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Introduction

Over the last century, the important increase irputtion and rapid economic
development has caused unintended ecological dsgvad and social disparities
(Shrivastava, 1995c; Hart, 1995). Ecological protdesuch as global warming, ozone
depletion, deforestation and desertification, awel biodiversity, and toxic waste as
well as the present social conditions around theldysuch as child labor in Asia,
workers’ rights in North America and Europe, pckii upheaval in South America, and
human rights violations in Africa, are just a fewamples of the challenges that our
world is facing today (Epstein, 2008). Recognizthg importance of these challenges,
the Bruntland Commission has introduced the conegptistainability for the first time.
Defined as the “development that meets the needseopresent without compromising
the ability of future generations to meet their omaeds” (Brundtland, 1987), the notion
of sustainability integrates economic, environmerad social perspectives into the
objective of developing a more equitable and wealorld in which the natural
environment and the cultural achievements are predefor generations to come
(Dyllick and Hockerts, 2002).

Since this role and responsibility imposed on coapons has been largely recognized
(e.g. Porter and Van der Linde, 1995a; Shrivasta985c; Porter and Kramer, 2011),
organizations around the world face increasing ques to reduce their ecological
impacts and address social issues. The environirerdasocial regulations have become
more demanding and restrictive (Vogel, 2003; Garzéilenito and Gonzalez-Benito,
2006). Also, the costs associated with environnieatal social aspects are rapidly
growing (Parker, 1999). Fines and penalty costbao®ming more significant as well as
the implementation of emissions, rights, carbonketaand environmental tax increases
for the more pollutant firms (Cook, 2009; MacKenz#®09). Moreover, the different
stakeholders, such as the community, NGOs andtorgsre putting more pressure on
organizations to consider ecological and socialeeisp (Berry and Rondinelli, 1998;
Henrigues and Sadorsky, 1999; Buysse and VerbeXg3)2 Therefore, sustainability



concerns have become an important and unavoidables ithat organizations need to
address.

Hence, the issue of whether companies should centieir social responsibility or the

impact of their activities on their stakeholdersn longer up for discussion (Epstein,
2008). For them, the recurrent question has bedumeto improve environmental and
social performance without compromising long-temofipeability (Figge and Hahn, 2002;

Epstein and Roy, 2001). Because they are pressumedshareholders to deliver profits,
managers are faced with the challenge of manadiegparadox of simultaneously
improving social, environmental, and financial peniance (Epstein, 2008). For more
than fifteen years, there has been considerablateleb the literature about the positive
or negative contribution of environmental and sbgeerformance on economic

performance. Some scholars have questioned thetiveosimpact of adopting

sustainability strategies on organizational contpetiess (e.g. Walley and Whitehead,
1994; McWilliams and Siegel, 2000; Nidumolu, Pradalet al., 2009). However, a
growing body of literature has argued that thesatesjies could lead to an increase in
economic performance (e.g. Burnett & Hansen, 2&R&so & Fouts, 1997; Al-Tuwalijri

et al.,, 2004; Wagner & Schaltegger, 2004; Henri ajalrneault, 2010). For

organizations, the adoption of a sustainabilitatetygy may lead to organizational benefits
(Bansal and Roth 2000, Paulraj, 2009) by creatimprapetitive advantage (e.g. Hart,
1995; Porter and Van der Linde, 1995a; Christm&@@0; Porter and Kramer, 2006;
Lépez-Gamero, Molina-Azorin et al., 2009). Howevalthough a consensus on the
financial benefits of improving environmental anacigl performance seems to have
emerged, the identification of the specific circtemges and conditions needed for
organizations to reach this win-win situation remsaian important and unanswered

question for managers.

Also, stakeholder management and integration, dnéh@® fundamental elements of
sustainability performance (e.g. Hillman and Ke2901; Neely, Adams et al., 2002;
Buysse and Verbeke, 2003; Unerman and Bennett,; 2B@direr, Langer et al., 2005;

Unerman, 2007; Delmas and Toffel, 2004, 2008), mesnan important concern for



managers. Indeed, in the context of sustainabiibynpanies must assume a broader role
than simply delivering value to their shareholdétiey want to succeed over time. The
purpose of the corporation must be redefined tatershared value that enhances the
competitiveness of the firm while simultaneouslynsidering the social concerns and
values of the community in which they operate (&oand Kramer, 2011). In that case,
the consideration of the needs and expectatioesearfy stakeholder that influences and is
influenced by the organization is essential to méz& corporate value (Barton, 2011).
However, many questions arise when considering giagand integrating stakeholders:
Which stakeholders should be considered? How aesetbtakeholders be best integrated
within the organizational processes? When the dapens are often conflicting or
diverging among stakeholders, how can they simatiasly be fulfilled and how can the
needs of every stakeholder be satisfied? How anghtat extent will the fulfillment of
stakeholders’ expectations and needs influenceaisadility performance? All these

questions represent important challenges for marsage

The development and implementation of sustaingbiitrategies throughout firms
represent another important challenge for manadésstein, 2008). Since the
organization has to be transformed, redesigned, rasttuctured in order to achieve
sustainability (Shrivastava, 1995c), the challeregdes in how the processes, structure,
and systems should be adapted to support the etepsustainability strategy and how
this strategy can be translated into action withiscomplex organization (Epstein and
Roy, 2001: p. 593). The literature has recognizexirteed for organizations to adopt a
sustainability strategy to develop strategic tawltsch integrate environmental and social
aspects into the core business of the firm andnto gerformance measurement to the
strategic sustainability objectives of organizasiqe.g. Dias-Sardinha, Reijnders et al.,
2002; Figge, Hahn et al.,, 2002; Lansiluoto and el@p@d, 2008). Recently, the
environmental management accounting field has argbnat eco-control may represent
one of these strategic tools that can be used ppost a sustainability strategy
(Schaltegger & Burritt, 2000). As a specific apgtion of management control systems
(MCS), eco-control refers to formalized proceduaesl systems that use financial and

ecological information to maintain or alter pattein sustainability activities. The eco-



control literature has thus far provided a concalptiescription of the role of eco-control
systems in supporting environmental management (ethe, Myrtveit et al., 1999;
Chinander, 2001; Epstein and Wisner, 2001; Figgihriet al., 2002; Burritt, 2004) and
has used case studies to illustrate this contobhufe.g. Meyssonnier and Rasolofo-
Distler, 2008; Morsing and Oswald, 2009). Howewary few studies have specifically
examined the role of eco-control in supporting gpoocate sustainability strategy (notable
exceptions include Marquet-Pondeville, Swaen an®Rd»gé (2008) and Perego and
Hartmann (2009)). Hence, several important cha#lsngemain overlooked when
managers consider adopting eco-control systemsritee dhe sustainability strategy
throughout the firm.

First, little is known about how organizations implent eco-control systems. Do
organizations develop new control systems or dy #Huapt their existing ones? If the
latter case is considered, which control systemismanagers have to adapt to support
the sustainability strategy? How will these systdrasadapted to integrate environmental
and social issues in order to support a sustaitabitategy? How would managers adapt
and which resources would be involved? To whatréxémd how might different eco-
control systems interact to support the corporatgtasnability strategy? So far, few

answers have been provided to these importantiqunest

Another question resides in the ability of eco-cointo support the sustainability strategy
and simultaneously improve environmental, socia anonomic performance. So far,
little insight has been provided into answering tQuestion. Notable exceptions include
Judge & Douglas (1998) and Wisner, Epstein, & Bag@2006) that have found that the
integration of environmental concerns into stratggfanning contribute to environmental
and economic performance. More recently, Henri dmarneault (2010) have found that
the use of performance measurement systems assvelke integration of environmental
concerns into the budget and incentives contriioteenvironmental and economic

performance. So far, this literature has consideretirect influence of the adoption of
eco-control on sustainability performance. Howettels doubtful that the simple fact of

using eco-control systems will directly improve tsirgability performance. The reality is



probably more complex than that. Hence, littleghsihas been offered to managers into
how the influence of eco-control on sustainabifigrformance is operationalized within

the organization.

Moreover, it is commonly recognized that “managetreamtrol systems (MCS) should
be tailored explicitly to support the strategy bk tbusiness to enhance competitive
advantage and encourage superior performance” {iedahgdmith, 2007:753). However,
considering the particularities of the corporatstainability strategy, it is not clear if the
eco-control systems will have the same role asbleas observed globally in the MCS-
strategy literature. Indeed, a sustainability sggtmay not only be implemented to
increase productivity and gain a competitive adaget but also to increase corporate
image and reputation (Wilmshurst and Frost, 200@ndal and Hunter, 2003; Cho and
Patten, 2007). Hence, when the intentions are ma&mnbuild corporate reputation and
image, will managers implement eco-control systantee same manner and to the same
extent as when the intentions are to increasengsfiproductivity? Moreover, since it
remains uncertain at a more global level, how trenagement control systems will
behave in response to different types of strate@iiaagfield-Smith, 2007; Dent 1990),
the way that the eco-control systems will be imgated and will help to translate
corporate sustainability strategic intentions irgotions remain very important and

unresolved questions.

