmental costs” concept,
determining which activities may be classified agi@nmental activities and, therefore,
should be separately recognized as environmentaktsasor expenses, is nhot
straightforward. Determining which environmentalstso are relevant enough to be
recognized and measured (Burritt, 2004) is alsoamobbjective matter. In addition, the
United Nations (2001) highlights that there is mandard definition for “environmental

costs” for two main reasons: the potential inclosid externalitie¥ and the subjectivity

of this definition in organizations with particulelnaracteristics.

Nevertheless, the definition of environmental expme proposed in the Commission
Recommendation 2001/453/EC, seems to be helpthisrcontext:

“Environmental expenditure includes the costs epsttaken by an undertaking
or on its behalf by others to prevent, reduce pairedamage to the environment
which results from its operating activities. Thessts include, amongst others,
the disposal and avoidance of waste, the protecti®oil and of surface water
and groundwater, the protection of clean air andatke, noise reduction, and the
protection of biodiversity and landscape.” (Comnaiss Recommendation

2001/453/EC)

The US Environmental Protection Agency (1995) im“Mtroduction to Environmental
Accounting as a Business Management Tool: Key Quscand Terms” provides a
comprehensive list of environmental costs incutrgdirms. Societal costs, according to

this conceptualization, correspond to the abovetimeed concept of externalities, that is,

2S0me literature argues that costs resulting frasouece depletion, although not directly caused bpexific
production activity, should be internalized, thatreflected in accounting, to the extent thahipacts heavily on
natural environment and on overall wellbeing, eithea positive or in a negative way (Braz et €002, Cruz et al.,
2009; US EPA, 1995). United Nations (2010) consttlerconcept of environmental costs regards onfgarate
produced cost. “External costs which result fronposate activities but are not internalized viaulations and prices
are not considered. It is the role of governmem@&pply political instruments such as eco-taxeseanidsion control
regulations in order to enforce the “polluter-pagsihciple and thus to integrate external costs gurporate
calculations.” Burritt (2004) also addresses thistaversy. The complex and controversial naturéhefprocess of
accounting for externalities is, however, recogdiireall studies, with particular relevance for ficilsector
environmental accounting and reporting practicedatt, almost all fields of action of public sex@$ are closely linked
to natural resource management, pollution prevardial well fare promotion (to refer only a few exdes: waste
management, water supply, land, urban, trafficraodility planning, management of protected aread)all their
activities impact heavily on citizens’ well beingcaon the environment, either in a positive or imegative manner. A
true concern with environmental performance andasuability by public sector organizations shoudtgally, comprise
comprehensive accounting for externalities.
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“the costs of business' impacts on the environmedtsociety for which business is not
legally accountable”. Figure 1 represents graplyithe difference between private and
societal costs. US EPA’s concept of private costdudes a specific category of costs:

environmental costs which are not traditionallygidered in decision-making.

Fig.1.1.1.1.: Categories of Environmental Costs
Source: US EPA (1995: 15)

SOCIETAL COSTS

PRIVATE COSTS
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SOCIETAL Costs Often SOCIETAL
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Upfront, Operational, Back-end, Overfhead
Future, Contingent, and Image/Relztionship Cosisi

In a document entitled “Environmental Managementcdmting Procedures and
Principles”, United Nations (2001) states that efi#int companies might define
“environmental costs” differently and that a vayieff methods for cost assessment are
available. The main concern underlying environmleatst is the allocation to specific
organization activities and products. This taskingortant to identify the correct
environmental costs associated with each cost bajetfacilitates the potential reduction
of such costs. The methodology advanced by UnitedioNs provides an EMA
environmental cost scheme, according to the enwiesial cost classes used in

Environmental National Accounting:
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Fig. 1.1.1.2: Overview on environmental cost scheme
Source: United Nations (2001: 16)
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This methodology proposes that environmental exipp@es are classified and calculated
according to each cost category, as well as acopitdi the environmental mediums (soill,

water, air, etc.) they impact on.

After cost identification, according to each enwimental cost centre, allocation to
production cost centers should follow. Finally tt@sts are attributed to the respective
cost carriers (products or activities). As for thkoice of the allocation key, one
possibility is to allocate the environment-driveasts based on the volume of waste
caused by each cost driver (e.g., volume treatechdayr, waste/kg of output, and
emissions/working hour of equipment). Another podisy is to allocate costs according
to the potential environmental impact added oftteated emissions. The environmental
impact is calculated by multiplying the volume cdste by the toxicity of the emissions.

The choice of allocation key must be adapted tespeific situation.

The methodology proposed by the United Nationsyestes several accounting tools that
enable better environmental costs management,agich
- Activity-based costing: this cost system is desigte improve the allocation of
resources to cost objects by allocating, in a Btage, costs to the activities of an
organization and, in a second stage, activity cdstscost objects. This

methodology is important to reduce the amount st<didden in overhead cost
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categories. The direct benefits of this methodudel a more accurate product
pricing, as well as a more clear identificatiorvafue creation;

- Cost flow accounting: this new method focuses otenad flows for assessment
of total costs of production. It enables more tpamency in the course taken by
materials and energy in the production process thereasing overall efficiency
and cost reduction.

Other relevant cost methodologies in the area oaEAFull Cost Accounting (FCA) and
Life-Cycle Costing (LCCY.

Bartolomeo et al. (2000) used questionnaires atehviiews in eighty four European
firms to assess firms’ internal practices on EMAgeTsurvey showed that, in most cases,
costs remain hidden or incorrectly allocated tofthal product, which prevents business
from a strong investment in pollution preventionasgres (as more beneficial than end-
of-pipe solutions), because managers underestithase costs. This study also suggests
that, although many companies claim some EMA agtitinis often represents only a few
isolated experimental projects rather than a syatiem and comprehensive

implementation.

In theory, the use of appropriate EMA techniqueshim context of environment-related
projects and activities seem to be extremely reieaa a decision-making tool. The cost-
benefit approach regarding the implementation afhstechniques is a minor issue.
According to Jonéll (2008),

13 According to IFAC (2010), FCA focuses on internalizidl environmental and social impacts, by idemifyand
treating a wide range of costs:

- conventional costs;

- hidden costs (found in overheads and generalatsp

- liability costs (contingent liabilities not cuny recognized in conventional accounts, suchuagé cleanup costs);
- (less) tangible costs (costs and benefits thatlmeaassessable in financial terms and are likebrise from improved
sustainability management, such as loss/gain afgilp changing attitudes of stakeholders);

- sustainability-focused (moving beyond complianmegts (costs to ensure zero or near-zero negativieonmental
and social impacts or to create positive impacts).

The aim is to improve social and environmental greenfance, by highlighting where externalities carmdmiced or
eliminated, thus reducing future expenditure relatéh non-compliance regarding emissions or odmfironmental
damage. Epstein (1996) clarifies that “Full enviremtal cost accounting takes into consideratioriuthee costs
imposed on the environment by a product and aksctitem back to the product itself.” (p.19) Thedm@nce of this
methodology is that “More complete identificatiomdameasurement of broadly defined environmentahttgpand
better accumulation, tracing, and assignment oirenmental costs usually lead to better managemecisions.” (p.2)

LCC is an alternative cost methodology that focusescorporating the related cost caused over th@anuife cycle
of a product. This procedure aims at identifying émvironmental consequences of a product, proaesstivity
through its entire life cycle in order to achieverieonmental improvements (US EPA, 1995). The neaintribution of
this technique lies in the possibility to identifyack and accumulate total project or investmests; over longer-term
time horizons and it is especially relevant forit@gudgeting analysis.
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“Results suggest that the financial benefits ofrodticing Management
Environmental Accounting do not usually justify miajchanges and can
therefore be better achieved by integrating enwiremt into existing
programmes, as with introduction of Activity Basédsting into a business”
(Jonall, 2008: 38).
Notwithstanding, Jonall (2008) reviewed some rapgrtresults claiming that the UN
EMA methodology can contribute to potentially egkarcost savings and benefits. He
presents some case studies of cost and environnsantags that support the theory that
investing in more effective prevention (in the EM#Aethodology: Prevention and
Environmental Management) technologies is compedsay better efficiency. Investing
in prevention means reducing spending in the stecdaknd-of-pipe solutions, i.e.,
“material purchase value of non-product output” d&ncste and emission treatment”.
This last one is, according to the UN, the mosteaspre of environmental cost

categories.

The US EPA (2000) also presents some cases ofcesafal implementation of EMA

and its extremely relevant contribution to decismaking:

“- General Motors reduced its disposal costs bynfillbn by establishing a
reusable container program with its suppliers;

- Commonwealth Edison, a major electric utility quany, realized $25 million
in financial benefits through more effective reswmuutilization;

- Andersen Corporation implemented several progrdras reduced waste at
its source and had internal rates of return (IRRpeding 50%;

- Public Service Electric and Gas Company savecerti@n $2 million in 1997
by streamlining its inventory process.” US EPA (Q09).

This subsection discussed some important issueardiag accounting, reporting,
environmental cost identification and measureméifie next subsections address
“environmental investments” and “environmental perfance” issues in order to
facilitate a comprehensive discussion on the matatip between environmental
accounting and value creation. Porter and Van dedd. (1995) contribute to this
discussion by highlighting firms’ main categorigsimnovation in response to the need

for environmental improvement:

“Innovation in response to environmental regulatocam fall into two broad

categories: The first is new technologies and agpgres that minimize the

cost of dealing with pollution once it occurs.[...h& second and far more
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interesting and important type of innovation addessthe root causes of
pollution by improving resource productivity in thest place. Innovation
offsets can take many forms including more effitietiization of particular
inputs, better product yields and better produdi@drter and Van der Linde
(1995:125).
Moreover, Porter and Van der Linde (1995) alsosstd the critical importance of
correctly and systematically tracking environmergpending, as the foundation for a

correct assessment of the financial implicationsrofironmental performance.
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1.2. Environmental Investments

“Most companies have problems quantifying the cestings of environmental
management systems and other environmental aefvitj...]. Most of these
calculations are based on the question: What wbhhlve to pay today if | had not
invested or acted a couple of years ago? Futuesvmd calculations additionally
face information gaps and uncertainty to answergtnestion: What will 1 have to
pay in the future if | do not invest or act now? $¥lof these calculations cover only
a tiny part of corporate benefits of environmemta@nagement or investments. This
is because the calculations are typically done motthe accountant but by the
environmental manager, who is aware neither ofdted corporate costs of emission
treatment, pollution prevention and material eéfigy, nor of the methods and
principles behind capital budgeting. [...] only adtian of total costs will be
visible.” United Nations (2001:101)

The drivers underlying environment-related invesitaéhave been abundantly analyzed
in literature (CIFPA, 2004; Wood & Ross, 2006; CRAstralia, 2008; Bras et al., 2009;
Hopwood, 2009; Leiter et al. 2011; Clarkson et20]2; Pagell et al., 2012; Murovec et
al., 2012) and are essentially related to two gkteasons. First, almost all organizations
need to comply with legal requirements (with spemaidence on the most polluting
ones, such as construction, extraction and indwss&cyors) and thus need to implement
environment protection measures in order to avegdll penalties, as well as expensive
treatment and damage repair measures. Second, iheee wide range of other
environmental procedures that result from a volynégation and may be motivated either
by simple public legitimizing goals, without any nsideration of direct financial
implications on performance, or by a more stratggignning of an organization’s
competitiveness and economical and financial soehdity (concerns that may range
from simple cost savings, to risk reduction, or rew® more systematic economic
performance improvement, on the long run). Whatetrex drivers and scope of
environmental investments, a systematic approackagmtal budgeting and financial
viability analysis is key when environmental penfi@nce is considered strategic within

an organization.
One main issue in the understanding of investmgmiraasal is the clarification of

environmental investment concept. Environmentalegtments are expenditures that

gather the following criteria:
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- Expenditure that can be capitalized, accordingdooanting standards and to the
Commission Recommendation 2001/453/EC (see pregectson);

- Expenditure that is primarily destined to “prevergiduce or repair damage to the
environment which results from its operating atieéd. These costs include, amongst
others, the disposal and avoidance of waste, theegiron of soil and of surface
water and groundwater, the protection of clearaad climate, noise reduction, and
the protection of biodiversity and landscape. [..0s€ that may influence favorably
the environment but whose primary purpose is tpared to other needs, for instance
to increase profitability, health and safety atwwekplace, safe use of the company's
products or production efficiency, should be exeldd (Commission
Recommendation 2001/453/EC).

As a result, the identification of a given expeasean environmental investment is often
a complex matter. For instance, in the case oheletechnologies and energy efficiency
investments, it is undisputable that these solgtialhow for more efficient production
processes and reduce emissions at the sourceftéut the new technology also uses less
energy, is faster and has more production capakgysuch, it is not clear whether and to
what degree these technologies should be quoteshvastments for environmental
protection (UN, 2001). The United Nations (2001hsiders that “if there are significant
differences and the investment was mainly donefwmironment protection purposes, the
relevant share could be quoted as an environmémiastment and the annual costs
considered by depreciation. However, if the cleaeehnology represents the current
state of the art and was installed mainly as aleegeplacement of an old device, it

should not be regarded as environmental investiment.

According to the United Nations (2001), cleanehtexogies should be treated as normal
capital investment and not as environmental investnbecause these investments are
made mainly for economic reasons and it is diffictd determine exactly the
environmental element of the cleaner technologgc&®and Ribeiro (2004) sustained this
idea and additionally argue that investments i technologies not considered as an
environmental cost should be mentioned in the nadesthe financial and/or

environmental report.
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Decision-making process in the environment relatgdstments requires an accurate and
reliable viability analysis, regardless of the htwvey are accounted for in a financial
perspective. Beyond environmental cost assessnmahtirdegration, discussed in the
previous section, environmental investment applrammalves a wide range of other
inputs. Some of these inputs are common to conwegitinvestment appraisal, but there
are some specific implications that need to bellggted:

- Probabilities attached to the occurrence of theirenmental risk and associated
costs (US EPA, 1995). These require the consiaderatif future liabilities and
contingencies (related mainly to clean up obligaidines and penalties), the degree
of exposure to present and future environmentksgeing an important indicator to
both internal and external stakeholders;

- The need to cover a sufficiently long time horizoncapture the long-term benefits
of environmental investments, since “environmepeiformance has a longer-term
focus” (US EPA, 1994);

- The need to choose an appropriate discount ratmn&entional discount rate may
discriminate against projects with environmentaldigs (US EPA, 1994; Kwok and
Rabe, 2010);

- Savings resulting from preventing future shortrtesr end-of-pipe solutions (UN,
2001);

- The “intangible benefits” of improved corporate mea customer satisfaction and
creditworthiness with banks (US EPA, 1995; UN, Z0Ricco and Ribeiro, 2004);

- Legal compliance (UN, 2001);

- Employee motivation (UN, 2001);

- Immediate and long-term implications on communitgtainability (UN, 2001).