Research questions

The aim of the present thesis is to provide insighd these very important challenges
and questions by examining the role and contrilbutadd eco-control to support a
corporate sustainability strategy. this thesis @rarmore specifically four main research
questions: (i) to what extent the eco-control systemay support the corporate
sustainability strategy formulation, (ii) to whaktent the eco-control systems may
facilitate the deployment of this strategy withiretorganization, (iii) to what extent the
eco-control systems may assist in the conversiostrategic intentions into actions and

(iv) to what extent the eco-control systems maytrouate to the improvement of the



environmental, social, and economic performancehef firm? This thesis considered
both the passive and active view of eco-controk phssive view of eco-control refers to
its traditional role of measurement and feedbackenthe active view of eco-control
refers to a more dynamic role where these systeengsed to sent signals throughout the
firms that contribute to focus organizational atii@m, to stimulate communication, and to
motivate people and sustain their enthusiasm (CathgbYeung, 1991). Hence, eco-
control systems are considered in this thesis nbt as a surveillance mechanism but
also as a liaison mechanism.

Adopting an approach by articles, this thesis psegathree papers to investigate these
research questions. The aim of the first articiitled “The influence of eco-control on
environmental and economic performance: A natuegource-based approdtlis to
sheds light on the second and fourth researchiguegtresented above by examining the
ability of eco-control to facilitate the deploymeuit sustainability strategy by fostering
environmental capabilities and to contribute to timprovement of environmental and
economic performance. The aim of the second as&elgtled ‘Levers of eco-control and
environmental strategdyis to investigate more specifically the third @asch question by
examining the ability of eco-controls to transl&evironmental strategy into actions.
Finally, the aim of the third article entitledStistainability balanced scorecard: a
conceptual frameworkis to sheds light on the first research questip®examining how
the traditional management control systems coulchdepted to support the corporate

sustainability strategy formulation.

Methodology

As suggested in the title, the articl8uUstainability balanced scorecard: a conceptual
frameworK adopts a conceptual approach. This paper buifdsnore than 200 articles
from different streams of literature including agoting, management, marketing,
operational and strategy. The two other articlesth& thesis rely on an empirical
approach. These papers are based on a survey Hwmtadministered to Canadian

manufacturing firms. Two main reasons have jugtifihe choice of a survey as



methodology for these articles. First, the aim o thesis is to get a global vision of
what is done in the field of eco-control and sustble development in Canadian
companies. Hence, the survey represents a goaudinmsit to obtain data from a wider

population. Second, structured questions are requair gather the data necessary to
investigate the research question included withenttvo empirical papers of this thesis.
Although it would have been possible to obtain ¢heéata through structured interviews,
the number of respondents is potentially greatergua survey method, thus increasing
the scope of the research. Using a total desigmadeproposed by Dillman (1978), a
mailing survey was administered to a random sangfleCanadian manufacturing

subunits or fully autonomous entities. A total @f92valid questionnaires have been

received, for a response rate of 17%.

The data provided by this survey were analyzedgutie Structural Equation Modeling
(SEM). SEM consists of a set of linear equatiorst g8imultaneously test two or more
relationships among endogenous and exogenous ligBollen, 1989; Bollen and
Long, 1993). This statistical technique was chdeents ability to support the implicit
vision of this thesis that considers that consgutcave a relative and simultaneous
influence on each other. By incorporating multippaditional analysis techniques, such as
path analysis, confirmatory factor analysis, regims analysis and simultaneous
equations model, SEM represents a rigorous andbieliinstrument that provides an
adequate environment to measure and analyze thstib@pproach and global view
proposed in this thesis. Also, the SEM offers salveenefits such as accounting for
random measurement of error, controlling for solymes$ of non-random errors, and
allowing for a straightforward evaluation of congent and discriminant validity
(Blanthorne, Jones-Farmer, et al., 2006). Moreavércludes benefits of other statistical
approaches, such as Partial Least Square (PLSpwtrithaving their drawbacks (Ping,
2009). For example, most of PLS's strengths, inclydhe possibility to measure
nominal, formative, and collinear latent variabléee possibility to handle latent
variables with poor psychometrics, and the capshilf forecasting, are all covered by
SEM. On the other hand, a PLS method has sevegaltive points that SEM does not,

such as the difficulty of interpretation of pathefficients that are not based on



covariance and the problem of reliance on bootsstapdard errors which are biased
without correction. Finally, since the two empitigaapers of this thesis rely on a
mediation model, SEM tests for that kind of relasibips between variables in a more

straightforward manner than traditional methodsr¢Ba& Kenny, 1986).

Theory

Although the management control systems researcimamly dominated by the
contingency theory, the two empirical studies af #rticle rely on a mediation model to
investigate the research questions. Hence, theohitrese studies is neither to examine
if a different “fit” between the control systemsdathe strategy have an impact on the
organization’s performance nor to compare the 8ira¢ control systems and process
configuration of the more performing organizatiomgh those of the less performing
ones. Instead, the objective of these studies mxtomine the ability of eco-control to
convert the strategic intentions into actions anddeploy the strategy within the

organization.

The later objective is more specifically investaghtby relying on the Resource-based
view theory (RBV) (Barney, 1991; Wernerfelt, 1984his theory has over the years
become one of the most important and influentieéashs of research in the field of
strategy (Barney, Wright, & Ketchen, 2001; HoopEdsen, & Walker, 2003). RBV

theory advocates that the improvement of a firnégfgrmance requires the development
of unique, valuable, inimitable and non-substitigatirganizational capabilities. These
organizational capabilities are characterized hymgex, reliable, repeatable and distinct
problem-solving routines that combine the uniqusuoeces of firms (Lengnick-Hall and

Wolff, 1999; Peteraf and Barney, 2003). The fundat@eassumptions of this theory is
that incomplete factor markets allow resources eamglbilities to be heterogeneously
distributed among firms and to be imperfectly mebiBarney, 1991; Peteraf, 1993;
Barney, 2001). Hence, the development and maintenaof distinctive valuable

capacities that are imperfectly imitable and stibistble contribute to the firm’s sustained

competitive advantage that cannot be easily indtatecompetitors (Barney, 1991; Amit



and Schoemaker, 1993). Applying the RBV theoryha environmental context, this
thesis empirically investigates the ability of emmtrol to foster environmental
capabilities, which represent specific organizalorapabilities, and the contribution of
these environmental capabilities not only to ecoeoperformance, which build on the
fundamental premise of the RBV theory, but alsoutiameously to another specific level

of organizational performance which is, in thisesaanvironmental performance.

Definition of constructs

This thesis relies on several main constructs, udioly eco-control sustainability
corporate strategy, stakeholders and environmesdalal and economic performance. In
order to facilitate the understanding of theseedéht constructs, a brief description of

each of them is presented next.

Eco-control

Eco-control systems are the application of finadneiad strategic control methods to
environmental management (Schaltegger and BuzfiaQ; Henri and Journeault, 2010).
Following the work of Simons (1990; 1995) on mamaget control systems, eco-
controls are defined as the formalized procedures systems that use financial and
ecological information to maintain or alter pattenm environmental activity. As for
management control systems, eco-control systemad@ca large variety of systems,
including performance measurement systems (PMSQigddy strategic planning or
incentives that integrate environmental and soaspects. Among these different
systems, this thesis mainly focuses on PMS. Thascehis based on two main reasons.
First, the literature has widely recognized PMSaasentral element of environmental
management in organizations (e.g. Tyteca, 1996gd-igt al, 2002; Schaltegger and
Burritt, 2000; Epstein, 1994). Second, nhumeroudistuhave demonstrated that PMS are
effective tools in strategic formulation and impkmation and can contribute to

environmental and organizational performance (dagjue and James, 2000; Baines and



Langfield-Smith, 2003; Ittner et al, 2003; Said att 2003; Henri 2006a; Henri and
Journeault, 2009, 2010).

PMS include numerical measures that provide kegrin&tion related to environmental
issues (Henri and Journeault, 2008) and about ffexteeness and efficiency of
environmental actions (Neely, Gregory et al., 199%)s thesis considers both the design
and the use of PMS. The articleustainability balanced scorecard: a conceptual
frameworkexamines how the balanced scorecard, a specifis R&¥mework, could be
designed to support a corporate sustainabilitytesisa More specifically, this paper
examines which groups of performance indicatorsukhdoe included within a
sustainability balanced scorecard, including penomce indicators related the economic,
environmental and social performance, as well akesiolder management, internal
processes and organizational capabilities. Thiglartlso provides a comprehensive
review of the cause-and-effect relationships betwteese performance indicators in
order to provide a better understanding of theasnability balanced scorecard design.
The two other articles of the thesis emphasize ube of PMS. Two different and
complementarily definitions of PMS use are spealficexamined. First, the articl&he
influence of eco-control on environmental and ecoigo performance: A natural
resource-based approatkxamines the different purposes from which theSPéduld be
used. In that case, the use of PMS refers to tteneto which these systems are used by
managers to monitor the progress and results aéinizgtional activities, to support
decision-making in all aspects of activities, amdfécus attention on environmental
issues from inside and outside the organizationo® the articlel‘evers of eco-control
and environmental strategxamines two different ways that PMS may be usgdhe
organizations, that is to say diagnostically oerattively (Simons 1990, 1995). The
diagnostic use of PMS relies on a management-bgp#ian basis and refers to the
utilization of critical information by the organitzan to monitor organizational outcomes
and correct deviations from preset environmentainddrds of performance. The
interactive use of PMS represents a regular ansbpat involvement of top managers in
the decisions concerning the environmental aotisitiof subordinates through an

intensive use of environmental information by topnagers and operating managers, an
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active and frequent dialogue among top managess;ttaface dialogue and debates, and

a focus on strategic uncertainties.

Corporatesustainability strategy

Most of the literature has provided typologies ofporate sustainability strategy based
on the environmental behavior of organizations.(&lgmann, 1985; Hunt and Auster,
1990; Roome, 1992; Hart, 1995; Clarkson, 1995). dddneless, the definition of
corporate sustainability strategy for this thesislds on the environmental strategy
definition provided by Stead and Stead (1995) afdrs to the sustainability strategic
posture that the organization chooses in ordeato g competitive advantage (Stead and
Stead, 1995). According to the environmental mamesge literature (e.g. Hart, 1995;
Porter and Van der Linde, 1995a; Russo and Fo9&7;1Dixon, Mousa, et al., 2005;
Ambec and Lanoie, 2008), two main sustainabilitatsigic postures may be adopted by
organizations: internally- or externally-orientdthe goal of organizations that pursue a
more internally-oriented sustainability strategy tes create a competitive advantage
through cost reduction and productivity improvem@sart, 1995; Shrivastava, 1995c;
Stead & Stead, 1995; Christmann, 2000) while tloalds, for the more externally-
oriented sustainability strategy, to create a ntadkmpetitive advantage through the
improvement of their corporate image and reputatitert, 1995; Russo and Fouts, 1997;
Dixon, Mousa, et al., 2005).While internally- andte¥nally-oriented sustainability
strategy represents two strategic choices for tlgarozation, they are not mutually
exclusive. Organizations may decide to pursue bottegies at the same time with more

or less intensity.

Different aspects of the corporate sustainabilitptegy are examined in the thesis. The
third article of the thesis examined how the coap®rsustainability strategy may be
operationalized through the performance indicaioduded within the sustainability

balanced scorecard and how different initiativesd aactions undertaken by the
organization may contribute to the realization bfststrategy. The second article

investigates the role of eco-control to convert cbenpetitive environmental strategy, a
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subset of sustainability strategy, into actionslevktie first article examines one possible
avenue of the deployment of the environmental egsatvithin the organization through

the environmental capabilities.

Environmental, social and economic performance

The definition of environmental, social and economperformance used in this thesis
relies on the work of Adams and Ghally (2006) afdDgllick and Hockerts (2002).
Environmental sustainability refers to the non-eééph of natural resources (i.e. the
consumption of natural resources at the rate bé@watural reproduction, or at the rate
below the development of a substitute), to atmosplstability (avoid emissions beyond
the capacity of the natural system to absorb asinéate them), and to the protection of
biodiversity and ecosystems. Hence, accordingisodéfinition, corporate environmental
performance includes the levels of consumption afemal, energy, and water, waste,
noise, smell and odour emissions, air emission,ceatamination, landscape damage,
and biodiversity destruction. Social sustainabilitgfers to adding value to the
communities in which a firm or its different sulbsides and plants operate by increasing
human capital of individual partners as well asthfering the social capital of this
community. It includes good working conditions, llesand safety improvements for
employees and the community, the protection of humghts, work force diversity,
equity and fairness, and local economic developméimially, economic sustainability
refers to the generation of sufficient cashfloweiesure liquidity while producing a
consistently above average return to firm sharedtsldEconomic sustainability can be
reached through continuous profitability improversetihat may occur through revenue

improvements or cost reductions.

As described within the sustainability balancedecard proposed in this thesis, the goal
of any for-profit organization adopting sustaindpil strategy is to minimize
environmental and social impacts as well as to meea economic performance.
However, one of the most important challenges remgifor the firm is to determine

what level of environmental, social and economidgrenance is considered to be a good
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level or a right level of performance. While it mbg easier for firms to establish what is
a good level of economic performance by having rcimaasures from stock market
prices, clear expectations from shareholders arssiple benchmarking with annual
statements, it appears to be less straightforwand dnvironmental and social
performance. Indeed, although governmental reguiatimay set the minimal level of
environmental and social performance required bgawizations, it becomes very
difficult to determine if the environmental and sd@erformance of a firm is good or
not. This problem is mainly due to the difficulty tompare the environmental and social
performance between different firms and the absehsgandard reporting. Although the
Global Reporting Initiative (GRI) has attempteddtal with this problem by proposing a
standard set of sustainability performance indisateery few organizations have so far
adhered to this standard. Also, a recent studyesfrHand Boiral (2011) has shown that,
even for firms that used the GRI as reportingddath, the comparability between firms
remains limited.

To overcome this problem, this thesis used a prmeasure to evaluate the level of
environmental performance of organizations. Indhele “The influence of eco-control
on environmental and economic performdngses an instrument developed by Sharma
& Vredenburg (1998). The respondents were askethdeate the extent to which
environmental practices have led to various tygdseaefits (e.g. a reduction in material
costs, increased productivity, better relationshipth stakeholders, overall company
reputation). Henri and Journeault (2010) have addid this instrument by demonstrating
that it is significantly correlated with objectidata obtained from the National Pollutant
Release Inventory (NPRI) In other words, the firms that reported havingodjo
environmental performance with this self-rated rimstent are those that have fewer

pollutants released in the NPRI. Hence, this ims&nt represents a good proxy of

! The National Pollutant Release Inventory (NPRPrisvided by the federal government of Canada. This
database contains information on more than 30Qawits released and transferred from individual
facilities across Canada (air, water, land andchei@ underground and transferred off-site to diahos
treatment, sewage, energy recovery and recycliile disclosure in this database is required evitgn
release and transfer are above a certain level,aofdw samples of our respondents are includeaimihe
database. Hence, this objective data cannot bedissdly in this thesis to measure environemntal
peformance. It was not possible to have accesthtr objective information on environmental
performance.

13



environmental performance of firms and has the adge to be easier to answer than if
the respondents were asked to subjectively reploeir tlevel of environmental

performance.

Stakeholders

As mentioned previously, stakeholder management iabegration is one of the
fundamental elements of sustainability performacstakeholder is defined by Freeman
(1984: p.46) as “any group or individual who cafeetff or is affected by the achievement
of the organization’s objectives”. Stakeholder gr@unclude, among others, employees,
suppliers, shareholders, customers, investors, eontyy government and non-
governmental organizations. This thesis examineas different aspects of stakeholders
that may influence the sustainability performandethe firm: their integration and
management and their role in a firm’s performanealwation. The integration of
stakeholders refers to the ability of the orgamrato establish trust-based collaborative
relationships with a wide variety of internal angteznal stakeholders to efficiently
integrate the requirements, expectations and petrsps of these groups into the firm’s
decisions and practices in order to create a catiyeehdvantage. The first article of the
thesis investigates to what extent this capabitityy influence the environmental and
economic performance of the firms. In the thirdicket of the thesis relating to the
sustainability balanced scorecard, this stakehold&rgration is included within the
initiatives and practices include in the internedqesses perspective, which contribute to

the sustainability performance of the firm.

This third article also introduces the role of staélders in the environmental and social
performance evaluation of the firm. As mentioneevpusly, one of the most important
challenges that organizations face when they adopustainability strategy is to
determine what level of environmental and sociafggenance is considered to be the
right level of performance. In fact, the acceptdbleel of performance could be set from
the expectations of the stakeholders. For exantp&eright level of environmental and

social performance could be the level from whicke tbrganization meets the
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environmental and social regulations required bg tovernment, responds to the
expectations of green customers, meets the quigtsafe location required by the
community or reaches the expected level of corporsdcial and environmental
responsibility requested by the investors. Thisdtharticle illustrated that meeting these
expectations and requirements can contribute to@ae performance by avoiding costs

and increasing sales.