Consequently, evaluating capital alternatives awestment financial viability appears to
be a substantially more complex process when emviemt-related investments are at

stake. In fact,

“a previously profitable project can become unpadfie when externalities
are considered. However, it is contra-intuitive llasiness managers to
include external costs and benefits, which reflettie impact of the

investment on political, social, and ecological exdp of the future, in their
internal business decisions” (Kwok and Rabe, 2010).
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An important input regarding environmental investiseis the availability, in some
contexts, of policy instruments of incentives toviemsnment related projects and
equipments, which have acted as important drivargfeen investment. For instance, in
Portugal, the investment in environmental protechias been stimulated by the inclusion
of environmental criteria in the financing oppoities associated with the EU investment
grants for both private business and public sett¥ood and Ross (2006) defined
subsidies as “the ‘carrot’ among social controlg3t is, as an important influential factor
to promote environmental investment in private cames. In addition, the so called
“feed-in-tariff” on renewable energies, has alsod ha definite impact in the
implementation of solar photovoltaic (PV) systenms firms, public buildings and
homes™ Fiscal incentives such as higher depreciationsrdte solar energy PV
equipment, when compared with the rates applicablether assets with similar useful

life,*® have also provided additional incentive.

The intervention of governments in environmentalttera, namely through regulatory
activity, may, on the contrary, act or be perceial a disincentive for economic
investment. Feiock and Stream (2001) argue thaspitée their potential benefits,
environmental regulation may deter new investmentsome contexts by increasing
production costs (large capital investments, pigiutabatement and control, increased
operation costs). Their conclusions were specdictifie American context in the period
comprehended between 1983 and 1994, but theirrskseaises an important ‘universal’
issue: world governments are faced with the grovahgllenge of balancing the ‘green’
compliance requirements imposed on business witim@mtive framework that reduces
financial risk for economical agents, facilitatesvate environmental investment and, in

this way, fosters economic sustainable growth.

14 Beyond specific grants for environmental projeetsefgy efficiency measures, improvements in urtvehretural
environment, a.o.), both national regional scopgmams financed by EU structural funds have induagions related
with resource sustainability and energy efficieaoyong the quality criteria of most calls for progpisgAlentejo’s
Regional Operational Program 2007-2013 — INAlengdgme included such criteria in four of its theroagulations).
See INAlentejo’s intermediate evaluation report at:
http://www.inalentejo.gren.pt/index.php?option=camntent&view=article&catid=36%3Amenu-
geral&id=112%3Aavaliacao&ltemid=41
S However, the Portuguese incentives to the prodoatif renewable energies have decreased recentytal the
reduction in the price offered by KWh productioy, governmental decision. Currently, electricity gmation through
solar PV, in Portugal, is no longer interesting fbe small scale producer. Return on investment bexome
excessively distended in time, due to smaller reesrderiving from energy selling. In fact, the &feity selling price
per MWh (feed-in-tariff) was 615€ in 2011; in 20X&w installations will only be payed 196€/MWh. Wdugh the
investment costs for the equipment have also beelinéhg rapidly in the last few years, these nenditions question
the economic viability of electricity production Ristallations.
18 Regulamentar-Decree nr. 25/2009 of 14th Septemsmblishes a maximum annual depreciation rate étars
energy equipment of 25%. Previously to the passinthis Regulamentar-decree, depreciation rate wb$%4, more
adjusted to actual useful life of this kind of guuient.

Sénia Pinto 22




Environmental Accounting and Value Creation: A 8ysatic Review of the Literature

1.3. Environmental Performance

“In terms of environmental performance, when mamagee rewarded on the basis
of their financial results, they have every inceatito introduce and promote
efficiency-based environmental measures in thdities, such as recycling, energy
efficiency and waste management. However, theseeamer to manage, to
quantify, to standardize, and to be specific akihain ecological issues which
challenge basic values and assumptions [...], invahical natural capital and

uncertain information about environmental outconmegequire radical change for
their resolution.” Burrit and Welch (1997: 553)

This section reviews some of the main issues reggardhe measurement of
environmental actions in financial performance/ tne creation of competitive
advantages. This topic should not be disregardeghvadiscussing environmental issues

since it assumes a crucial importance for any lessimanager.

Since environment protection efforts are not tiaddlly regarded as strategic within
organizations, managers are usually not open tal#eeof improving accounting systems
as a way to ensure a more accurate and relialdssaaent of environmental related costs
and benefits. Managers’ reluctance to improve atiog systems in this domain may

obstruct the improvement of economic performanddenong run:

“A previously profitable project can become unptable when externalities are
considered. It is contra-intuitive to business nggmna to include external costs and
benefits, which reflects the impact of the invesimen political, social, and
ecological aspects of the future, in their interbasiness decisions. Managers are
compensated based on shareholder’'s wealth maxionzeBecause shareholders
may not live to receive the long term benefits aktainability, they may not
consider those benefits as a significant part eirtivealth”. (Kwok and Rabe,
2011: 3)

Several organizations (e.g., International Fedematdof Accountants; United States
Environmental Protection Agency; World Business @olufor Sustainable Development
(WBCSD); United Nations) have explored the link$ween environmental and financial
performance. These organizations have publishetiadetogical frameworks aiming at
improving environmental performance and thus imprguhe measurement of business

success. Table 1.3.1 summarizes some of the mainikations:
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Table 1.3.1.Methodological frameworks for measuring the financal implications of environmental performance

Organization

Contribution

World Business
Council on
Sustainable

Development -
WBCSD (1997)

Environmental actions, in a business context, hbgen predominantly faced as
liability reducing measures. However, ignoring “@ommental drivers is to miss gn
important element of competitive advantage.” Theidgubook “Environmenta
Performance and Shareholder Value” establishes goimeiples to take advantage pf
environmental drivers in order to achieve perforogaimprovement and competitive
advantages (measures ranging from consumptiomadization and waste reduction to
adequate communication with stakeholders, includirigimization of environmentall
risk exposure). The main idea underlying these meunendations is, again, that
incorporation environmental drivers into businetsategy lead to long-term improved
performance. A set of case studies shows whetteefficient management strategies
led to higher financial value.

us
Environmental
Protection
Agency - EPA
(2000)

US EPA provides a four-step framework to help comgsimprove their financial an
environmental performance, by specifically addmegsienvironmental costs ar
environmental impacts that result from materialsagement decisions:
- Step 1: identifying costs. This stage requireslal $mowledge of material flows
within the production cycle, in order to uncoveuszes of environmental costs;

- Step 2: identification of areas and processes pittential for cost saving and
environmental impact reducing;

- Step 3: quantitative and qualitative analysis afte@nd benefits of alternatives
identified in the previous stage. It involves the&e wf management accounting
techniques such as activity based costing, lifédecyosting, as well as investment
assessment methods and risk evaluations. The nfafiesge will be the
guantification of certain less tangible and certaists and benefits;

- Step 4: “decide, implement and manage”. The newtjpes resulting from the
analysis are integrated into the company’s mateesburce planning and other
information systems. The new processes should tresul efficiency
improvements. For the efficiency to be continuowsiyght for, is it important to
continuously monitor results and review the processrder to ‘update’ cost
rationalization and impact reducing opportunities.

o &

United Nations
Conference on
Trade and
Development
(2004)

The United Nations Intergovernmental Working GranfpExperts on International
Standards of Accounting and Reporting suggests éhaironmental and financial
performance indicators can be used together to uneaan enterprise's progress|in
attaining eco-efficiency or sustainability. In peular, the concept of eco-efficiengy
indicator is introduced as the ratio between arirenmental and a financial variable
measuring the environmental performance of an dzgéon with respect to it$
financial performance. The underlying belief istttiee quality of decision-making can
be improved by linking environmental and financi®ms. “For instance, energy
requirement per unit of value added provides a goditation of the impact of an
energy tax on an enterprise.” (p. 4). The manualinsed at enabling companies |to
report their eco-efficiency performance for theldwaling five generic environmental
issues:

(a) Water use;

(b) Energy use;

(c) Global warming contribution;
(d) Ozone depleting substances;

(e) Waste.
International The International Federation of Accountants, puigd for the first time in 2008 a
Federation of | “Sustainability Framework” to help integrate andcaent for sustainability i
Accountants - | organizations. According to this framework, there some independent measures that
IFAC (2010) may be followed in order to improve performanceittggrating sustainability issues
into management practices:
- Cutting costs by minimizing waste and minimizingesgy and wate
consumption;
- Calculating organizational carbon footprint in ard® manage GHQ
emissions and make reductions over time;
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- Improving Information to Support Decisions and Rwipg through
appropriate accounting, costing and valuating nesho

- Integrated Management Control Systems (integratiegvironmental
objectives  with organization’s global strategy hatt is with financial
processes, such as budgeting and forecasting dhdjuality management);

- Performance Measurement, through the definition assessment of Ke
Performance Indicators (using strategic performameasurement system
such as the balanced scorecard)

<

Underlying all these methodological frameworkshs toncept of “eco-efficiency”. This
concept was developed in the late 1980s and wstdfscribed in a scientific publication
back in 1989 (UNCTAD, 2004). The concept is defitgdWBCSD (1997) as the “link
between ecological and economical efficiency”, thst the relationship between

environmental performance and economic performaace-efficiency in an organization

“means creating value for society and businessdigygdmore with less, over
the full life-cycle by: reducing energy inputs; oethg toxic dispersion;
enhancing material recyclability; maximizing sustdle use of renewable
resources; extending product durability; enhandheg functionality of goods
and services” (WBCSD, 1997).

An eco-efficient company would, then, be one ttzat enprove financial performance, as
it creates value for its shareholders, satisfiegwrner demands, reduces environmental

impact and contributes to the conservation of Va@kiaesources.

Accounting plays a crucial role in providing thecassary information to assess the
financial value of good environmental performannd & support decision making. This
demands that accounting systems go beyond traditiorancial accounting outputs and
embrace cost management methodologies that idesiflyassess sustainability related
costs. To the UN/ISAR (UNCTAD, 1997), there is magte accepted way of defining or
measuring environmental performance. This orgaiozgiresents different approaches to

the concept:

“- reporting on compliance with statutory permitstaxic release inventory (TRI) -
type requirements;

- reporting reductions in absolute discharges;

- reporting success in achieving emissions rednctogets;

- relating emissions to significant environmentapacts ("environmental
footprint™);

- developing single (or multiple) index models teegan aggregate environmental
performance;
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- developing an array of relevant environmentafqrerance indicators (EPIs)
which have general industry significance and wladhcomputed on a consistent
basis over time.” (UNCTAD, 1997: 15)

The concept of Environmental Performance indicat(E®l) is apparently linear.
However, the cross-disciplinary nature of the cph@nd the lack of standardization in
their calculation and dissemination make it morsplex than it appears. The UN/ISAR
(UNCTAD, 1997) lists a non-exhaustive set of EPF'eco-financial indicators”, which
derive from those indicators used by the Intermeistandards Organization (1ISO - ISO
14031: Environmental Performance Evaluation), aigtilight the items that are relevant

for financial assessment.

Table 1.3.2Eco-financial indicators according to UNCTAD (1997: ¥)

Financially relevant (“eco-financial”) environmental performance indicators

1. Cost of environment related capital expenditure

2. Direct environment related operating or manageroests as % of sales, value
added, net earnings, divisional earnings or othéraf output costs, e.g. production
cost or site cost of sales

3. Total costs of regulatory compliance

4. Fines and penalties, damages and remediatias cos

5. Cost of waste and waste-disposal charges to ebstaterials

6. Avoided costs/benefits of pollution preventiorasures/reduced costs of purchased
materials resulting from recycling or reuse
7. Marginal cost of environmental protection measur

8. Insurance premiums as measures of the effeetbgenf risk management activities

9. Emission reduction/expenditure

10. Average environmental expenditure per....

11. Environmental investments/total investments

12. Cost of energy or fuel consumption or packagivgts

13. Donations and other voluntary environmentatcos

14. TRI emission per $m turnover

The “Environmental Management Accounting Procedumed Principles”, released by
the UN (2001), stresses the importance of EPl'aliowing an organization to manage
resources in a more effective and efficient way higthlight the EPI's role in allowing

benchmarking practices. One basic principle inrde§ and using EPIs to evaluate
performance seems to be the possibility of tramgagnvironmental protection related
data into cost-related figures, i.e., expressinglsERBIso in cost-related values

(environmental cost indicators). The establishmeit adequate EPIs will allow
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performance assessment in terms of “Eco-intensiigdugh indicators like material input
in kilogram (absolute indicator) in relation to put in product and/or service units in

kilogram (hectoliter, respectively) (e.g., watepum per hectoliter of beer production).

Measuring eco-efficiency demands that EPIs arenddfinot only in terms of physical
units such as kilograms, kWh or hectoliters bub afsmonetary variables, like turnover
and profit. An eco-efficiency indicator is, themeothat shows possible relative reduction
of material input in relation to increased turnowerprofit. UN (2001) and UNCTAD
(2004) suggest different performance indicators thkte material input to factors such
as production output, profit and turnover with thien of demonstrating the level of
resource and production process efficiency. Thedeators are expressed in monetary
terms. The creation of performance indicators #rat expressed in monetary units is,
according to the sources mentioned above, a diffiett necessary task if standardization

and benchmarking goals are to be pursued.
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1.4. Discussion of the problem and delimitation dboundaries

The previous sections reveal that environmentaleissare important in the accounting
field. One the one hand, there is a growing concetated to the recognition,
measurement and disclosure of such issues in ttendial statements. Additionally,
environmental cost identification is not a strafghward process but is crucial to
recognize accurately total costs of firms and mewvielevant information to the decision-
making process. On the other hand, one cannotegmait the objective of a company is
to maximize shareholder value. Therefore, it isantgnt to consider all the inputs in the
environmental investment appraisal and evaluatethveheenvironmental efficiency

improves financial performance and shareholderezalu

EA and value creation are two concepts that seebe tdeveloped separately so far. As
such, this gap suggests that a systematic revieeoliterature may help researchers to
identify research avenues that can be explorecheonvde a better understanding of this
phenomenon. The contribution of this dissertat®thus to identify studies that analyze
whether environmental and sustainability practiostribute to create shareholder value

in firms.