Thesis structure

The thesis is organized as follows. The first captesents the article “Thefluence of
eco-control on environmental and economic perforoeanA natural resource-based
approacHh. The article ‘Levers of eco-control and environmental strateigypresented
in the second chapter while the third chapter prissthe article entitledSustainability
balanced scorecard: a conceptual frameworkinally, this document ends with a
concluding chapter that presents a summary of tie nesults of the thesis as well as its

theoretical contributions and practical implicagon
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Chapter 1

The influence of eco-control on environmental andeanomic
performance: A natural resource-based approach

Abstract

Although a growing body of literature has examiaed demonstrated a direct influence
of the adoption of eco-control on organizationaffgenance, little is known about how
this influence occurs within the organization. Biinlg on a natural resource-based view,
the aim of this study is to open this black box ardmine the potential of eco-control to
foster environmental capabilities and to analygentpact on performance. Two research
questions are investigated: (i) To what extent dees-control support environmental
capabilities? (i) To what extent do the environta¢eapabilities act as mediators in the
relationship between eco-control and environmeamal the economic performance of the
organization? Using survey-data from a sample afadan manufacturing firms, this
study empirically investigates the ability of theseuof environmental performance
measurement systems (EPMS), as one component-abatml, to support eco-learning,
continuous environmental innovation, stakeholdézgration, and shared environmental
vision capabilities which in turn contribute to thems’ environmental and economic
performance. The results show that the use of ERMt&rs environmental capabilities
by providing information, focusing attention, angpporting decision-making, providing
support for the role of eco-control systems to dosenvironmental strategic
implementation within the firms. Also, this studyds that the use of EPMS does not
directly contribute to environmental and economerfgrmance, but rather indirectly
through environmental capabilities. Hence, thiddgtdemonstrates that environmental
capabilities may represent the missing link betwd#enuse of eco-control systems and

the environmental and economic performance ofithe f

Keywords: Eco-control, natural resource-based vaawjronmental capabilities,

environmental performance, environmental perforteameasurement systems
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1.1 INTRODUCTION

The worldwide economic crisis and climate change &wo major concerns for
organizations at the moment. The question of howdociliate these two issues has
become fundamental. In practice and in theory,et@nomic impact for organizations
developing sustainable products and processesdmgsah the heart of numerous debates.
Although some managers and scholars question tpadiof adopting environmental
strategies on organizational competitiveness (&\Mplley and Whitehead, 1994;
McWilliams and Siegel, 2000; Nidumolu, Prahaladaét 2009), a growing body of
literature has argued that these strategies ceald fo increased economic performance
(e.g. Burnett & Hansen, 2008; Russo & Fouts, 1997Fuwaijri et al., 2004; Wagner &
Schaltegger, 2004; Henri and Journeault, 2010)ta@eauthors have gone even further
by arguing that the adoption of an environmentéilgrdly strategy represents the key
driver for creating value and stimulating innovatiwhich are necessary to overcome the
economic crisis (e.g. CEC, 2008; Clinton, 2009;umblu, Prahalad et al., 2009). Hence,
although a consensus on the financial benefitsnpfoving environmental performance
is emerging, the specific circumstances neededrfganizations to reach this win-win

situation remain to be identified.

Recently, the environmental management accountigA)? field has shed some light
on these important questions by arguing that ecwrob may represent one of the
mechanisms that can be used by firms to help tleetakke advantage of the potential
benefits related to environmental performance (Betger & Burritt, 2000). As a
specific application of management control systefW&CS), eco-control refers to
formalized procedures and systems that use finkmeid ecological information to
maintain or alter patterns in environmental aciiHenri and Journeault, 2010: p.2).
Among eco-control studies, some of them have eogllyy demonstrated that the

adoption of eco-control practices can contribute elavironmental and economic

2 EMA refers to the identification, collection, aysis and use of financial and non-financial infotiora to
support management activities in order to maxinem@ironmental and economic performance and to
achieve sustainable business (Henri and JourneaQtQ; IFAC, 2005; Bennett & James, 2000;
Bartolomeo et al. 2000).
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performance. For example, Judge & Douglas (1998) \fisner, Epstein, & Bagozzi
(2006) have found that the integration of environtak concerns within strategic
planning contribute to environmental and econongdgrmance. More recently, Henri
and Journeault (2010) have found that the use dbymeance measurement systems,
including the integration of environmental concerinsthe budget and incentives,

contribute to environmental and economic perforreanc

However, although these studies have considereideat dnfluence of the adoption of
eco-control on both environmental and economicgeerénce, little is known about how
the influence of eco-control on environmental andom®mic performance is
operationalized within the organization. Indeed, thk elements that may intervene
between these factors are unknown while they renmaiide a black box. Hence, these
previous studies have provided useful insights the role of eco-control to support a
win-win situation. However, the direct link betwedhe role of eco-control and
environmental and economic performance may be gitated, or at least incomplete. In
fact, it is doubtful that by simply using eco-cantsystems environmental and economic

performance will improve. The reality is probablpm complex than that.

Indeed, the Resourced-Based View (RBV) (Barney11%8ernerfelt, 1984), one of the
most important and influential streams of researctthe field of strategy (Barney,
Wright, & Ketchen, 2001; Hoopes, Madsen, & Walk2003), has advocated that the
improvement of a firm's performance necessitatee tlevelopment of specific
organizational capabilities (Lengnick-Hall and Wplf999). Hence, a central element of
this perspective is that the development and thentereance of organizational
capabilities give organizations the capacity toateemore value than the least efficient
competitor (Lengnick-Hall and Wolff, 1999; Petesafd Barney, 2003). In other words,
unique capabilities create a competitive advantagech in turn leads to improved
economic performance improvement. Following thiswi the development of these
capabilities may be one possible solution to thesing link between eco-control and

environmental and economic performance.
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However, two important questions emerge when censig this solution: (i) do

organizational capabilities also contribute to emwmental performance to support a
win-win situation? and (ii) does eco-control fostganizational capabilities? First,
applying the RBV in the context of environmentalnagement, research in the Natural
Resource-Based View (NRBV) has argued that envieoriat capabilities, a subset of
organizational capabilities, are associated on dhe hand with firms’ sustainable
development and management (Hart, 1995; van Kleef Boome, 2007; Darnall,

Henriques, et al., 2008), pollution prevention (Busnd Fouts, 1997), and proactive
environmental strategy (Sharma and Vredenburg, ;1298gon-Correa and Sanjay,
2003; Darnall and Edwards, 2006; Aragon-Correa,tatlo-Torres et al., 2008) and on
the other hand with a competitive advantage and@oa performance. Although this
research has shed light on the operationalizatfarapabilities in a NRBV perspective,
minimal support has been provided due to the ldanpirical evidence and replication.
Moreover, although this literature may implicityuggest that the development of
particular capabilities by firms can contribute sltaneously to environmental and
economic performance, no empirical evidence hasn bg®vided to support this

argument.

Second, a recent study of Henri (2006a) has shdwat MCS can support the
development of firms’ capabilities. This researds largued that the use of MCS can
foster organizational capabilities by focusing m@tittn on strategic priorities and
stimulating dialogue. However, notwithstanding therk of Henri (2006a), few studies
have thus far examined the influence of MCS on mimgdional capabilities. Furthermore,
no attention has been specifically devoted to iigasng the capacity of eco-control, as

a subset of MCS, to support organizational capgaslin an environmental setting.

The aim of this study is to offer preliminary anssvéo these important questions by
examining the potential of eco-control to supponviemnmental capabilities and to
analyze its impact on environmental and economitopeance. More specifically, two

research questions are investigated: (i) To whaengxdoes eco-control support

environmental capabilities? (ii) To what extenttde environmental capabilities act as
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mediators in the relationship between eco-contrad @nvironmental and economic
performance of the organization? These two resequastions are tested empirically

using survey methodology to obtain data from Caaradianufacturing industries.

The remainder of this paper is organized as folloM first section presents a review of
the NRBV, environmental capabilities and eco-cdntliteratures. Thereafter, the
presentation of the theoretical framework and theetbpment of a set of hypotheses are
presented. The next section presents a descriptithre survey design and a definition of
the main constructs. The final section presentdhberetical contributions and practical

implications.

1.2 THEORITICAL FRAMEWORK
1.2.1 Definition of constructs

Natural Resource-Based View and environmental cédipab

The resource-Based View has received considerdteletian in the literature in last two

decades (Acedo, Barroso et al., 2006). It ha®srbecone of the most dominant and
widely accepted theories in the field of strategi@nagement (Powell, 2001; Priem and
Butler, 2001). This theory is based on the prireighat idiosyncratic and valuable
resources and capabilities controlled by a firm pasovide a competitive advantage
(Penrose, 1959; Rumelt, 1984; Wernerfelt, 1984nBgpr1986; 1991). The fundamental
assumptions of this theory is that incomplete faatwarkets allow resources and
capabilities to be heterogeneously distributed agrfoms and to be imperfectly mobile

(Barney, 1991; Peteraf, 1993; Barney, 2001). Dittve valuable resources and
capacities that are imperfectly imitable and stibstble contribute to the firm’s sustained
competitive advantage that cannot be easily imdtatecompetitors (Barney, 1991; Amit

and Schoemaker, 1993). A central element of thimpmditive advantage is the

development and the maintenance of organizaticmadlailities that are characterized by
complex, reliable, repeatable and distinct probgmtwing routines that combine the
unique resources of firms involved to create maleie than the least efficient competitor
(Lengnick-Hall and Wolff, 1999; Peteraf and Barn2g03).

20



Hart (1995) was the first author to apply RBV inevironmental context. He developed
a conceptual framework of NRBV that attempts tol&ixpthe contribution of a proactive
environmental strategy to the development of disithe and valuable firm capabilities
which in turn lead to the creation of a competitagvantage. Since this seminal paper,
several other studies have conceptually examinedalle of environmental capabilities to
build a competitive advantage in an environmengbpective (e.g. Aragon-Correa and
Sanjay, 2003; Husted and Allen, 2007). Howevery fetudies have empirically
attempted to support these theoretical framewdrksze notable exceptions can be found
in the environmental management and strategi@titees. First, Sharma and Vredenburg
(1998) have found that proactive environmental saspveness is associated with the
emergence of environmental capabilities. Seconds@imann (2000) has investigated the
effects of the three best environmental managenprattices, namely pollution
prevention technologies, innovation of proprietpofiution prevention technologies and
early timing, on cost advantage; she found a dmmt relationship only between
innovation of proprietary pollution prevention tedhogies and cost advantage. However,
she found that process innovation and implememtatated as complementary assets that
moderated the relationship between best practindscast advantage. Third, Aragon-
Correa, Hurtado-Torres et al. (2008) have found énaironmental capabilities influence
the development of a proactive environmental sgsatehich in turn leads to better
organizational performance. Hence, minimal suppag been provided so far for the
ability of environmental capabilities to help acleea competitive advantage in a NRBV
perspective. Moreover, less attention has beentdeévo specifically investigating the

contribution of environmental capabilities on epvimental and economic performance.

This study investigated four of the most dominantimnmental capabilities found in the
NRBV literature: eco-learning, continuous enviromta innovation, stakeholder
integration and shared environmental vision. Eathhese four capabilities has been
recognized as unique, valuable, inimitable and swipstitutable capabilities that may
contribute to the firm’s competitive advantage.sgirbased on the definition of

organizational learning of Fiol and Lyles (1985p+dearning refers to the development
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of ecological insights, knowledge and the assamnatibetween past ecological actions,
the effectiveness of those actions, and futureoasti Eco-learning is the process of
change where organizations detect ecological pnablend opportunities both within the
organization and with the fit between the orgamwatand its changing environment
(Kloot, 1997). By improving environmental informati within the firms at a faster rate

than rivals do and by developing a path-dependent finique interactions and activities
over a long period of time, eco-learning is recagdi as a difficult-to-imitate and to

substitute capability contributing to the developteof a sustainable competitive

advantage (Sharma and Vredenburg, 1998; Henri,&006

Second, continuous environmental innovation referthe ability of firms to create new
environmental ideas, products and processes (Huntely Hult, 1998; Aragon-Correa,
Hurtado-Torres et al.,, 2008). It is related to tlRatrepreneurial orientation,
innovativeness and environmental strategic proiytiof the firm (Aragon-Correa,
Hurtado-Torres et al., 2008). Hence, it encompasisesaptitude of firms to initiate
strategic environmental changes in their policiead aactivities. Continuous
environmental innovation is largely recognized asitical factor needed to address both
environmental and competitive issues (Hart, 199itd? and Van der Linde, 1995a;
Hart, 1997). This competitive advantage is providgaonstant corporate renewal which
stimulates the development of invisible assets Wialtows organizations to remain a
step ahead of their competitors (Itami, 1987; HE985; Sharma and Vredenburg, 1998).

Third, stakeholder integration refers to the orgaton’s ability to establish trust-based
collaborative relationships with a variety of intael and external stakeholders (Sharma
and Vredenburg, 1998). A stakeholder is definedrileman (1984: p.46) as “any group
or individual who can affect or is affected by thehievement of the organization’s
objectives”. Therefore, stakeholder integration adality is related to the ability to
coordinate functional groups within the firm andef@iciently integrate the requirements,
expectations and perspectives of primary externaketiolders, such as investors,
customers, and suppliers, and secondary exterrakelstlders, such as local

communities, regulators, and non-governmental argéions (NGO), into a firm’'s
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environmental decisions and practices (Clarksor851%art, 1995). It involves the
development of a collaborative relationship withkstholders including joint problem
solving, information sharing, and negotiations (& and Vredenburg, 1998; Hillman
and Keim, 2001; Hart, 1995). These firm-specifi@atienships can provide a sustainable
competitive advantage by making up a socially cexpldifficult-to-imitate and to
substitute capability (Hart, 1995; Sharma and Vnbkdeg, 1998; Hillman and Keim,
2001; Aragon-Correa, Hurtado-Torres et al., 2008).

Fourth, shared environmental vision refers to tlkestence of collective values and
beliefs about the organizational objectives andsiois (Oswald, Mossholder et al.,
1994). Shared environmental vision is related te #&mvironmental vision of top

management and its dissemination among all empdoy®e close interaction and

communication (Aragon-Correa, Hurtado-Torres et aD08). By establishing goal

clarity and shared responsibility, it entails a reldavision of the importance and
appropriateness of the firm’s environmental objexgiand that all the members of the
organization may contribute to defining and achigvthem (Aragon-Correa, Hurtado-
Torres et al., 2008). Such a consensus is difficuktstablish and maintain (Hart, 1995)
and shared environmental vision is recognized @sgue firm-specific capability which

helps firms to develop a sustainable competittheaatage (Hart, 1995; Aragon-Correa,
Hurtado-Torres et al., 2008).

The NRBYV literature provides conceptual and emalrgupport for the capacity of these
four environmental capabilities to create a contpetiadvantage in an environmental
perspective and several environmental managemeamids of literature have identified,
in more a general manner, elements included witaich of these capabilities as
determinants of environmental proactivity and perfance within the environmental
management literature (e.g. eco-learning (EpstethRoy, 1997; Nidumolu, Prahalad, et
al., 2009), environmental innovation (Porter andnVder Linde, 1995a; 1995b),
stakeholder collaboration and integration (Dechdaitman, et al., 1994; Nidumolu,
Prahalad, et al., 2009), environmental corporataegaand top management leadership

(Berry and Rondinelli, 1998; Bansal, 2003)). Heremnsidering their potential ability to
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contribute to environmental and financial perfore®n these four environmental

capabilities are investigated in this study.

Eco-control

Different eco-control systems may be used by tlgamization, such as environmental
performance measurement systems (EPMS), budget, iacehtives (Henri and

Journeault, 2010). Among these eco-control systémdjterature has largely recognized
EPMS as a central element of environmental manageimerganizations (e.g. Tyteca,
1996; Figge et al, 2002; Schaltegger and Burr@Q@® Epstein, 1994). Also, nhumerous
studies have demonstrated that performance measoteystems are effective tools for
fostering business capabilities as well as imprgvemvironmental and organizational
performance (e.g. Hoque and James, 2000; Bainetamgfield-Smith, 2003; Ittner et

al, 2003; Said et al, 2003; Henri 2006a; Henri dadrneault, 2009, 2010). Hence, the
use of EPMS is specifically investigated in thisdst EPMS encompass numerical
measures that provide key information related teirenmental issues (Henri and
Journeault, 2008) and about the effectiveness #iideacy of environmental actions

(Neely, Gregory et al., 1995). The use of EPMSreete the extent to which these
systems are used by managers to monitor the pogned results of organizational
activities, to support decision-making in all agpeaf activities, and to focus attention on

environmental issues from inside and outside tgamzation.

1.2.2 Overview of the theoretical models

To provide answers to the research questions, worétical models, namely the basic
and the revised models, are investigated in thidystThese two models are presented in

more detail next.

The basic model

Figure 1 presents a summary the basic model. Bgldin the work of Henri and

Journeault (2010), this model examines the direagoeiation between EPMS and

environmental performance as well as the indirexdoeiation between EPMS and
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economic performance through environmental perfoceaFirst, Henri and Journeault
have empirically shown that EPMS help foster envinental performance by providing
feedback, providing information for decision-makingy focusing organizational
attention, and by providing data for external réipgr More specifically, EPMS may
provide feedback regarding the differences betvwaetironmental goals and outputs that
facilitate learning about environmental issues. 0Aldy revealing cause-and-effect
relationships among environmental operations, egsat and goals, or between
environmental and organizational issues, EPMS semtesources of information that
provide data to support decision-making. Moreov&RPMS may help focus
organizational attention on environmental concémsending a clear message from top-
management that environmental performance is impbrto the firm. Furthermore,
EPMS may contribute to environmental performanceewlised to provide data for
external reporting by allowing firms to respond uwarious stakeholder environmental
needs and requests, influence the public’s pememti the environmental operations of
the organization and demonstrate that they areatipgrwithin the norms and values of

society.