The systematic research to be conducted in Ch&pteill review papers that present
conceptual, methodological and empirical contritmsi allowing the understanding of
whether environmental issues are related to vakgation. The methodology will

contribute to delimitate and refine the discus®bthis dissertation and provide evidence
on some important questions that drive the seafaudies to include in this systematic

review:

- What are the main shortcomings of current EA pcast?

- What are the main challenges to EA and reporting?

- How do EA practices relate to overall performancal@ation and decision
making?

- How to foster/ensure a good environment relateahionl performance?

- To what extent do environmental investments coatebto business value

creation?
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These questions are partially addressed in previstiglies focusing on EA,
environmental investments and environmental perfoce. This dissertation aims at
discussing these issues in the form of a systematiew of the literature, narrowing the
scope to environmental related practices and invests with financial performance and
value creation. The link between environmental essand value creation thus differs
from other studies addressing broader corporatg@maental performance issu€sThis
process is expected to provide a comprehensivenadepth analysis of this field as well

as provide avenues for future research.

Figure 1.4.1. establishes the boundaries of theesyic review. Three main areas of
focus were selected according to the different dsirens of the problem: “environmental
accounting” is the technical framework underlyindl disclosure practices and
management decisions; “environmental investments!’ @sts are the measurable units
that translate into financial data all the envir@mtal related practices and decisions; and
finally, “environmental performance” refers to piiaes that estimate and assess the
impacts of all environmental investment and acdogntelated options into the firm’s
financial and economical results and value creatimalyzing comprehensively value
creation through environmental decisions involvessiawing all these areas as

interrelated aspects of the same problem.

The next chapter presents the methodology underlihie selection and analysis of the

relevant papers.

" Debnath at al. (2012) produced a very comprehemsiview of environmental management accounting (EMA
related papers. The study included a review ofipbbt case studies on EMA, as well as of a sigmtioumber of
studies presenting EMA methods and tools. Somkeo€ase studies were also found in the databasarcbs
conducted for this systematic review, but werepresented individually, due to size consideratidie study by
Debnath et al. (2012) was, however, not conduateltiua systematic review framework and, accordirggyne
relevant papers on the field were not included.
Two other works that present literature reviewstheepapers by lenciu et al. (2010) and Schaltegel.(2011).
However these are bibliometric literature reviewhijch focus on gathering quantitative date abouipbed articles
on the subject.
Also, Blanco et al. (2009) conducted a literaturéaw to analyse the relationship between the valgneénvironmental
management or performance of firms and their ecanogsults. The review was, however, restrictesttumlies
addressing on firms’ environmental behaviors thatvaluntary in nature. It also focused exclusivetypapers
presenting statistic empirical analysis of firmfpemance, leaving out works of a more conceptutineathat propose
methodological models for environmental accountingestment and performance assessment.
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Figurel.4.1.:mapping the field

Environmental
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and financial
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2. METHODOLOGY

This dissertation follows the systematic review rapgh, described in Tranfield et al.
(2003). The systematic review process, as opposdtiet traditional literature review
method, employs an explicit and transparent metiodientify, select and review the

relevant studies related to the research topic.

2.1. The rationale of Systematic Literature Review

A literature review is an indispensible componenalbscientific work. It contextualizes
the problem, identifies current knowledge of thedj and presents the main conclusions
and breakthroughs achieved by those addressingdekssues. It is the starting point of
any academic study and allows the researchersderstand and justify the relevance of

their study.

Hart (1998) emphasizes that there is no such taing perfect literature review. Despite
all the efforts to eliminate subjectivity, the rewier biases will always stand in the way to
objectivity as a consequence of prior assumptiond personal beliefs. However,
researchers should have a strong concern withdhgehensiveness of the studies and
theories covered by the research to ensure thalusions are not driven by a limited

perspective of the problem.

A good literature review must, in the first plate based on a profound knowledge of
relevant studies related to the problem that iadpstudied. Second, the reviewer must be
able to create a critical synthesis of these studrd demonstrate ability to understand
the findings, their main implications and all diéat perspectives of the problem. This

ensures that researchers’ view or biases will bemiked in the scientific process.

The methodology used to conduct the review is lpal@pendent on the reviewer’'s own
judgment, which may pose the question of whethdly tascertainable methodological
rigor really exists in traditional literature rews. Tranfield et al. (2003) proposed the use
of the systematic review of literature which wasgorally developed in the medical

sciences, to the field of management.
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“Systematic reviews differ from traditional narsadi reviews by adopting a
replicable, scientific and transparent process,other words a detailed
technology that aims to minimize bias through exsfiag literature searches of
published and unpublished studies and by providingaudit trail of the
reviewer’s decisions, procedures and conclusionsdr{field et al., 2003: 209).

Using this method implies a greater objectivityeTiesearch is systematic because there
is a research protocol that leads to results easjhlicable and ascertained by others:
“Systematic reviews expose studies to rigorous oukilogical scrutiny” (Tranfield et al.,
2003: 217). However, as Tranfield et al. (2003uessthe aim is to guarantee that the
research is less open to researcher bias, bubrampromise the researcher’s ability to

be creative in the literature review process.

2.2. Systematic Review Aims

This dissertation is based on an accurate and stensicompilation of papers related to
environmental accounting, environmental investmeartd environmental performance

and seeks to:

- Identify key ideas and elaborate a critical synthe$ the main issues related to the
boundaries of the study;

- Understand and clarify the main shortcomings aradlehges in the field;

- Identify studies that link environmental issueshwitilue creation;

- ldentify research gaps and research questions.

2.3. Systematic Review process

2.3.1. Consultation group

This systematic review benefited from the contiiddutof my supervisors (see table 2.1),
who supported me throughout the whole process aodided the necessary guidance,
both in the methodological aspect and in addregsi@gopic of research.
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Table 2.3.1.1.Consultation Group

Person Title/ Organization Role in the Review
Dr. Ruben Peixinho Assistant Professor of Accountind Finance Supervisor

/ Faculdade de Economia da Universidade do

Algarve
Dra. Clara Pires Assistant Professor of Finaneostitlto Supervisor

Politécnico de Beja

My supervisors, Dr. Ruben Peixinho and Dra. Claned? were always available to
provide the necessary guidance and motivation aré wherefore, crucial in making this
work possible. They committed very seriously talfing a feasible and relevant approach
to the topic | wanted to research and, very kindilgought their vast experience as
researchers and academics into this supervisig e contribution of Dr. Ruben
Peixinho, in particular, was key since he introdliog to the systematic review process
and helped me find the adequate research frameavatiguidelines to the selected topic.

2.3.2. Search strategy

A critical stage in the systematic review processhe definition of the search strategy.
This study adopts a two-stage process: first, #aling of titles and abstracts in the
papers identified in a first stage; second, thelirepof the papers considered most
relevant. The search was restricted to journatladj with the aim of limiting the study’s
working material to information that is reliablecaacademically relevant.

2.3.2.1. Keywords and search strings

The systematic search is based on the definitidtepgivords combined in search strings.
These keywords were identified in the scoping stodhde in the previous chapter and
were selected based on their relevance to the opadstion of this study. Table 2.2.
presents those keywords, which have been arrangedrding to the three main

framework areas that guided the general researchapter 1.

Sénia Pinto 33



Environmental Accounting and Value Creation: A 8ysatic Review of the Literature

Table 2.3.2.1.1 Keyword search

Areas Keywords
Environmental Accounting Environmental
green
accounting
cost
Environmental Investments capital budgeting
investments
value creation
Environmental Performance eco-efficiency
financial performance
performance indicators/ measurement
profitability

The keywords led to the definition of search stsitigat were used in the database search.

Search string 1

(environmental OR green) AND accounting

Search string 2

(environmental OR green) AND (investments OR ejitidgeting)

Search string 3

(environmental OR green) AND (financial performa® profitability OR
sustainability)

Search string 4

(environmental OR green) AND (shareholder valuevake creation)

Search string 5

Corporate social responsibility AND (financial pgrhance OR profitability)

Search string 6

Eco-efficiency

Sénia Pinto 34



Environmental Accounting and Value Creation: A 8ysatic Review of the Literature

As Bartolomeo et al. (2000) state, the term “enwinental accounting” is often used
loosely and ambiguously. The first string, althougb wide in scope, was employed as
an exploratory search exercise, with the aim of leaving behind any papers which
might be important to the subject of this studyweduwer, the selection criteria eliminate

all papers that are not related to the problemesddd by this dissertation.

The second string was used to identify papersatidtess specifically investment related
issues with the environmental perspective. Thalthkiring identified all papers centered
in performance assessment and profitability coreeagarding environmental activities
and investments. These perspectives were complethenith a search for papers

focusing on the shareholder and value creatiorppetive (search string four).

The concept of “corporate social responsibility”sagsed in the fifth search string, since
many papers in the environmental field focus sppeadll the social perspective. The aim
was not to exclude relevant studies that could &,y not include “environmental” or

“green” in the keywords.

Finally the sixth search string consists of anasad concept which is critical to this
dissertation and should, therefore, be analyzed lwlistic way, comprehending all the

different approaches and perspectives found iraliee.

2.3.2.2. Database search

To narrow the research field to the areas of adoogirand finance, all strings were
searched for in EBSCO Database. This databasescavarge number of a collection of
academic journals, thus guaranteeing wide scoparels. All papers considered for this
study appeared under the items “Academic Source plaiai and “Business Source
Complete”, thus guaranteeing that all documentsepriea reliable academic origin.

2.3.2.3. Other information sources

This systematic review is based on academic josrr@ther information sources were
also used exceptionally (namely working papers aodference papers found in

difference websites), when justified by the docutiserelevance, although these cannot
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be systematically searched. These sources, edpanidghe case of unpublished studies,
were limited to a minimum, since their academievahce and quality cannot be stated.
Some papers that result from cross-reference ofaeted studies were also used,

whenever their importance and centrality to thedaplvised it.

2.3.3. Selection criteria

After identifying and extracting a list of papemsied on the search strings, it is necessary
to apply exclusion criteria in order to eliminatgptications, as well as to ensure that only

the papers that are important to the researchbeitonsidered.

2.3.3.1. Elimination of duplications

The first step is to eliminate all the referendest tmay be duplicated by using different
search strings, according to the titles. This pdoce ensures that a unique list of studies

will be used without duplications.

2.3.3.2. Exclusion criteria based on the readintifles and abstracts

After eliminating duplications, it is necessary dpply exclusion criteria to eliminate

papers unrelated or not relevant to the topic. Bkisction is based on the paper’s titles
and abstracts. An analysis of these items alloviisst screening that excluded many
articles not relevant to the scope of the resedrahle 2.3. presents the main criteria used

and reasons to exclude papers, at this stage.
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Table 2.3.3.2.1 Criteria and rationale for exclusion

Criteria Rationale

1. Articles published in other Environmental issues are referred to on a dailyisbas the
sources than scholarly journaldifferent media. A very careful screening of theurses of
information was required, to ensure both the acaeetevance
of the sources and the possibility to apply systeameeview
method. Book chapters and practical guides. Itemasailable for
download, such as books or articles to be orderetine were

also excluded.

2. Studies that mention theThe reading of some titles is sufficient to conelutat some of
defined keywords as residuathe papers are not related to the context releteatitis research.
issues or in other contexts thaThese studies were excluded directly.
accounting and finance.

3.1.Environmental topics Several topics such as “"environmental sustainghilit

not related with “environmental disclosure”, "environmental managethe and
accounting, “operational eco-efficiency” although indirectlylegant to my
investments and subject were not central to the research theme smulid
performance therefore be excluded.

3.2. Topics related with  Approaches not focused on organization level armabsd

accounting, solutions (for example, macroeconomic planning,haatatical
investments and/ or programming, specific sector and Environmental Mgemaent
performance but Systems performance analysis) and/ or focused ecifgp
approached from national contexts were excluded.

unrelated

perspectives or
inserted in very
specific contexts.
3.3. Topics related with  Studies conducted before 1990 or based on datadrpemiod

accounting, previous to 1990 were excluded. Given the remagkatblution
investments and/ or  occurred in environmental corporate practices,istudddressing
performance but the ‘state of the art’ of a few decades ago arecansidered
produced before relevant, except for conceptual and methodolodreahework
1990. setting purposes. That is why they were consideretiapter 1 —

Key literature.

3.4. Papers that do not addPapers focusing on the theoretical framework ofifemmental

an innovative Accounting / Investments/ Performance that do dotarelevant
contribution in terms  contribution to the “state of the art”, as compat@grevious

of theoretic studies and that simultaneously do not containnapirécal
framework and component related to practical assessment of enmieatal

simultaneously are  investments and profitability, were eliminated.
not sustained by an
empirical research
3.5. Other reasons Thousands of studies relatedvioconmental accounting and
performance were found in the database researchy Btaver a
broad scope analysis of the theme, not focusintusixely on
financial implications and were, therefore, excldide

Insufficient relation to be considered in the refirscope defined for the systematic review

3.
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2.3.3.3. Exclusion criteria based on the readinfyibtext papers

The remaining papers were then submitted to oth@usgion criteria based on the reading
of full texts. The procedure consists of applyihgdretical, empirical and methodological

criteria to the text analysis. These criteria arsatibed below:
Theoretical and methodological papers must contain:

1. Clear description of the research problem;

2. Literature review on subject at study and relatdrthe theoretical model with
existing theory and previous works;

3. Clear description of the theoretical model;
Discussion of the theoretical model’s main contidms, innovation regarding
previous models and practical implications for bhaesses and/or other

organizations.
Empirical papers must contain:

Literature review justifying the research questjons
Description of study hypotheses or research questio
Description of the research methodology;
Description of the sample and variables;

Discussion of results;

o 0k w0 N PE

Results interpretation and main conclusions in domtext of the research

question.