Second, Henri and Journeault have found that EPKSiradirectly associated with
economic performance and a positive and significafdgtionship was found between
environmental and economic performance. The authlss found that environmental
performance contributes to economic performancerdgucing costs and improving
revenues. More specifically, they argued that degpitial investments that may increase
costs in the short term, operating costs can beiceztl by exploiting ecological
efficiencies, such as waste reduction, energy cwasen, materials reutilization, and
life-cycle costs perspective. Also, superior enwmental performance may reduce
compliance and liability costs, reduce long-tersksiassociated with resource depletion,
fluctuations in energy costs, product liabilitieas well as pollution and waste
management. Moreover, it provides a basis for trgat competitive advantage and the
opportunity to increase revenues by fulfilling theeds of “green” consumers. Lastly,

superior environmental performance gives orgaronatithe opportunity to improve
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public relations and corporate image and gain $éeggtimacy which may contribute to

economic performance.

Finally, this model includes size, environmentalp@sure and the environmental
visibility of organizations as contextual factors erder to assess the uniqueness of
different industries and types of firms. Environnanexposure refers to the firm’'s
exposure to future environmental costs, while putisibility refers to exposure of the
firm to public scrutiny (Al-Tuwaijri, Christensent eal., 2004). Links among the
contextual factors and the EPMS, environmentalenmhomic performance are included

within the model.

Figure 1: Conceptual framework of the basic model
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The revised model

Figure 2 presents a summary of the revised modes fevised model is based on the
arguments that EPMS do not directly contributerteimnmental performance, but rather
indirectly through environmental capabilities HenE®MS is expected to have a positive

and direct influence on eco-learning, continuougirenmental innovation, stakeholder
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integration and shared environmental vision capasl (hypothesis 1). Also, EPMS is
expected to have an indirect and positive relalign®n environmental performance
(hypothesis 2) and economic performance (hypoth&isthrough environmental

capabilities. Moreover, this model includes theatiehships investigated in the first
model as the control path (direct relationship eetw EMPS and environmental and
economic performance, relationship between enviemtal and economic performance).
Furthermore, as for the basic model, the revisedaioontrols for size, environmental
exposure the environmental visibility of organipas. Links among these contextual
factors and the EPMS, environmental capabilitiesyirenmental and economic

performance are included within the model. The tiypses development for this revised

model is presented in the next section.

Figure 2: Conceptual framework of the revised model
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1.2.3 Hypotheses development for the revised model

Relationship between EPMS and environmental capiasil

EPMS represent an informational framework that phes data and feedback related to
environmental processes that help to foster enmmemal capabilities. While EPMS are
largely recognized as being able to support thairattent of pre-established
environmental goals and monitor deviations (Simd®§0, 1995; Henri and Journeault,
2010), these feedback systems generate informatianit the level of success of the
routines and processes embedded within environineataabilities (Epstein, 1996b;
Burritt, 2004). Moreover, this cybernetic feedbdukps create the organizational skills
and memory needed to repeatedly carry out prodeietttivities without trouble (Ethiraj,
Kale et al., 2005), which contributes to reinfat@nvironmental capabilities. Also, by
revealing cause-and-effect relationships amongrenriental operations, strategy and
goals (Atkinson, Waterhouse et al., 1997; ChenRaI05), EPMS help managers support
their strategic decision-making process and provkmewledge and understanding

necessary to foster firms’ capabilities (TeeceaRuset al., 1997).

More specifically, EPMS can help support the e@eng capability. First, by providing
feedback regarding the differences between goalsatputs, allowing the correction of
errors and the achievement of pre-set environmenijattives, EPMS facilitate adaptive,
or single-loop learning (Argyris and Schén, 1978ls0, following the work of Simons
(1995), it is argued that EPMS help organizatioeside when the time is right to seize
new environmental opportunities and strategic ¢agons. Hence, by offering a
framework that supports dialogue and debate orctineent results of the organization
and encourages employees to search for new ecalagpportunities and threats from a
changing environment, EPMS offer an informatiorrainfework supporting generative,
or double loop-learning (Argyris and Schon, 1978)erefore, EPMS help support the
eco-learning capability by ensuring that they cmmdiusly provide the right and adequate
environmental information necessary to support laathptive learning in order to attain
pre-set organizational goals and generative legmimich encourages emergent strategy

management, new ideas and processes developmeell @s organizational change.
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EPMS can foster the capability for continuous emwvinental innovation by providing
information about environmental impacts, costs badefits of products and processes
and helping operating employees to execute contisuonprovements in order to
enhance environmentally-related aspects of sucklugte and routines. Furthermore,
EPMS provide an agenda and a forum for regular-ftadace debate and dialogue
supporting the development of new environmentaliatives (Henri and Journeault,
2010). Following the work of Simons (1995), envmmemtal cost reduction, the
development of new green processes and produatsharadoption of new technologies
can be fostered by creative and inspirational ®@eEPMS. Therefore, EPMS plays a
double role in fostering continuous environmentedavation capabilities by supporting
continuous incremental improvements in green restiand products and by allowing
more complex and fundamental changes via rethin&imyreinventing such routines and
products.

EPMS provide an effective framework to support skekeholder integration capability.
They represent a means to monitor, evaluate andowapthe effectiveness of routines
and products to meet the environmental expectabbigernal and external stakeholders
(Hart, 1995; Henriques and Sadorsky, 1996; Buysee \ferbeke, 2003; Sharma and
Henriques, 2005; Husted and Allen, 2007). For examgPMS may include the
monitoring of regulations compliance in order toemthe requirements of regulators, the
evaluation of green performance of processes amdupts throughout the value chain in
order to satisfy the expectations of green conssjard to control waste and emissions
in order to ensure good relations with local comityurand non-governmental
organizations (NGOs). Also, EPMS provide an agefodlaexchange and debate about
stakeholders’ changing expectations and requiresreemd serve as a basis to support the
establishment of a trust-based collaborative @tstip with stakeholders involving joint
problem solving, information sharing, and negotiasi (Sharma and Vredenburg, 1998;
Hillman and Keim, 2001). Moreover, by integratingdacommunicating key information
through goal and objective setting about stakemlsldeew requests and needs, EPMS
can help rebuild and reconfigure processes anduptedo meet them. Hence, EPMS can

foster stakeholders’ integration capability by pdiawg an agenda to exchange and
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collaborate with stakeholders, by considering theew expectations in strategic
decisions, by allowing process and product tramsédions necessary to integrate new
requirements, and by ensuring their achievemerit @onhstant monitoring and corrective

actions.

Finally, EPMS can help foster shared environmevitabn capability. First, information
provided by EPMS allows top managers to confirmrtberrent vision or to rethink and
transform it in order to face new environmental liedmges and opportunities. Also,
EPMS represent a framework to disseminate the emwviental vision defined by top
managers to all employees by setting and commungcgbals and objectives throughout
the organization. Hence, EPMS communicate a uhfiierpose and reason for being to
all employees (Simons, 1995; Leuthesser and Kd#®7). In other word, EPMS
promulgate the environmental strategic agendal tengployees, identify the scope of the
business operation (Pearce and David, 1987: p.1@%], help to direct attention to
important matters (Ireland and Hitt, 1992: p.34hefiefore, EPMS promote collective
unification within the organization (Campbell anding, 1991: p.145; Palmer and Short,
2008: p.455) and help foster shared environmeligadrv.

In sum, EPMS represent an effective framework fopstt environmental capabilities.

Formally stated:

Hypothesis 1a EPMS are positively associated with eco-learmagability.
Hypothesis 1b EPMS are positively associated with continuougrenmental
innovation capability.

Hypothesis 1¢c EPMS are positively associated with stakeholdergration capability.
Hypothesis 1d EPMS are positively associated with shared enwrental vision

capability.
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Indirect relationships between EPMS and environ@enperformance through

environmental capabilities

A growing body of literature has demonstrated tlcapabilities of eco-learning,

continuous environmental improvement, stakeholdertegration and shared
environmental vision play an important role in pribgely managing environmental
issues (Hart, 1995; Sharma and Vredenburg, 1998gd-Correa and Sanjay, 2003;
Aragon-Correa and Rubio-Lopez, 2007). While envinentally proactive organizations
are commonly recognized for improving their envir@ntal performance by broadly
integrating environmental issues within manageifugctions and by having extensive
involvement and commitment at all firm levels (Udnm, 1985; Wartick and Cochran,
1985; Hunt and Auster, 1990; Roome, 1992; Henriqaesl Sadorsky, 1999),

environmental capabilities may represent key factoreeded to attain superior

environmental performance.

More specifically, the capability for eco-learnimyolves the development of different
interpretations of new and existing informationutéag in the development of a new
understanding of events (Fiol, 1994). Learning psses contribute to major
reorientations that involve changed norms, valaes, frames of reference (Argyris and
Schon, 1978). Eco-learning capability provides kewnvironmental information

concerning the effectiveness of past environmeatdivities (Fiol and Lyles, 1985)

promoting environmental awareness (Dechant, Altrearal., 1994) and supporting
interpretation and decision-making (Daft and Weit884; Ginsberg and Venkataraman,
1992; Ginsberg and Venkataraman, 1995; Kloot, 196f)future deployment of

processes, products and technologies in order #xhresuperior environmental

performance.

Continuous environmental innovation capability potes the creation of new
environmental ideas, processes, and products ragess improve environmental
performance (Hart, 1995; Porter and Van der Lirkd®85a). This capability can lead to

the adoption of greener operational practices, saglproduct and process redesign,
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disassembly, substitution, reduction, and remanufergy (Davenport and Short, 1990;
Allenby, 1992; 1993; 1994; Dechant, Altman et &4P94; Shrivastava, 1995c; UNEP,
2007; Henri and Journeault, 2009) contributinghte teduction of energy and material
consumption, waste and emissions. Continuous @mviental innovations can also lead
to the development and adoption of greener teclgiedathat can reduce environmental
impacts (Shrivastava, 1995b; Klassen and Whyb&%89;1Allenby, 2000b).

Stakeholder integration capability represents dactfe way of solving environmental
issues and accomplishing environmental goals (Dechaltman et al.,, 1994; Hart,
1995). Environmental improvement may arise throutjie establishment of a
collaborative relationship with various organizaab stakeholders and through the
integration of their requests and expectationsiwithoducts and processes. For example,
by establishing partnerships and alliances wittpBers, organizations can have access to
greener components for their final product (HarldfieNalton et al., 1997) and be
involved in an industrial ecological network allowi for the reductiorof waste and
emissions by closing the loops (Erkman, 1997; Alier2000a). Also, the integration of
customers’ needs and expectations help the orgemzao identify environmental
improvements that must be accomplished and carulstienenvironmental innovation in
order to reach these requirements (Freeman, 19aadfi¢ld, Walton et al., 1997).
Furthermore, the establishment of a partnershipanmdgreement with the government
can help organizations to receive financial andhneal support to help improve their
environmental performance (Dechant, Altman etl£194).

Shared environmental vision represents a key chiyabeeded to generate the internal
pressure and enthusiasm crucial for environmentpfovement (Hart, 1995). To attain a
high environmental performance, a critical masp@bple throughout the organization
who share a common vision and are empowered toomcthis vision is essential

(Dechant, Altman et al., 1994). Creating a consensancerning the importance of
environmental issues focuses organizational attentlarifies environmental goals and
shares the responsibility to achieve them (Aragon<€a, Hurtado-Torres et al., 2008).

Hence, shared environmental vision, a key capgp#itimulates environmental actions
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and commitment throughout the organization and tlmproving environmental

performance.

EPMS have been linked to eco-learning (hypothesis tontinuous environmental
innovation (hypothesis 1b), stakeholder integratiimypothesis 1c), and shared
environmental vision (hypothesis 1d) capabilitids.has been argued above that
environmental capabilities are expected to havesitige influence on environmental
performance. Thus, EPMS are expected to have otdimglications for environmental
performance by contributing to environmental cali@s which in turn improve

environmental performance. Therefore, the follownygotheses are proposed:

Hypothesis 2a EPMS are indirectly associated with environmeptaformance through
their contribution to eco-learning capability.

Hypothesis 2b EPMS are indirectly associated with environmeptaformance through
their contribution to continuous environmental imaton capability.

Hypothesis 2c EPMS are indirectly associated with environmeptaformance through
their contribution to stakeholder integration caigh

Hypothesis 2d EPMS are indirectly associated with environmeptformance through

their contribution to shared environmental visi@apability.

Indirect relationships between EPMS and economitopmance through environmental
capabilities

Following a RBV, idiosyncratic and valuable capwieié controlled by a firm can
provide a competitive advantage leading to impromets in economic performance
(Penrose, 1959; Rumelt, 1984; Wernerfelt, 1984;nBgar 1986; Barney, 1991). Eco-
learning, continuous environmental innovation, stakder integration and shared
environmental vision have been recognized as distm valuable, imperfectly imitable
and substitutable capabilities and previous stutli@ge provided empirical evidence
showing that they contribute to the economic pentonce of the firm (Sharma and
Vredenburg, 1998; Henri, 2006a; Aragon-Correa, &tlotTorres et al., 2008).

33



While EPMS have been linked to environmental cdjes (hypotheses 1a to 1d) and it
has been argued above that these capabilities dgwesitive influence on economic
performance, EPMS are expected to have indiredicatmpns on economic performance
by contributing to environmental capabilities. Téfere, the following hypotheses are

proposed:

Hypothesis 3a EPMS are indirectly associated with economicqanfince through their
contribution to eco-learning capability.

Hypothesis 3b EPMS are indirectly associated with economicqreniince through their
contribution to continuous environmental innovateapability.

Hypothesis 3c EPMS are indirectly associated with economicgranfince through their
contribution to stakeholder integration capability.

Hypothesis 3d EPMS are indirectly associated with economicqreniince through their

contribution to shared environmental vision capghbil

1.3 RESEARCH METHOD
1.3.1 Research design

Data were collected from a survey administered tarmlom sample of 1500 Canadian
manufacturing firms from Scott's Manufacturing dasdae. In this study, ‘firm’ is a fully
autonomous entity or a subunit of a larger firmalhcases, they appeared as separate
entities in the database. Organizations with 10pleyees or more, and reporting sales of
over $20 million were selected. These criteriaiatended to ensure that organizations
are large enough for organizational variables tayagMiller, 1987), that environmental
actions and that management control systems #&fieisuntly developed (Bouwens and
Abernethy, 2000). The final sample comprised 146§aeizations (considering wrong

addresses, organizations that moved, etc).

The questionnaire was first validated using a pst-administered to six academics and

five top managers. This pre-test confirmed the wstdading of each of the measurement
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instruments. Then, the questionnaire was senteadtO or another member of the top-
management team (COO or senior vice-president)ash €irm along with a letter
explaining the purpose of the study and a self-eskéd stamped envelope was included
with the questionnaire. Two follow-up mailing weperformed to guarantee a good
response-rate four and ten weeks after the imtaling. For each of these follow-ups,

1000 organizations were randomly selected from antbe non-respondents.

A total of 249 usable questionnaires were receifed,a response rate of 17%0n
average, firm size was 779 employees and the regmts had on average 13.8 years of
experience working for their organization. Appendix presents the profile of the
respondents. Different analyses of the non-respbrasewere performed to confirm the
validity of the data. Firstly, the comparison be#werespondents and non-respondents
with respect to size, industry and geographicaloreglid not reveal any significant
differences. Moreover, the comparison betweenitsednd last 10% of respondents (the
latter being used as a proxy for the non-resposfletii not reveal any significant
differences in the responses obtained for the ngaimstructs of the study. Hence, it

appears that non-response bias is not a major sofaethis sample.

1.3.2 Measurement of constructs

All measures are drawn from existing instrumentgpéndix 2 presents the instruments
used to measure the main constructs. Descriptaestits of the main constructs and
correlation matrix are presented in Table 1. EPM&was measured using an instrument
developed by Bennett & James (1998) containing fems ranging on a seven-point
Likert-type scale (1=not used at all, 7=used extehg). The respondents were asked to
indicate to what extent their organization relies emvironmental indicators to monitor

internal compliance with environmental policies aadulations, provide data for internal

% The sample size (n=249) as well as the statispoaler (i.e. 0,99) of this study are well above the
requirement proposed by the current literature (darbetween 100 to 200 and statistical power oy&D)0
(Bentler & Chou, 1987; Anderson & Gerbing, 1988ad€allum, Browne, and Sugawara 1996). Also, this
response rate is comparable to the one reportaiiriilar recent studies (e.g. Moores and Yuen, 2001;
Baines & Langfield-Smith, 2003;Lowe & Locke, 200&jdener, 2007; Suddaby, Gendron, et al, 2009).

35



decision-making, motivate continuous improvememgd grovide data for external

reporting. A higher score indicates a greater G€eRMS by the organizations.