2.3.3.4. Exclusion criteria based on quality assess

The studies that gather all requirements are thbjest to a quality assessment according

to four different quality criteria:

- Contribution to knowledge
- Discussion of underlying theory
- Appropriateness of the methodology used

- Accuracy of data analysis and its adjustment tqtioblem at study
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A numeric approach has been used, according ton#dteodology presented by Marcos
(2002). Papers are rated for each of the fourr@ites zero (absence), one (low), two
(medium) and three (high). Only papers that scace(tmedium) or above for at least two

of the criteria are included in the sample.

Table 2.3.3.4.2.Numerical approach to quality assessment

Level
Elements to 0 — Absence 2- Medium Not
consider applicable
Contribution  The article The paper adds Contributionto  Significant This element
does not little to the knowledge is addition to is not
provide enough body of trivial in current applicable to
informationto  knowledge in  importance and  knowledge; Fills this paper
assess this this area significance an important
criteria theory gap
Theory The article Literature Theoretical base Excellent review This element
does not review is is of is not
provide enough inadequate; acceptable prior literature;  applicable to
information to  Failure to Strong this
assess this motivate study theoretical paper
criteria with practical basis; Study has
implications; important
No implications for
underlying practitioners
economic story
Methodology The article The idea of Justified research Research design This element
does not study is poorly design; adequately is not
provide enough executed; Acceptable examine applicable to
information to  Inappropriate  proxies for the theoretical  this paper
assess this quantitative economic argument;
criteria methods; variables; The Proxies
Failure to idea of study is  are adequately
justify proxies  not fully defined
for economic  executed
variables
Data The article Data sample  Appropriate data Adequate data  This element
Analysis does not insufficiency.  sample. sample; is not
provide enough Weak Statistical Statistical applicable to
informationto  connection results relates to results support  this
assess this between economic story; theoretical paper
criteria statistical Adequate arguments; Well
results and statistics explained
economic but inadequate  statistics;
story; explanation Include
Inconclusive limitation
statistics analysis
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2.3.4. Data extraction process

Papers that passed all the selection criteria testrabove are included in the final

sample and used as reference for the systemaimwrelFor each of these studies a data
extraction form was filled in with the main itemeaessary for a brief description of the

paper. An example of a data extraction form is gmé=d in table 2.5.

Table 2.3.4.1:. Example of a data extraction form

General Description

Author Bruce Clemens and Lynn Bakstran

Title A framework of theoretical lenses and stratqmurposes to describe relationships
among firm environmental strategy, financial pemiance, and environmental
performance

Journal Title Management Research Review

Author School of Business, Western New England Collegein§field, Massachusetts,

Affiliation USA

Publication Date 2010
Volume 33

Page numbers 393-405

Research Conceptual paper
category
Study location Non applicable

Data description Non applicable

Quality Assessment

Contribution 3
Theory 3
Methodology 3
Data Analysis Non applicable

Included (Y/N) Yes
Exclusion Reason

Abstract This is a theoretical paper which first investigatthree constructs: firm
environmental strategy, environmental performaaoe, economic performance.
Scholars have argued for different relationshipsmgnthe three constructs. The
paper then discusses two theoretical lenses (gitatdoice and the resource-
based view) and two strategic purposes (stakehaldérshareholder) used in the
literature. The paper argues that the type of #témal lens and strategic purpose
will impact the way the three constructs (firm epwimental strategy, financial
performance, and environmental performance) aanged. As different scholars
have argued for different relationships among thed constructs, this paper
provides a framework that could help justify theerséngly paradoxical
relationships. The paper concludes with ideasiufarré research on these issues.
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Keywords Corporate strategy, Resource management, Enviraamemanagement,
Financial performance, Stakeholder analysis.

Motivation The purpose of this paper is to investigate whetiertype of theoretical lens and
strategic purpose impacts the relationships amang énvironmental strategy,
financial performance, and environmental perforneanc

Findings The paper provides a two-by-two matrix distinguighbetween theoretical lens
and strategic purpose. The paper argues that #wfispchoice of theoretical lens
and strategic purpose helps define the way firmrenmental strategy, financial
performance, and environmental performance aregec

2.3.5. Literature synthesis process

After selecting the final sample of papers, theseudhents have to be synthesized into a
connected whole. The aim was to identify connestiand patterns within the literature,

which might help to clarify the gaps in the litens and to refine the research questions.

The papers were organized according to their daution to the main research topics:
“environmental accounting”, “environmental investit&8 and “environmental
performance”. Relationships and connections wegatifled among papers, so that issues
such as development over time of conceptual antiadetogical frameworks or country

specific trends, a. 0., could be identified anéipteted critically.

Two main groups of papers were created as a lasiki$ literature research:
- Papers focusing on one or more of the three maiareh topics;
- Papers presenting an empirical analysis of theioekhip between environmental

and economic/ financial performance within orgaties (support papers);

Results of studies included in the second grougwammarized accordingly to date and
type of results and were used as support datdéosystematic review. Papers included in
the first group were analyzed thoroughly. Their mandings and theoretic constructs

were described and interpreted on the light oftllewing guideline questions:

1. What do we already know in the areas relatedyt@esearch topics?
2. What are the characteristics of the key con@epts
3. What are the relationships between these kegepis?
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4. What are the existing theories?

5. Where are there inconsistencies in existing kedge?

6. What alternatives can be tested?

7. How can my research contribute to a better wtdeding of the problem identified in
the scoping study?

8. What are the strengths and weaknesses of thlatdeanethods?

The next chapter presents and discusses the nmmds in the form of a thematic

analysis.
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3. FINDINGS

This chapter presents the findings of the systenratriew process and is divided into

two main sections: one dedicated to a descriptnadyais of the selected papers and the
other to the discussion of the findings. This asiglys based on the ideas and concepts
found in the studies selected according to thearebeprocess described in the previous

chapter.

3.1. Descriptive analysis of the selected papers

This section presents a descriptive analysis ofpdugers included in the final sample,

which were used in the systematic review.

3.1.1. Process description

The first stage of the selection process is theckefar papers in the database according
to the search strings. Table 3.1.1.1. presentsntimber of papers identified in the

EBSCO database for each of the six search strings.

Table 3.1.1.1.Number of documents by search string

Search string  Number of papers —
EBSCO database
540
476
693
53
771
121
Total 2654

OO WIN|F

Table 3.1.1.2. describes the selection processéns and provides the link between the
initial 2.654 papers identified by the six seartings and the 30 papers included in the
final stage of the systematic review. The firspstéthe selection process eliminate 1.281
documents that have no academic origin, i.e., gdifyp magazine and newspaper articles.
In a second step, 278 items were eliminated dudugications. From the remaining

1.095 papers, 347 were eliminated due to critetioine., papers with an academic origin
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but not published in an academic journal (book térap practical guides and unavailable
documents) whereas 219 were eliminated since kelavare used residually or in other

contexts than accounting (criterion 2).

This initial stage identified 529 papers relatedhe boundaries of this study. Criterion 3
eliminates additional 478 papers that have an ficgeriit relation to be considered in the
refined scope of this systematic review. Among tkeenaining 59 papers, 33 were
eliminated after the reading of the full text antkcexcluded based on quality criteria.
The final number of selected papers is, thus, 2Ziwéver a few additions were made to
this sample according to 1) cross references ieguftom previous readings and 2)
suggestions by the panel. As a result, the papdrs tonsidered in the systematic review

amounted to 30.

Table 3.1.1.2.Selection of papers process

Documents from all sources 2654
Other sources than academic papers -1281
Academic papers 1373
Duplications -278
Academic papers after duplication removal 1095
Papers excluded based on criterion 1. -347
Papers excluded based on criterion 2 -219
Papers related with my research 529
Papers excluded based on criterion 3.1. -166
363

Papers excluded based on criterion 3.2. -131
232

Papers excluded based on criterion 3.3. -2
230

Papers excluded based on criterion 3.4. -13
217

Papers excluded based on criterion 3.5. -158
Papers included in my refined scope 59
Papers excluded based on reading the full text -33
26

Papers excluded based on quality criteria -1
Papers selected based on the methodology 25
Papers included based on cross-references 3
Papers included based on panel suggestions 2
Final sample of papers 30
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3.1.2. Descriptive Statistics

This section presents a brief descriptive analggigshe 30 papers selected for the

literature review. Table 3.1.2.1. lists these stadiy author and date of publication.

Table3.1.2.1.:List of papers included in the systematic literatue review

Author Date
1. Bargliani and Martini 2012
2. Burnett and Hansen 2008
3. Clemens and Backstran 2010
4. Enticott and Walker 2005
5. Epstein and Roy 1997
6. Epstein and Young 1998
7. Figge 2005
8. Figge and Hahn 2004
9. Figge and Hahn 2012
10. Gibson and Martin 2004
11. Gonzalez et al 2003
12. Jasch 2003
13. Jasch 2006
14. Jeffers 2008
15. Kraemer 2001

Author Date

16. Masurel 2007
17. Moutinho and Mouta 2011
18. Nelling and Webb 2009
19. Pagell 2013
20. Raar 2008
21. Rogers and Kristof 2003
22. Roy 2008
23. Rudenhauer et al. 2005
24. Schaltegger 2008
25. Schaltegger and Figge 2000
26. Sharfman and Fernando 2008
27. Stanojievic et al. 2010
28. Tam 2002
29. Vellani and Ribeiro 2009
30. York 2009

Figure 3.1.2.2. presents the number of studiesday gf publication. The fact that most

papers were published after 2002 highlights thevgrg concern of environmental issues

in the accounting field.
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Figure3.1.2.1.:Papers by publication year

Number of Papers

o - N w E) (6] ()] ~N
1

RS
P

Publication year

Table 3.1.2.3. shows the distribution of papersjdaurnal, title and projected quality
grading according to the Scimago Journal Rankirgs Thdicator expresses the average
number of weighted citations received in the selégtear by the documents published in
the selected journal in the three previous yeagsweighted citations received in year X
to documents published in the journal in years %12 and X-3'® Since the selected
papers were published over a period of almost teeades (1997-2013), the ranking here
reproduced comprises more than one year (2008-28%8)ming a natural fluctuation in
the academic relevance of the journals in whigh ghpers were published. | assumed
however that to display indicators for all the pcdlion years would become too
fastidious for the purpose and, accordingly, | celé a sample of the six most recent
years. The line was drawn in 2008, the year withhighest number of published papers

used in this research.

¥ The portal is available at http://www.scimagojr.com
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Table 3.1.2.2. Journal Ranking

Journal Ranking

Journal Title Nr. of Scimago Journal and Country Rank
papers 2008-2013
2008 2009 2010 2011 2012 2013 Average value

Accounting, Organizations and Society 1 2,683 1,616 1,948 2,396 2,727 2,092 2,244
Review of Quantitative Finance and Accounting 1 0,401 0,380 0,405 0,643 0,640 0,424 0,482
International Journal of Production Economics 1 2,030 2,154 2,058 2,433 2,072 2,393 2,190
International Journal of Operations and Production Management 1 0,158 0,147 1,252 1,112 1,901 1,344 0,986
International Journal of Production Research 1 0,983 0,825 0,962 1,217 1,333 1,333 1,109
Journal of Business Ethics 1 0,667 0,621 0,622 0,802 0,990 0,962 0,777
Ecological Economics 1 1,471 1,647 1,717 1,988 2,286 1,910 1,837
Strategic Management Journal 1 7,400 5,372 6,349 6,148 6,198 7,909 6,563
Business Strategy and the Environment 2 0,688 0,811 0,892 1,119 1,223 1,229 0,994
Contabilidade Vista &Revista 1 _ _ . _ _ _ _
Corporate Social Responsibility and Environmental Management 1 0,451 0,610 0,638 0,734 1,123 1,018 0,762
Ecological Indicators 1 0,923 1,051 1,281 1,222 1,240 1,351 1,178
Eco-Management and Auditing 1 _ _ _ _ _ _ _
Environmental Quality Management 3 0,191 0,266 0,231 0,196 0,230 0,220 0,222
Greener Management International 1 . _ _ _ _ _ _
Journal of Environmental Engeneering and Science 1 0,495 0,446 0,474 0,590 0,647 0,465 0,520
Journal of Cleaner Production 2 0,799 0,949 1,435 1,491 1,722 1,699 1,349
Journal of Industrial Ecology 1 1,202 1,169 0,895 1,034 1,028 1,169 1,083
Management Research Review 1 . 0,171 0,194 0,256 0,302 0,318 0,248
Renewable and Sustainable Energy Reviews 1 2,625 2,650 2,462 2,878 2,873 3,273 2,794
Review of Business Research 1 _ _ . _ _ _ _
Revista Contabilidade e Finangas 1 _ _ _ _ _ _ _
The Icfai University Journal of Environmental Economics 1

Total 27
Conference papers 3
Total 30
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3.2. Report of the Findings

3.2.1. Environmental accounting

Several studies refer to the key importance of emly identifying and measuring

environmental costs, both in the perspective oarfeial accounting and management
accounting (Bartolomeo, 2001; Jasch, 2003; Gibsod Islartin, 2004; Jasch, 2006;

Jeffers, 2008). However, this systematic reviewihef literature reveals that current EA
practices, generally, do not fully or accuratelffee the environmental costs of business
operations (Roy, 2008). For instance, the lack ofpcorate accounting practices to
measure externalities or social costs distortsaatmunting information and leads to bias

internal decision makers, stakeholders and society.

Roy (2008) mentions that the coexistence of differemmeanings of environmental
accounting hinders the construction of a unifiedasptual framework in this area. The
analysis of the papers in this systematic revieggests that this difficulty lies at the very
heart of the problem of implementation and standatibn affecting environment related
accounting practices. In fact, this field of studyealed to be as rich in contributions as it
is atomized, diverse and often contradictory in assumptions, findings, theoretical
models and conclusions deriving from practical iempéntation.

There are some contributions that aim at clariffneobasic environmental financial
accounting procedures. For instance, Jeffers (20@@&sents a categorization of
environmental costs that should be used to mead$8re organizations’ green initiatives
and should complement the traditional cost analysiaccounting. These include “1)
regulatory costs; 2) up-front costs and 3) volunteosts. Each of these three category
costs can then be subdivided into: a) observaldehadden costs, b) contingent costs, ¢)
image relation costs and d) internal and exterpatsc” (p.79). After cost identification
and measurement, firms would be able to incorpayegen costs (and revenues) into the

financial statements which would be extended ttugte the following information:

“1) the impact of internal flows which would sholeteconomic value added,
the social value added and the environmental vatiged; 2) the external
flows would show the external environmental costsl &denefits; 3) the
balance sheet would show the changes in stocklsldquity and include
intangible assets along with liabilities & provis® and finally, 4) the
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changes in cash flows would show the increase/dserm cash flows as well
as the breakdown into operating, investing, finagodf green activities as
well as the non-cash investing and financing aéisiin the supplemental
section.” (Jeffers (2008:82)

Jeffers (2008) also proposes the presentation tdeparate environmental financial
statement [entitled “Environmental Financial Stadeth or “Green Management
Report”] or a separate green initiatives line itam the financial statements of
corporations”, which “can prove to be beneficialn@nagers for planning, control and
decision making. In addition, this statement sh@wiosts and environmental savings can
be used by stakeholders, creditors, regulators athdr users for assessment of the
corporation.” (p.82). Jeffers (2008) proposes thes financial statement could be divided
into various sections: 1) Total Environmental Cosiscluding materials costs, Labor
costs, operating expenditure, regulatory costsitalapxpenditures and other costs; 2)
Total Environmental Benefits — including revenuengrated, cost savings, regulatory
costs avoided, tax credits and other incentiveantgfsubsidies received and other
benefits; and 3) Net environmental costs/benefitincluding the net result of the

environmental costs and the benefits.

The systematic review of the literature suggestd, tto date, there is no universal
practical implementation of these financial accoumtools and conceptual frameworks,
which is certainly due to the complexity of its ilementation. Accordingly, it is
reasonable to conclude that firms do not consiugtrlhenefits of implementing such tools
compensate the implementation costs. On the contédvlA tools are reported to have
been broadly used. This is not surprising as tternal focus on calculations and analysis

in EMA are crucial to improve financial performance

The relevance of studies in the environmental mamagt accounting area justifies a
particular look to this area. In fact, environmémtast classification and treatment under
the framework of EMA allows a comprehensive underding of environmental cost
gathering and allocation that should support dewisnaking process facilitating value

creation in profitable firms.

The International Federation of Accountants’ StaetmManagement Accounting
Concepts defines EMA as “the management of environmentald aeconomic

performance through the development of appropréateironment related accounting
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systems and practices.” (Burnett and Hansen, 2662). Burnett and Hansen (2008)

further complement this notion by stating that

“[...] environmental management effectiveness depemtdsin output-based
approach that, in part, relies on an internal assesat of how well an
organization uses its resources to gain competdatheantage. Thus, for an
EMA system, the environmental-economic performape& is the most
important and critical relationship.”(Burnett anart$en, 2008: 552).

Jasch (2006) provides further detail to this distus

“Simply defined, environmental management accogntis management
accounting with a focus on physical informationtbe flow of energy, water,
products and materials as well as monetary infdonabn environmental
costs and revenues and projects related to enveotahprotection.” (Jasch
(2006: 1194).

Jasch (2006) proposes a methodology of environrheosa assessment based on the UN
(United Nations, 2001) framework to the EMA envimental cost scheme — see above
section 1.1.2. Following the results of pilot pag the author claims that it is possible to
execute this annual cost assessment and calculeti@none-day workshop with the

participation of all departments using previousrigeeosts. This task should be based on
EMA’s fundamental information systems, Material Wwléccounting and Environmental

Cost Accounting. “These two are the basic tool&BIA and provide the data for other

EMA tools like Investment Appraisal, Budgeting, &i€ycle Assessments and calculating
Savings or Costing.” (p.1195). EMA is, thus, helpfuwaste reduction, value generation,
and can provide support to strategic planning isifmss through the use of reliable

accounting data.

Activity Base Costing (ABC) is one of the most wietlown costing techniques in EA
literature given their relevance to accurately tdgnand allocate all input costs,
especially indirect environmental costs. Jasch 32@hd Bargliani and Martini (2012),
present a very thorough analysis of ABC’s potettiggl and usefulness in correctly
assessing all costs involved in an organizationwir@mmental activities and

environmental impact evaluation.

Sénia Pinto 50



Environmental Accounting and Value Creation: A 8ysatic Review of the Literature

In line with the reports of EMA successful implertegion cases presented in Chapter 1,
(Bartolomeo et al., 2000; US EPA, 2000), Rogers kndtof (2003), add some more

quantified results of successful EMA implementation

“Over the past ten years, Pithney Bowes has takera arumber of proactive and
aggressive environmental programs (including wasesluction, design for
environmental quality, and energy management) hlaae saved the company more
than $1 million.” (Rogers and Kristof, 2003: 18);

“Once the environmental accounting project targetedpackaging issue, Xerox was
able to reduce the number of containers to justreusable and adjustable sizes. The
new packaging cost $12.08 less per unit than tepatkaging. On an annual basis,
Xerox anticipated savings of $1.2 million.” (Rogearsd Kristof, 2003: 23).

As stated by Bartolomeo et al. (2000) (see abowap€en 1), more recent studies (Burnett
and Hanson, 2008; Rogers and Kristof, 2003jeinforce the lack of adequate
management systems for proper managing and megsemiironmental costs. In other
words, literature continues to highlight that “titewhal” accounting systems typically

underestimate environmental costs. The use of arA Bbbl in the context of

environment-related projects and activities is exiely relevant as a decision making
tool, since it facilitates the estimation of actaréinancial information, introduces cost
saving measures and supports capital budgetingpdblution prevention investments.

This level of contribution to a company’s financpg@rformance entails an evident value
creation potential. The degree to which the speafeasures will translate into effective
value creation will depend on their scope as wslloa the extent to which these
instruments are integrated into the organizatiosisategic planning and executive

decisions.

Although literature almost invariably claims thhetimplementation of an environmental

cost accounting system contributes to firm’s besiciices and provides economic

benefits that improve firm’s performance, a moragonatic perspective suggests a cost-
benefit analysis before adopting such techniguapoftantly, Schaltegger (2008) argues
that it is important that the environment-relatedainting system “must not be set up as
a parallel system but rather be integrated into tioee accounting, information

management and management systems”. In additiotgl8aeo et al. (2000) concluded

19 According to Rogers and Kristof (2003)),..] environmental costs can account for up to 20gent of a product's
total cost. If these costs are allocated to ovethemnagers are making pricing decisions basealyn80 percent of
the product's cost.” (p.22).
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that the financial benefits of introducing EMA dotnustify major changes and are better
achieved by integrating environment into existimggesses (for instance activity-based
costing).

The next subsections of this systematic reviewhef literature explore how empirical

studies have assessed EMA’s contribution to a firperformance and, thus, to value

creation.
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3.2.2. Environmental Investments

Epstein and Young (1998) were among the first tmtpout that “companies also often

require payback periods for environmental projeletg are substantially shorter than for
other capital investments and are not subjectiresehprojects to the same rigorous
analysis that the capital investment process ndyneatails.” (p.2) and that “without the

proper incentives and analytical tools, the compaitlybypass potentially value-creating

investments and the opportunities for competitivivamtage that can sometimes be
realized through more efficient resource utilizatigp.3). They propose that investment
analysis should be framed in terms of value creatithis can be done by applying
discounted cash flow analysis to environmental stwent decisions, as is commonly
done with other sorts of capital investment. Tiglothis method, the value of a project,
and the amount of resources the company is willm@llocate to it, is based on how
much cash the project is expected to generateeifutire, with the cash flows discounted
at a rate of return that reflects firm's cost opital. As an alternative, Economic Value
Added (EVA) can be used for capital budgeting, siftcproduces equivalent results.
EVA measures the difference between the return oonagpany's capital and the cost of
that capital (both equity and deftand brings the shareholders interests into the abr

the analysis.

It is interesting to find, however, that more reicstudies came to contradict this exact
notion that environmental investments should begestlto the same exact appraisal
methods as common investments. Discount rate is kaye element in investment
appraisal techniques such as Net Present ValuernaitRate of Return and Return on
Investment* According to Raar (2008) and Kwok and Rabe (20d&gount rate is one

of the elements that require special treatmenbuirenmental investment appraisal.

2 EVAis calculated as follows:
Net sales — Operating expenses = Operating profit
Operating profit — Taxes = Net operating profit
Net operating profit — Capital charges = EVA
Capital charges are based on the company's inveapél times the cost of that capital (what firapcofessionals
call the weighted-average cost of capital (WACC).stEm and Young, 1998)
21 According to IAS 36 — Impairment of Assets, thecdignt rate is a pre-tax rate that reflects cumesutket
assessments of the time value of money and the sisécific to the asset for which the future cémshv Bstimates have
not been adjusted. It is “the return that investeosid require if they were to choose an investntieat would generate
cash flows of amounts, timing and risk profile e@lént to those that the entity expects to denigenfthe asset.” (IAS
36, §56).
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Environmental investments require usually a lomgetihorizon analysis (Epstein and
Roy, 1997; Raar, 2008), if all positive impactsemonomic performance (and on external

sustainability, ideally) are to be considered:

“The first step in the process of integration is time dilemma, i.e. one year
for economic performance measurement, a five-yeznog for business

strategy, ten to fifteen years for pollution pretvem outcomes, and up to fifty
years for environmental impacts to manifest in olmale effects. Pollution

and health effects arising from management deasiaken a number of years
ago, may impact on current cash flows in termsledc up costs or litigation

claims.” (Raar, 2008, p.570).

The most direct implication is that viability maye Hound absent if a conventional
discount rate is applied to cash flows. The auluggests that a higher discount rate can
be applied to projects that offer early benefitsg @ lower rate applied to projects that
offer benefits in the longer term. In addition, tiestions regarding cost savings, cost
effectiveness, cost avoidance, discount rates @&kdmanagement issues” should be
considered as key input to environmental investregatuations. (Raar, 2008).

Roy (2008) stresses the idea that the usual inesgtappraisal techniques fail to take
adequate account of the environmental impacts,s risd liabilities and associated
remediation costs. “The cost of an investment shalgo include waste disposal, fines,
insurance and clean up costs.” (p. 43). To Epsaeidh Roy (1997), “by including all

environmental impacts [made through a broader ifiesion and measurement of costs
and benefits], companies can apply the same discmates as they do for other
projects.”(p.8) It is not surprising that for bussses, internal criteria aimed at value
maximization will prevail in the process of estahing a discount rate and that it will
almost always be estimated according to curreanitmg conditions, management’s own

standards and investors’ expectations.

Hopefully, the potential trade-off between profitdaenvironmental sustainability will
result from a strategically weighed balance offriitial return and environmental impact
risk (Raar, 2008). Raar (2008) points out thatpteslisposition to incur in environmental
capital costs that may prevent future liabilitiepends on the kind of the organization’s
strategical vision (essentially long term or shtemm oriented). If the main goal is to
maximize short term economic performance, envirantaleaccountability will hardly be
a main concern:
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“In practical terms, management will determine diimle objectives

associated with strategic goals, both monetarynamnonetary terms, for both
economic and environmental benchmarks. For examplerder to maximise
shareholder return, it may be necessary to redolietipn emissions by “x”

per cent to avoid potential regulatory penalti¢Rdar, 2008:567).

Stanojievic et al. (2010) observed that environ@leinivestment feasibility studies have
to be supported in green accounting methodolodiws will guarantee an accurate
calculation of all relevant costs and benefits ing reinforce the economic advantages
of investments in renewable energy. The authonsechout compared feasibility studies
for the investment in a biofuel-powered combinedthand power (CHP) generation
plant: one using the conventional discounted clsh-methodology and the other using
“green accounting standards”, taking into accolimMissociated environmental costs. For
the latter analysis, the authors used a systemdbeiged, called Project Evaluation and
Green Accounting System (PEGAS). This system isdamsn EMA which takes into
consideration various costs and benefits relatecerteironmental management and
protection: waste and emission treatment, prevensiod environmental management,
environmental taxes, material purchase value ofproduct output, processing costs on
non-product output, environmental incentives, ettich were not adequately considered
in the traditional approach. The most important cbasions can be summarized as

follows:

1) Basing on a traditional financial appraisal, gasifion from coal is the best
ranked, followed by gasification from wood, naphtllash pyrolysis oil, etc.
According to this analysis, coal is the cheapestfior CHP production.

2) In the ranking that takes into account green acmogprinciples, gasification
from coal has slipped to third place. Naphtha fesim third to eighth place,

among other changes.
These conclusions highlight that investors’ perpean the most favorable investment

can change when the environmental impact is acedufdr, in investment project

appraisals.
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Stanojievic et al. (2010) also explore whether ¢aem fail to consider environmental
degradation into their national accoufitsGross Domestic Product as a measure of
national welfare is considered totally inadequsaitege this indicator does not consider the
costs of pollution and environmental degradatiotogdther. In fact “Environmental
degradation frequently looks good for the economy pecause the additional costs of
the clean-up are added to GDP instead of beingatbd.” (p. 2475). In sum, “natural
capital is missing from the accounts”, natural teee depletion is not held fully
understood or measured. As such, the paper’'s pbiview offers a recommendation to

accountants:

“Too long accountants have been turning the bliyel te the real world affairs,
the substance of which is their business to capfitire accountants are actually
the best equipped to help businesses to play ttodgs in reducing the
greenhouse gases and other pollutants pouring threoenvironment. They
should include the value of diminishing naturalowses, and the cost of
increasing atmospheric pollution, into the pricendfat we buy and consume!”
(Stanojievic et al., 2010: 2475).

A large number of studies on environmental investis:idocus on social and economic
analysis (e.g., Hill & Crabtree, 2003; Ball, 200BECD, 2006; Atkinson & Mourato,
2008; Jones, 2010; Baumgarter & Quaas, 20M@utinho and Mouta, 2011). In
particular, they tend to focus on the social andnemic impact of environmental
investments, from a global community perspective,,eon their effect on resource
preservation or depletidi.These studies are not analyzed in detail, sineg #re not
central to this systematic review of the literatutas, however, important to stress that
there is a common idea underlying all of these mamnvironmental investment analysis
based exclusively on financial appraisal and/oriness performance goals will be

insufficient if a true goal of sustainability measmnent is to be met.

22 Many EA studies address national environmentabaating, a topic which was excluded from the scofhis
dissertation, since it was not considered to bectliy relevant to the discussion. IUCN — The Worlch&srvation
Union (2000) defines national environmental accmgnas “the modification of the national income @aats to take
into account the economic role of the environmAatording to the IUCN the level of implementatioriasv or
inexistent in many countries and a considerableedegf controversy on concept and implementatiotiersastill
involves the process. The United Nations Statifdiegsion published Integrated in 1993 a documernitied
“Environmental and Economic Accounting: HandboolNational Accounting (SEEA)”. SEEA is a system of
statistical accounts for environmental assets ntedsn physical and monetary terms, which is destito permit
investigation and analysis of the interaction betwthe economy and the environment at a state level
2 Some of the most common methods of analysis eleto in literature areost-benefit analysis and cost
effectiveness analysis.
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An interesting conceptualization of holistic invesint impact assessment is presented by
Moutinho and Mouta (2011). According to this studgyestment decisions should
include subjective considerations that financiahteques cannot capture, such as less
tangible factors and the identification of compeéitadvantages. These considerations
will contribute to improve and reduce risk assamlatwith financial projections.
Stimulating local community’s involvement in compan projects, introducing a
corporate environmental strategy that establisheslantary minimum standard for
environmental requirements and performing systeneatvironmental impact assessment,

are some of the recommendations put forward.

Gonzalez et al. (2003) point out that the evaluatd investments with environmental
effects should always consider their environmerdbjectives and/or consequences,
beyond the traditional financial analysis. Thisqadure alone will assure coherence with
the assumption of an environmentally sustainableudé as part of firm’s strategy.
Recognizing the inherent complexity of the tasleytsuggest the “up-dated value of the
social cost or benefit derived from the social ietpgenerated” (p.64) should be taken
into consideration, so as to obtain a more realigtew of a given project’s possible
return. This can be done using the contingent walmamethod, which adds to the
traditional financial evaluation (NPV, Payback dRiR) of environmental costs, through
the inclusion of environmental/social benefit'sg@et value, obtained through a pollution
reduction investment. An example of a social bénefould be the reduction of
atmospheric pollution levels. No reference is maml¢he sources used to calculate the

income associated with pollution reduction withigigen period.

The approach of York (2009) is similar in terms saiope and holistic nature of the
theoretical framework. York (2009) presents an itgth framework” to support

environmental investment decisions by business gesa which is referred to as
“classical American pragmatism”. This methodology Said to overcome the main
obstacle to effective integration of environmeriated concerns into business decision:
business managers simply do not understand theidgegof environmentalists, because
however rational and admirable the environmentgutain argument sounds to them,
they just argue back that environmental investments no immediate return do not
create shareholder value. The pragmatism methodased on the concepts of
experimentation and innovation. Managers shouldmpte a process of careful,

collaborative and reflexive thought around any éssdemanding strategic planning and
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decisions. From this almost dialectic process miwas will arise and will afterwards be
subject to consideration, discussion and adjustmEms creative path leads to finding
new answers to old problems, allows the considaratif otherwise ignored “hidden
sources of value” and lays the foundations fordteation of competitive advantages for
the company. “Through the implementation of prageatoral principles, managers can
create better outcomes for their company and thegire@emment in which it

operates.”(p.102). In the case of the implemenatib environmental projects with no
immediate financial feasibility (according to tradnal project appraisal methods) the

pragmatic approach can lead to uncovering benafiténitially considered such as:

1. Differentiated Cost Savings
- Reduced operating and manufacturing expenses vedefrom reuse, waste
reduction, and reduced resource consumption
- Risk reduction (legal, regulatory and social)
- Decreased employee expense (increased satisfacttbproductivity)

2. Increased revenue and market share (through prathmtation and differentiation)

The theoretical models presented above represéytaoiew of a very large number of
specialized studies published in the last decadesising on the assessment of
environmental investments from a financial and eooic perspective. Theoretical
arguments in favor of environmental investmentsrsethus, to be diverse and mostly
reasonable and valid. As far as practical evidesamncerned, however, the following
guestions arise: to what extent is it expectabé Husinesses will incur in costs with
sustainability promotion actions that do not hameramediate financial return, although
they may be perceived as relevant to the communfiygésent and future welfare on the
long run? To what extent do business perceive amed able to demonstrate that
environmental investments actually create valu¢htar shareholders? In other words,

“Does it pay to be green?” (Clarkson et al., 2011).

Sharfman and Fernando (2008) conclude that higherstment in environmental risk
management (measured through the level of emissindsdisposal of toxic substances,
obtained from different U.S. corporate social andi®mnmental performance databases)

leads to a decrease in a firm’s cost of capitapdemlly debt capital, but also equity
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capital)®* due to: greater willingness of the market to imirshem (decrease in equity
capital); reduced risk of potential fines, othemglées and litigation charges and the
reduced vulnerability to negative impacts in firraputation, among other aspects
(decrease in debt capital). Consequently, thestoriadead to improve the overall

economic performance in the long term.

The review of studies related to environmental gtweents reveals at least two lines of
research: 1) the *“socioeconomic” impact of envirental investments and its
contribution to sustainability; 2) profitability o&nvironmental investments and its
contributions to business value creation. The firs¢ of research focuses on the social
and economic impact (costs and benefits) of enmemtal activities, while the second is
centered in analyzing the financial return for thesiness. Although the first trend falls
outside the scope of this study, the issue of enwental sustainability, broadly
speaking, it can be understood as ‘the other falcealue creation. In fact, environmental
practices are expected to create value to the tplanethe long run. As such, a
comprehensive cost-benefit analysis applied torenmental investments and specific

projects is particularly relevant when assessirgipunvestments.

The analysis of studies addressing environmentaksiments shows a very rich
discussion and suggests that such investmentsilely to impact positively and
significantly in businesses’ economic performanidee next section explores this issue in

detail.

24“Eirst, the cost of capital is the expected rateetfirn demanded by a firm’s investors for invegiimthe firm. The
higher the rate of return demanded by a firm’'s stwes for the capital they provide to the firm, there costly it is for
a firm to finance itself [...] Second, the cost opital is the rate that investors use to discouitnas future cash
flows. The higher the cost of capital, the lower resent value of the firm’s future cash flowshérfman and
Fernando, 2008: 571).
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3.2.3. Environmental Performance

Analyzing how far environmental and sustainabilipyactices are integrated and
contribute to organizations’ financial and econom&formance is presently one of the

major challenges in EA and environmental sustalitglonatters (Figge and Hahn, 2012).

Since the 1980’s, there have been innumerous emapistudies focusing on the link
between environmental performance, business phodftta and competitiveness
(according to Clemens and Bakstran, 2010). Accgrdinmany authors (Epstein et al.,
1997; Russo and Fouts, 1997; King and Lenox, 28dntabon et al. 2007; Burnett and
Hansen, 2008; lenciu, 2009; Lioui and Sharma, 2@Egell et al., 2013) it was Michael
Porter?® who, in 1991, first challenged the conventionaltioro that pursuing

environmental standards and goals was harmful ¢octhmpetitiveness of firms and
argued that improved environmental performancegdasn innovation, resulted in a

competitive advantag®.

Studies addressing the link between economic andaemental performance are not
consensual. Some of them claim a positive linkehare inconclusive, whereas some
studies point to a non-existing association. Thdtiplicity of results may be justified by
different approaches and methodologies used byrdift studies. The economic and
financial variables/ the sort of environmental practices considered, shurces used
(annual reports, environmental reports, GRI repatiect surveys, ...3%the dates and
time spans, the industry sectors, the geograplucatexts, the underlying theoretical
perspectives or the sample size, are some of ffexatices that contribute to this lack of
consensus. As such, it seems reasonable to conthadleenvironmental performance

analysis, in terms of its financial implications still evolving, leaving too much room for

% Two of Porter's most relevant articles on this sabpre:
- Porter, M.E., 1991. America’s green strate§yientific America264 (4), 168;
- Porter, M.E. and van der Linde, C., (1995) Gremth @mpetitive: ending the stalemate. Harvard BissifiReview 73
(5), 120-134.
< Appendix 1 describes some of the main studies erstibject. A few papers related to the subject Vesreut, since
their scope was considered too country and indsgtegific and therefore not as relevant for thigeyatization.
27 Examples of variables for financial performanceduiseempirical studies ard@obin’s Q (measures the market
valuation of a firm relative to the replacementtsaxf tangible assets, that is, it reflects whahddows the market
thinks a firm will provide per dollar invested issets — King and Lenox, 200Return on Asset§ROA); Return on
Investment (ROI); Return on SalegROS);Sales Growth Economic Value Added(EVA), Stock Returnsand
Capital Intensity. Worthy of notice is the fact that many studies o&nager’s perceptions (through questionnaires and
interviews) as a base for measuring business peafoce, which implies a high degree of subjectivity.
28 \Which depart from a wide range of non-standard gjinds and approaches to environmental reportidg an
measurement.
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subjectivity. Theoretical frameworks and resultsvaals depend on the perspective
adopted by the analyst.

Nelling and Webb (2009) brings an important ratleria this discussion:

“Does good financial performance cause a firm tcobge more socially
responsible, or does a high level of [Corporateid@dtesponsibility] CSR lead
to subsequent superior financial performance? Ghwahcial performance
may result in more resources being available ferghrsuit of CSR goals. A
high level of CSR may attract the attention of stees or customers or
motivate employees to perform better and reducescdmosting financial
performance. Another possibility is that a “virwe circle” exists, and the
causality runs in both directions.” (Nelling and bt%g(2009: 203)

In fact, the organizations’ characteristics and tegts are always unique, their
interactions with the conditions under which theye@te assume such a high level of
complexity that causality, as far as environmep&formance is concerned can hardly be

assessed in an objective way.

One of the main prevailing debates in specializegtdture is the examination of the
extent to which projects and actions with an emvmental impact are considered
strategically within an organization. In other werdt is important to understand if
environmental values and principles have beconegrated within an organization, since
it is commonly agreed that disclosing information environmental performance to
external stakeholders in environmental reportsatkar ineffective in terms of financial
performance and a mere exercise of ‘corporateetisiaip’ (or simple “greenwashing” for
the most skeptical) (Metcalf et al., 1995; Azzohalg 1996; Epstein and Wisner, 2001,
Jeffers, 2004; Perego and Hartmann, 2009; PetdrMaiien, 2009; Godfrey et al., 2009;
Clarkson et al., 2011). This notion is strongly mected with Porter's concept of
competitive advantage: implementing a corporatarenmental strategy means creating

an advantage through differentiation from potert@hpetitors.

Many studies (e.g., Epstein and Roy, 1997; Schegbet al.,2001; Dias-Sardinha et al.,
2002; Montabon et al., 2003; Kim and van Dam, 2088 hens et al., 2003; Hitchens et
al., 2005) contribute to the understanding of fsnstrategic positioning towards the

environment by creating a scale for ranking thereedgo which environmental concerns
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are assumed as strategic and as core concerngniopérformance. Many distinguish
between “reactive” and “proactive” approaches; mhrefer to “prevention solutions” as
opposed to “end-of-pipe solution&”pthers still differentiate a “crisis-oriented s&gy”

from a “process-oriented strategy” and a “chairenied strategy”.

Vellani and Ribeiro (2009) use a sample of Braailigted firms to examine and classify
business promoted environmental actions and sdoglentify which of these activities
actually contributed to business’ strategy by iasreg its eco-efficiency (understood as
an ability to integrate the organization’s envire@mtal and economic performance, by
simultaneously meeting cost, quality and perforneageals). They concluded that about
74% of the sustainability related activities cadrieut (a total of 608 actions) had no
impact in eco-efficiency. The underlying conceptswhat environmental actions with a
potential to improve eco-efficiency are those fuétll the following criteria:
- Costs generated by these activities generate ec(flitnancial benefit;

- These activities contribute to waste and emisgiwagention.

Actions that do not qualify as eco-efficient may, laecording to Vellani and Ribeiro

(2009), exclusively related with compliance measu(® respond to regulation and
certification requirements), with environmental edtion projects, recycling programs
and restoration of damaged areas, among othefwugh relevant as far as sustainability
is concerned, this kind of measures lacks the ptweness and strategic nature of

preventive action.

Eco-efficiency implies the concept of “pollutiondigction through process change” rather
than through the use of end-of-pipe solutions (WBC896). Accordingly, Vellani and
Ribeiro (2009) have not considered as eco-effictanse environmental measures that
consist in remediation and impact control, as opda® preventive measures, such as
waste and emissions reduction. Prevention measanesnore likely to be assumed
strategically within an organization and to be mporated into the organization’s

management culture and long term goals.

29 According to the United Nations (2001), “Investrieevhich are incurred solely for the purpose of smigin
treatment are typically end-of-pipe technologies,, idevices which are installed for cleaning pegwoafter the
production processes. Filters, waste collectioripggent and wastewater Principles treatment plamtsygical end-of-
pipe technologies which help to concentrate or Hmdk toxic substances. However, they usually dosotve the
problem at the source, but rather prevent uncdattoklease in exchange for controlled release.”
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According to Figge (2005 eco-efficiency is the relationship between envinental
performance and economic performance. It is fadfe to assume that eco-efficiency is a
key concept in business environmental literaturé #vat it cannot be dissociated from
business strategy, to the extent that it demarsystamatic, planned and controlled action
towards improving environmental performance whileetmg financial performance
goals. Therefore, it is also possible to assum@eztdink between eco-efficientyand
value creation, since eco-efficiency is the abitdyproduce in the most environmentally
friendly way possible and simultaneously improviimgancial performance, thus adding

value to the productive process and to businegsmpeaance.

Rudenhauer et al. (2005) conducted an eco-effigiemtalysis of an organization’s
products and processes (based on life-cycle assaessnd life-cycle costing), which is
described as an integrated approach to the assatssfitbe economic and environmental
implications of production. The authors assume that proposed method is not yet a
comprehensive product assessment in terms of sabthiy, since “the social or societal
side is still missing.” This methodology impliestiveighing of impact categories, their
aggregation into a single score and, afterwardg ¢omparison of the global
environmental cost of a given product or processh® costs they represent for the
business. The system implies that the resultseoirtipact categories being considered are
related to national or international environmemaatjets or indicators. Beyond measuring
eco-efficiency, the method allows an analysis @& éffectiveness (output value) of the
solution at study, since “efficiency does not tedlanything about the effectiveness of the

measures compared”. Moreover,

“a very efficient measure (which provides an envimental benefit for very low
cost per unit “environmental benefit”) might leaddnly very small reductions,
whereas a less efficient measure (with higher cpstsunit “environmental
benefit”) might lead to considerable reduction®ufenhauer et al., 2005:111)

“Sustainable Value Added expresses in monetarydestmether the company
has been able to create a positive extra VA aftbas taken into account any
changes in eco- and social effectiveness for esegle relevant environmental
or social impact.” (Rudenhauer et al., 2005:183)

On agreement with the definition presented by therld/Business Council for Sustainable DevelopmenB(QSD,
1997)
31 As well as the link between “eco-effectiveness” aatlie creation, according to the concept mentiondde
paragraphs below.
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Figge and Hahn (2004) focused also on the distindtietween eco-efficiency and eco-
effectiveness to build the concept of “sustainaldkie added”: “only a company that
enhances simultaneously economic, eco- and sodialctigeness contributes to
sustainability.” (p. 182). Sustainable value adie@ framework to measure corporate
contribution to sustainability. The sustainablef@penance of a company is measured
against a benchmark which, in this study, is théonal economy? The authors argue
that measuring environmental performance exclugivel terms of eco-efficiency®
which is a relative measure, gives us no infornmtbout effectiveness: “If e.g. it is
common knowledge that a company produces 4€ vatueon of CQ, one can neither
tell how much value the firm created nor how mucdb, @ emitted in absolute terms.”
(Figge and Hahn (2004: 176). This means that arase in eco-efficiency can lead to a
decreasing eco-effectiveness, since a more eaoegifi company can consume more
resources in absolute terms, if it produces a taagsount (economic growth can be the
cause of this) which will cause environmental perfance of the company to deteriorate.
Even if a given company increases its eco-effiggandime, it can simultaneously lower

its eco-effectiveness.

Schaltegger and Figge (2000) focused their anatysite concept of shareholder value.
They argue that shareholder value is the most itapbmeasure of economic success
and, therefore, the impact of environmental pradectmeasures should be assessed
according to its impact on shareholder value. Stdder value is “the discounted net
current value of a company's future free cash flo8fareholder value is calculated by
subtracting the cost of borrowed capital to theeexed free cash flows. It is a future
oriented assessment, and incorporates all costxiatsd with investment decisions,
including the opportunity costs of neglected aléirres. It is clear that investments in
environmental protection can only increase shad®rolalue when they generate a return
that is higher than the costs of capital and, floeee capital-intensive investments in the
so called “end-of-pipe” technologies reduce shddsro value. According to this

rationale, measures involving a minimum of fixededs and contribute to increase the

324In the context of corporate contributions to susthility, the most obvious question to answer igthbr a

company has contributed to the sustainability phonal economy during the period of time undesestation.
Therefore, we propose to choose the national ecgrasna benchmark.Fgge and Hahn,200479)
3 Eco-efficiency is defined by Figge and Hahn (2084 ratio (Value Added/Environmental Impact Addédgre
VA of a company is defined as the residual vala thmains after the turnover has been reducebebgdst of goods
and services purchased by the company. EIA repietiem aggregate of all energy and material flomcen
consideration induced by economic activity weightgdheir relative harmfulness to the environméntl75)
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efficiency and productivity of the production prgseshould, therefore, be privileged. The
calculation of financing costs should not negldot tbenefits often associated with
borrowing capital for an environment-friendly prcfjer company. This is referred to by
Schaltegger and Figge (2000) as the “green bonulgiwer interest rates on

environmental loans, inclusion in environmentaldsinethical investments, etc.” (p.37).

This approach represents an improvement to the/sisddased exclusively on income or
profit measures, used in financial accounting, Whigaves out the assessment of the
required capital investment. Schaltegger and Fi@§®0) assume that the concept of
shareholder value does not include any explicityamaof the social aspects of corporate
environmental protection, thus possibly neglectimg risk of legitimacy loss and leaving

out the wider concern with sustainable developmidatvever, they assure that there is no
conflict between shareholder value and environneptatection, provided that the

shareholder value is always carefully assessed.

More recent approaches have clearly been more ssfoteat incorporating wider
sustainability concerns into the theoretic framewofor measuring the link between

environmental and financial performance.

“Environmental business case” is a concept thatlasely related to eco-efficiency.
According to Schaltegger (2008),

“an environmental business case” exists when enmemtal performance is
voluntarily and strategically incorporated into imess management, as
opposed to compliance related and non-strategica@maental activities. A
business case for sustainability involves the @yeabf “economic success
through (and not just along with) a certain environmentakocial activity.
[...] A business case for sustainability is charazest by three requirements
which have to be met. Firstly, the company hasealize a voluntary or
mainly voluntary activity with the intention to cwoibute to the solution of
societal or environmental problems. [...]. Seconthy activity must create a
positive business effect or effect on corporatesss which can be measured
or argued for in a convincing way. Such effects b&ncost savings, the
increase of sales or competitiveness, improvedtphulity or reputation, etc.
The cause and effect relationship can be direoidirect, however, must not
be speculative but rather based on a sound busangssentation. Thirdly, a
clear and convincing argumentation must exist #natertain management
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activity has lead or will lead to both, the intedd®ocietal or environmental
effect, and the economic or business effect.” (8ebger, 2008: 26).

To Figge and Hahn (2012), “the green business pasds that suitable strategies for
sustainable businesses exploit win—win situatitvas teconcile environmental protection
and financial success.” (p.92) In short, a busirese for sustainability exists when the
sustainability related actions and procedures ppeoached strategically by management,
in order to achieve a stable framework to continoest reductions (less resource and

energy use) and higher revenues (new and greeoeudis).

To Figge and Hahn (2012) eco-efficiency is defiasd‘the return on the environmental
resource” and it is related to the efficiency witthich the resource is used.
Environmental value is created when this returrih@enenvironmental resource lies above
its opportunity cost. The authors believe thatdbeaeration of environmental value does
not have to be subordinated to economic value amd lee achieved separately:
“environmental investments and proactive environi@erstrategies are drivers of
economic value creation” (Figge and Hahn, 2012)vilenmental value is created
“whenever a company uses its environmental reseurg@e efficiently than the market
on average” and this will guide management to & tagssessment of a company’s

contribution to environmental sustainability.

Assessing environmental value creation involvesstla benchmarking exercise. Figge
and Hahn (2012) add to the eco-efficiency indicggmposed by UNCTAD (2004) a
comparison element. Environmental resource effayesf the company is the equivalent
to ROI in standard investment. “Environmental vallies expresses the monetary value
of an excess resource efficiency of the companypewed to the market”. (Figge and
Hahn, 2012).

The study includes an example of environmental ez@ssessment, basing on the,CO
performance of the German car manufacturer BMWngighe sector as benchmark.
During the period selected for the analysis, BMWiaged €2,992 earnings before
interests and taxes (EBIT) per ton of £€nissions whereas the car manufacturing
sector, on average, reached only €783 EBIT perotad@O,-emissions. As such, BMW
achieves €2,209 more EBIT per ton of £€nissions than the sector on average. During

the same period BMW'’s average yearly £gmissions were 1,209,115t, which equals to
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about €2.67bn. BMW created €2.67bn more EBIT wthdQ-emissions than the sector
would have created with the same amount of emissidhis CQ-value corresponds to

the excess resource efficiency of the company coedpa the sector.

This indicator measures, after all, the extent toctv a firm uses natural capital in an
efficient manner. Through the calculation of thesfprmance indicator, organizations can

identify four different types of strategies:

“1) Strategies that lead to a value-creating usieotti economic capital and
environmental resources, i.e. there is economicuevatreation and

environmental value creation;

2) Strategies that lead to a value creating usecohomic capital but a
value-destroying use of environmental resources, there is economic
value creation at the expense of environmentalevataation.

3) Strategies that lead to a loss of economic vhlitewith a value-creating

use of environmental resources, i.e. there is a db®conomic value but a
positive environmental value;

4) Strategies that use neither economic capitaleneronmental resources
in a value-creating way, i.e. there is a loss @inetnic value and a negative
environmental value.” Figge and Hahn (2012: 95)

The innovation underlying this perspective is tihdteats the creation of environmental
value as an end in itself, which will ultimatelyabtto economic value creation through an

increase in competitiveness.

There are, without a doubt, a large number of ehgks to measuring environmental
performance and its financial and economic impioret: the organization’s culture, the
complexity of the task of establishing viable amiversal indicators, the interdisciplinary
nature of the analysis and procedures, the ne&aptgrade” accounting systems, among
others. Despite the ongoing discussion on theseessand the different methodologies
proposed, the debate remains open on what are dseadequate inputs, indicators and
methods to assess financial and economical imgaehwironmental performance. One
question that every organization will have to answelividually is ‘what constitutes

good environmental management and performancea(®gger and Syinnestvedt,

2002; Henri and Journeault, 2010). Environmentdiopemance measure approaches will,
firstly and necessarily, have to be adjusted tgpaxate objectives and management

culture.
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Some literature (Russo and Fouts, 1997; Lefebved. €2003; Salama, 2004; Al-Tuwaijri
et al., 2004; Wagner, 2005; Soyka, 2006; Montalal.e2007; Sharfman and Fernando,
2008; Peters and Mullen (2009); Bartkoski et a01@ Clarkson et al., 2011; Orellano
and Quiota, 2011; Guenster et al, 2011; Lioni ahdr®a, 2012; Ameer and Othman,
2012; Pagell et al. 201¥)concludes that pursuing proactive environmentategies
leads usually to improved financial results. Howewhkis conclusion by itself may not
mean that it always ‘pays to be green’, since thmeselts refers to specific contexts and it
is virtually impossible to isolate, in any empiresearch, the weight that other factors,
such as size, dimension of markets, local contbaracteristics, fiscal and regulatory
environment, among other lot less important, mayehan a firm's economic

performance.

After all, as Tam (2002) points out, even in thoases where environmental information

is made public,

“the reporting of environmental indicators by comies varies widely. This
leads to questions such as whether progress istigihg made on reducing
environmental effects, where the reductions ocdurw can different
companies be compared and benchmarked, and whet@ereporting of
environmental parameters by companies is largelgagketing effort. The
National Academy of Engineering (1999) notes thatnfetric expressed in
pounds per vehicle produced may be different fdremtise comparable
vehicles because of differences in vertical integnaand supplier chains
among manufacturers.” (Tam (2002: 419).

“Furthermore, this type of reporting is usually gesphically insensitive:
water used for manufacturing in North America kely to produce different
environmental consequences than water used for fangnoung in an
impoverished nation.” (Tam (2002: 421).

Together, these results strongly suggest that tiseaehigh level of subjectivism in the

analysis of an organization’s environmental periamnoe.

% The systematic research identified a consideralmeber of empirical studies focusing on the relatiop between
environmental and economic performance, which wetdncluded in the review sample, due to size idarations.
Some of the most relevant are the following: RusebFRouts (1997); King and Lenox (2001); Menguc @zdnne
(2003); Hitchens et al. (2003); Lefebvre et al.02)) Salama (2004); Benito and Benito (2004); Hitchehal. (2005)
Wagner (2005); Soyka (2006); Montabon et al. (20G0dfrey et al. (2009); Peters and Mullen (206%nri and
Journeault (2010); Ferreira et al. (2010); Bartkaskil. (2010); Clarkson et al. (2011); Orellano gudota (2011);
Guenster et al. (2011); Lioui and Sharma (2012)eAnand Othman (2012).
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Pagell et al. (2013) also discuss country relat@dations in addressing environmental
iIssues. The authors state that more proactivenesgarrying out environmental

investments is more common in more liberal econemie

“the more limited governmental response to envirental issues in North
America and parts of Europe has had the effectodfirfig forward-thinking

businesses located in these regions to take veolumtdtiatives to address
issues that have often been addressed via reguiaticontinental Europe [...]
firms based in North America, Ireland, and the U&vé developed explicit
environmental strategies, while organisations imtioental Europe have
generally dealt with environmental (and socialuessimplicitly because of the
higher regulatory burdens and societal expectati¢Ragell et al. (2013: 429)

Empirical research confirmed that the average leokl corporate environmental

investment does vary significantly by country.

As a consequence, the concept of environmentalogmeaince continues to require
contributions that can shed light on how to effesif and objectively measure
achievements and negative impacts. The complekitys derives to a great extent from
the difficulty in setting boundaries around whatistthat should be measured, since
according to different perspectives (all legitin)ate diverse set of indicators and results
can be taken into account. Standardization of pedoce assessment will hardly be
reached, until after some degree of maturity is #ndeavor is achieved. As Burnett and
Hansen (2008) point out, the empirical evidencéhefpositive impact of eco-efficiency

Is in its infancy and more studies are needed.

An interesting question is how this issue is appined in public sector organization,
where the drive to maximize profit or to createueals practically non-existent and the
concern which eco-efficiency gains, which are ndiynaonly effective on the

medium/long term goal, is usually not among thempiblic management priorities. A

few papers address this topic.

Enticott and Walker (2005) propose that assessmehtgerformance within public

agencies need to be expressed in terms of impectuatability, responsiveness and
formal effectiveness. The authors examined wheglistainable management practices
were positively associated with organizational @erfance and with sustainable

performance in English local governments. They hated that sustainable management
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was, in fact, related to sustainability performanoet not to other measures of
organizational performance, that is, the achieveroé high level of performance had

no connection with sustainability concerns.

The UK is one of the leading countries in publictee sustainability concerns. Enticott
and Walker (2005) suggest that even more diffichlin translating organizational
environmental performance into an objective measargying to assess the integration
of environmental and sustainability issues in olgrarformance, through non-financial
measures. In addition, the result may simply befl@etion of organizations’ (in general)
traditional poor performance on eco-efficiency ngaraent and assessment. Enticott and
Walker (2005) highlight the need for sustainabilitgdicators that may help in assessing
performance at other levels than quantified outgsiish as recycling and air pollution),

which seems to be a task as complex as it is nefeva

The effort towards eco-efficiency gains, which arermally only effective on the
medium/long term goal, is understandably not arftyidor public managers, who usually
make decisions according to the governmentallyegsuolicy frameworks and priorities
(CIPFA, 2004). Besides, the public budgetary restms aggravate this need to prioritize
expenditure related with the public services’ cooenpetences, which usually means a

small percentage of public financing allocatedrisinmental projects.

The low levels of environmental performance measerd in the public sector may be
also explained by the inexistence of legally esshleld reporting frameworks that address
specifically environmental performance indicatofis can be understood when we
analyze, for instance, the Portuguese case. In fmtle from responding to the
requirements of environmental management systerher(vapplicable), namely in the
framework of the European Eco-Management and ASditeme (EMAS), no other
disclosure is imposed on public organizations inti@al. Some Municipalities have
begun implementing GRI's guidelines and have regabron economic, social and
environmental information (a few examples are PoMarinha Grande and Sert®).

However no connection is established between emviemtal and financial performance,

%To see Porto’s Sustainability Report: http://www.cm-
porto.pt/users/0/58/RelatriodeSustentabilidade 43844b47a03ef593a97772900ca;pdf

To see Marinha Grande’s Sustainability Report: Hitpv2.cm-mgrande.pt/filecontrol/site/Doc/1818RS-
MarinhaGrande-Final_CD-Rom.pdf

To see Sertd’s Sustainability Report: http://www-senta.pt/conteudos/default.asp?1D=194
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in an eco-efficiency perspective, apart from sonmmetized data on resource and energy

consumption and environmental expenditure.

Regardless of the reported poor performance ofipuistitutions as far as environmental
and sustainability goals are concerned, it is irtgmdrto bear in mind that public
authorities have an undeniable responsibility ire thromotion and fostering of
environment friendly investment. Public sectorafier all, (or should be) the main agent
of sustainability awareness raising and the manaf¢he major green initiatives and
incentives. There is a natural expectation frometgdn general that public institutions

should lead by example.

According to the dominant trend in literature, espky the most recent studies, it is
reasonable to argue that the question “Does ittpdye green?” has long ceased to be a
side issue for businesses and organizations inrglefféne amount of empirical evidence
suggesting a positive relationship between envimmal actions and firm valuation is too
relevant to be ignored. This evidence is partidulsalient in more recent years (see note
reference 34 above) and has important implicationdusiness managers (Clarkson et
al., 2011). This can be justified not only for ip@wing concern with the environmental
implications of business operations, but also bg tmportant developments that
environmental management and accounting methods badergone as an answer to

challenges in this area.

Although it is not reasonable to expect that aljamizations are in the position to
implement EMA systems and to start assessing theastment decisions and financial
performance, it is certainly an imperative that thmain financial implications of

environmental practices, either voluntary or imubbg regulation, are taken into account
in an accurate and sensible way. The cost of nimigdid may be too high both in short

term and long term as a consequence of the indwitaks of competitive value.
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4. CONCLUSIONS

4.1. Implications for further research

Although EA can be considered a “marginal” issudhini the vast scope of the
accounting and finance areas, this systematicwewofdahe literature confirmed that it is a
very rich field of research. The systematic redeadentifies an extensive number of
papers focusing on these issues. Importantly, fhergity and quality of the studies
addressing the process of value creation and k&iageship with EA, environmental

investments and environmental performance wasfaisal to be significant.

Value creation will always be the main purpose adibess. Accordingly, the methods to
accurately measure the financial implications ofiemmental activities will have to be
in the spotlight of EA practices. Notwithstandinige measurement of intangible or non-
easily quantifiable factors (such as public imagegrkers motivation, customer
satisfaction and creditworthiness, or a firms’ efifee contribution to environmental

protection or improvement) is a very complex preces

According to Jeffers (2008) “accounting for greaitiatives is still a developing science,
not every environmental component can be consideradilued in a manner which is
accurate, consistent or widely accepted as normexpgrt academic opinion” (Jeffers,
2008: 77). The ultimate challenge is to devise aehdhat not only is technically
accurate, but also incorporates all the multiplaeatsions of environmental matters for
organizations. Consequently, this model must besae§l to the organization’s needs and
purposes allowing the identification of undispuedtivers of value creation. Until such a
solution is achieved, it is unlikely that managardy acknowledge the importance of
environmental issues for organizations since théy mot know how to effectively
measure the related costs and benefits and, inviys to measure their contribution to

value creation.

Previous studies reveal that, to a large extergarization’s environmental activities
impact on its financial performance. This systemegview of the literature demonstrates
that most papers arguing for a positive link betwélee environment and financial

success are the most recent ones (see Appendndhat this trend is most evident from
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the year 2011 on. Accordingly, it is acceptablartgue that environmental activities and

environmental impact in businesses and other czgdons are increasingly significant.

The existing body of specialized literature, althowery rich and almost unanimous in
advocating the key importance of measuring enviremal implications, is far from
converging to a consensual approach. Some stuaties bn the production of accounting
data for reporting (Jeffers, 2008) and for interdatision making (Jasch, 2003; Jasch,
2006; Bargliani and Martini, 2012; Bartolomeo et &000; Rogers and Kristof; 2003)
whereas others present frameworks for investmemtaggal. Importantly, some of these
last studies argue that environmental investmehtsuld be subjected to the same
appraisal methods as conventional investments éipanhd Young, 1998) whilst others
claim that environmental investments require speafethods (Raar, 2008; Roy, 2008;
Stanojievic et al., 2010). There is also a sigaificnumber of studies focusing on how to
measure social and economic implications of orgdiumal activities, but that fail to
establish a connection between this level of impasiessment and the measurement of
financial success or value creation (Hill & Crabtr003; Ball, 2005; OECD, 2006
Atkinson & Mourato, 2008; Jones, 2010; BaumgarteiQ&aas, 2010Moutinho and
Mouta, 2011; Schaltegger, 2008; York, 2009). Thisdg also concludes that many
conceptual and empirical papers based their madetbhe concept of eco-efficiency and
eco-effectiveness (Figge, 2005; Rudenhauer e2@05; Vellani and Ribeiro, 2009; Figge
and Hahn, 2004; Figge and Hahn, 2012). Finallyeahpapers (Schaltegger and Figge,
2000; Figge and Hahn, 2004; Figge and Hahn, 204y Borward three concepts that
measure the degree of economic success linked avigiven (set of) environmental
action(s) or investment(s): the notions of “shatdaovalue”, “sustainable value added”

and “environmental value creation”, respectively.

These last three contributions are the most retet@miink environmental performance
with financial performance, to the extent that th@gvide a measurable and objective
framework to assess the financial implications bé& tenvironmental protection in
businesses. The first conceptshareholder value” measures the impact of
environmental protection on shareholder value amglies that investments in the
environment can only increase shareholder valuenvwthey generate a return that is
higher than the costs of capital. It is a fairlyfatesible notion, although it does not
include any explicit analysis of the social aspexftgorporate environmental protection
(such as legitimacy issues and the wider conceitis sustainable development). The
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notion of “sustainable value added” is a relative measure that compares the
environmental performance of a company to a bendhniameasures added value in
terms of the compared efficiency and effectivenassthe use of external costs
(contribution to sustainability) and of the opparity cost (of the invested capital). The
environmental or sustainable contribution here i@red implies that economic, social
and eco-value added is simultaneously credteadvironmental value creation” is also
based on the return generated by a given envirotanémvestment and posits that
environmental value is created when the generattenlr lies above its opportunity cost.
It also entails a benchmarking element: environederdlue created measures the level of
efficiency with which an organization uses envir@mtal resources, compared to the

market on average (for instance, compared to ithesiiny sector average).

Common to these models is the idea that envirorashestiue creation involves joint
achievement of economic success and an improved ¢évenvironmental performance.
Despite the mathematical objectivity underlying ttoemulation of these theoretical
propositions, the “weakest link” seems to be thargidication of the contribution to
environmental sustainability, that is, of the emtdrcosts of business activities. The
notion of environmental performance is, in itsedther subjective, as shown above, since
it may refer to the amount of “green” investmemhig amount of C@emissions over a
given period or a more systematic effort to incluelevironmental issues into the
business’s strategy. None of the proposed modeis $e definitely solve this problem.
Extensive implementation efforts will be necessdoy test the validity of these

propositions.

This systematic literature review has contributedhie EA literature to the extent that it
has identified and described critically some of tmain studies focusing on how
organizations’ environmental activities are accednfor and assessed in terms of their
impact on financial performance and on value cogatit also pointed out that this field
of study could benefit a lot from further developit® towards the attainment of a

satisfactory theoretical framework.

Due to the still emerging nature of scientific wook the subject of EA and value
creation, further research could achieve intergstiontributions by focusing on at least

three main study avenues:

Sénia Pinto 74



Environmental Accounting and Value Creation: A 8ysatic Review of the Literature

This literature review has shown that the numbersiofdies in the EA area is
immense and, more importantly, that the concepesl & address EA issues are not
consensual. Many approaches are country specific the understanding and
application of EA has varied widely across timgyessally in the last few decades.
Therefore, it is important to conduct a criticabbysis of the concept and practices of
EA in order to contribute to the desirable standatibn of terminology allowing the
establishment of a solid foundation for furtheestific debate and developments;
One limitation revealed by this study is the inexi€e of a standard costing system
that includes environmental costs in the deternonatf cost objects. Additionally, it
has been identified that an increasing number @ermare discussing theoretic
models to measure the impact of environmental ifietsvin value creation. As such,
the development of an Activity Based Costing mettspecifically designed to
identify environmental activities may contributeao accurate identification of costs
in organizations as well as to measure the imphenwgironmental activities in the
value creation process. The definition of quartiaindicators may minimize the
subjectivity of the appraisal,

The measurement of value creation in the environah@mea is a very complex task
since it is difficult to estimate both cash-flonssaciated with such investments and
the discount rate of such investments. This conifyléx related to “hidden sources
of value”, i.e., the underestimation of social féeehat are only observable in the
long run and create value to the planet. The inpae of such issues suggests that
the connection between environmental investmerdspablic policy decisions offers
a rich area to explore. One of the possible rebeapportunities is related to the

impact of green taxes in firms’ decision makinggass and value creation.

4.2. Methodology Appraisal

The systematic literature review process, as opptsdhe traditional literature review

methodology, has allowed for an improved acadengiarrin the research method. The

selection of papers based on relevant keywords¢lsestrings and exclusion criteria add

transparency and robustness to the research anceredrsonal bias significantly.
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As a main shortcoming | would like to mention tleidwing: some papers resulting from
previous key literature research were included th® final sample of papers for the
systematic literature research (a total of 5 pgpdsis option was made after careful
consideration. Although the papers concerned wetréonind in the systematic research, |
assumed this was due to the following reasons:uttee of a unique database and the
multidisciplinary nature of the issue at study ifis$ widening the scope of the sources
used. Many titles of some very relevant paperdéotopic did not include the selected
keywords, because they were written in Portuguesk reot published in international
journals (2 of them) or because they were publisiteedonference papers (the remaining
3).

It may be argued that the scope of keywords anatisestring should have been widened.
However, one major concern in this thesis was &pkée number of papers identified in

this systematic review of the literature within amageable size, allowing the discussion
of the central question of this study. Unquestidynabere is some subjectivity in these

choices as well as in the definition of the setattcriteria and it is a given fact that

subjectivism cannot be altogether eliminated frbmprocess. Notwithstanding, | believe
the systematic review methodology enhanced thatgudlthis dissertation.

4.3. Learning Experience

The process of writing this dissertation has bearerg enriching learning experience.
From the methodological point of view, developingsgstematic literature review
methodology was extremely rewarding, since it aldwne to improve significantly my
research skills and the privilege of employing ahmnod that is academically validated.
The systematic review process ensured a level wipoehensiveness and quality to the

final work, that the traditional literary review thed would not allow.

The discussion of papers related to EA and valaatiom was enhanced by the use of the
systematic literature review methodology. The stiijéy around the selection of the
sample papers was minimized, as more objective teagksparent procedures were
employed. Instead of a random collection of papies,process was conducted through
the use of a reliable method to include all possiblevant papers avoiding personal bias.
This contributed unquestionably with added valumiofindings.
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4.4. Concluding remarks

The idea to develop a dissertation around the topi€EA departed from a personal
conviction that sustainability is an unavoidableurs in today’s society. The point of
intersection between environmental and sustaimahioncerns, accounting and value
creation is definitely the challenge of accuratatyl rigorously measuring organizations’
impacts, whether in terms of harm caused to tharalenvironmental or as far as the
generated benefits are concerned.

Many organizations claim to be environmentally aavand responsible but cannot
translate their efforts to become more sustaindbbd,is to reduce environmental impact
and to act preventively, into measurable and oledlata. They also fail to properly
assess the implications of their environmental vdids in terms of the financial
performance since, at a first glance, the creasfoeconomic value to a business seems to

be incompatible with environmental protection.

Carrying out this “silent revolution” is, to a gteextent, the role of accountants and
financial managers, who will have to become indreglg aware and prepared to the deal
with this challenge. EA should be regarded as #dlerige that involves costs, especially
in the early implementation stage. However, envitental concerns enclose some very
serious opportunities to improve firms’ performaracel to create value, as long as it is
approached in a strategic way and supported bystdjuaccounting and financial

practices.
After all,

“[...] industrial society will evolve to the point vene sustainable development is the
norm-”.
(Russo and Fouts, 1997: 553)
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