Table 1 Descriptive statistics and correlation matix of the main constructs

EPMS Eco- Continuous Stakeholder Shared Env. Economic
Learning env. integration env. perf. perf.
innovation vision
Descriptive statistics
No. of items 4 3 3 3 3 12 3
Theoretical range 1-7 1-7 1-7 1-7 1-7 1-7 1-7
Minimum 1.00 1.00 1.00 1.17 1.00 1.00 1.00
Maximum 7.00 7.00 7.00 6.83 7.00 6.81 7.00
Mean 4.80 4.72 4.37 4.07 4.52 4.27 4.69
Standard deviation 1.57 1.29 1.35 1.34 1.31 1.27 18 1.
Median 5.25 4.67 4.67 4.17 4.67 4.38 5.00
Correlation matrix (Pearson)
EPMS 1
Eco-learning capability .519** 1
Continuous env. innovation .548** .651** 1
Stakeholder integration 468** 479 527 1
Shared env. vision 572** AT4** .480** A19** 1
Environmental performance .512** .548** S573** .534** AT70%* 1
Economic performance .153* .164** .153* .201** 123 .220** 1

** Significant at the .01 level. * Significant #te .05 level.

Four different validated scales were used to measemvironmental capabilities.
Instruments developed by Hult (1998) and Burke €)%hd validated in several other
studies (Hurley and Hult, 1998; Henri, 2006a; Wigler2007) were respectively used to
measure eco-learning and continuous environmentaviation. Shared environmental

vision was measured using an instrument develogefiragon-Correa, Hurtado-Torres

et al. (2008). For each of these three instrumeaetgondents were asked to rate the

extent to which the items related to each capgbiéscribe their organization (1=not

descriptive, 7= very descriptive). Answers were soeed using a seven-point Likert-type

scale and average scores were computed wherelgherhmean score indicates a higher

degree of eco-learning, continuous environmentabwation, and shared environmental

vision. Stakeholder integration was measured uam@dapted instrument developed by
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Buysse and Verbeke (2003)4. The respondents w&esl de rate, using a seven-point
Likert-type scale, the level of attention that thaswvoted to eight different stakeholders
when they manage their organization (1=no attentiemoted, 7= very high attention

devoted) whereby a higher score indicates a highegeof stakeholder integration.

Environmental performance was measured using drument developed by Sharma &

Vredenburg (1998) and validated by Henri and Jaauhe(2010). Respondents were
asked to indicate the extent to which environmeptattices have led to various types of
benefits (e.g. a reduction in material costs, iaseel productivity, better relationships
with stakeholders, overall company reputation). Gibestionnaire contains thirteen items
ranging on a seven-point Likert-type scale (1=netgbution, 7=very large contribution).

An average score was calculated for the thirteemstand a higher score indicates a

better environmental performance.

Economic performance was measured using an insttumeuding three indicators: (i)
return on investment (ROI); (ii) operating profiggd (iii) cash flow from operations. The
respondents was asked to indicate the performahtieem organization over the past
twelve months compared to their leading competibarsed on a seven-point Likert-type
scale (1=well below average, 7=well above averagehigher score indicates better
economic performance.

Finally, the three contextual variables were meaduas follows. Size was measured
using the natural log of the number of employeewifBnmental exposure was measured
using the data from NPRI to identify low and higbllpting industried. Finally, public

visibility was measured using ownership as proxsing a dichotomous variable, private

* The initial instrument developed by Buysse andbéke (2003) includes fifteen different stakeholders
This study however includes only eight of thesekettalders. The literature has emphasized on the
importance of their integration within the actiedi of organizations in order to contribute to inye
environmental performance.

® Data were collected from the National Pollutante@se Inventory (NPRI) provided by the federal
government of Canada. This database contains imfttom on more than 300 pollutants released and
transferred from individual facilities across Caaahir, water, land and injected underground and
transferred off-site to disposal, treatment, sewagergy recovery and recycling).
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firms are associated with low public visibility vidipublic ones are associated with high

visibility.

Appendix 2 presents the statistics of the measumeraealysis for the initial and
respecified models. An exploratory factor analysisows that the environmental
performance instrument includes two factors, whidve been labelledperational
environmental performancndrelational environmental performander the purpose of
this study. Hence, a second-order confirmatoryofaghalysis (CFA) has been performed
for this construct while first-order CFA has beeerfprmed for the other constructs
(EPMS, eco-learning, continuous environmental iration, stakeholder integration and
shared environmental vision capabilities, and eooogperformance). Respecification
was necessary for eco-learning (one item was deleecause of the presence of
multicollinearity between the first two items), lstholder integration (three items were
deleted because of inadequate loading factors &pdaRd environmental performance
(one item was deleted because of inadequate loafdiciprs and B. After those
respecifications, all constructs exceed the recoma@e cut-off point of 0.70 for the
Cronbach Alpha and composite reliability (Nunnalh@67; Fornell & Larcker, 1981),
reflecting good construct reliability, and exceeglithe recommended cut-off point of
0.50 for the variance extracted (Hair et al., 1998)nfirming construct validity.
Moreover, all constructs exhibit acceptable modélft, as measured by three fit indices,
namely NNFI (non-normed fit index), CFlI (comparatifit index), and RMSEA (root
mean square error of approximatignleflect adequate ‘Rand all factor loadings are
statistically significant (p<0.01). Only the RMSEAf environmental performance
construct is slightly above the threshold recommeen(D.124 > 0.100). However the
RMSEA exhibits good levels of CFI and NNFI indicesd environmental performance is
globally a good-fitting model. Lastly, the varianextracted from each individual
construct exceed the squared correlation betweentlaonstructs (Fornell & Larcker,
1981) and all the constructs exhibit adequate idiscant validity.

® Those indices reflect two complementary typesndfdes (absolute fit and incremental fit measuees)
they are among the most frequently reported. Thesttold values recommended are (i) NNFI > 0.90
(Tabachnick & Fidell, 2001), (ii) CFI > 0.95 (Hu &entler, 1995), and (iii) RMSEA < 0.I (Browne &
Cudeck, 1993).
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1.3.3 Data analysis

Structural equation modeling (SEM) is used to testmodel. SEM consists of a set of
linear equations that simultaneously test two oren@lationships among endogenous
and exogenous variables (Bollen, 1989; Bollen aodgl. 1993). Data collected from the

survey were analyzed with LISREL 8.72 and used w@aigance matrix as an input

matrix.” To check the overall goodness of fit of a modethia presence of multivariate

non-normal data, maximum likelihood estimates, Wwtace robust to such violations, and
multiple indices, are suggested (Bentler and Ch887)

1.4 RESULTS
1.4.1 Structural equation model

Table 2 and 3 present the results of the strucagaation model for the basic and revised
model respectively in terms of path coefficients,statistics, number of iterations,
proportion of variance (8 and goodness-of-fit indices. The models respéet
recommended threshold mentioned previously. Thebally indicates a good fit of the
data to the model. No respecification was madéhéoinitial models and no starting

values were used.

After having controlled for environmental visibyljtenvironmental exposure and size, the
results of the basic model suggest a positive gfisant direct relationship between
EPMS and environmental performance (0.569; p<0.8o, a positive and significant
relationship is found between environmental pertomoe and economic performance
(0.235; p<0.01), but no significant direct relasbip is found between EPMS and
economic performance. However, an indirect and tpesiindirect effect is found
between EPMS and economic performance through emwiental performance (0.118;
p<0.05). Hence, the results of the basic model estgdpat the use of EPMS contributes
to improved environmental performance which in turituences economic performance.

These results are in line with the findings of Hemd Journeault (2010).

" The input matrices are available from the authpmrurequest.
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Table 2 Standardized results of the structural equéon model for the direct model

Direct effect Indirect effect Total effect
Path z Path z Path z

Description of main paths coeff. statistics | Intermediate variables coeff. statistics | Coeff. | statistics
EPMS—»  Environmental performance 0.569 5.83*** - - - 0.569 5.83*x*
EPMS—»  Economic performance 0.028 0.28| Environmental performange 0.118 2.49** 0.141 2.05**
Environmental performance—» Economidgrenance 0.208 277 - - - 0.208 2.77*¢
Description of paths Path z Description of paths Path z Description of paths Path z
for contextual factors coeff. | statistics | for contextual factors coeff. | statistics | for contextual factors coeff. statistics
Env. visibility —» EPMS 0.296 4.41** ¥rexposure—»  EPMS 0.050 0.82 Sizé¢ EPMS 0.115 1.72
Env.visibility —»  Env. perf. -0.025  -0.42 | Env. exposure—»  Env. perf. 0.060 1.16| Size —>  Env. Perf. -0.018 -0.26
Env. visibility —» Eco. perf. 0.121 1.85*| Env.exposure —»  Eco. Perf. -0.086  01.4 | Size —»  Eco. Perf. 0.085 1.26
Dependant variables R? Dependant variables R? Dependant variables R?
EPMS 0.133 | Environmental performance 0.319 | Economic performance 0.099
Goodness-of-fit indices:y2 (42) = 100.19 p < 0.001; NNFI=.956; CFI=.9RNMISEA = .074 Nuerlof iterations: 13
*** p <0.01; ** p <0.05; * p <0.10 n=249




Table 3 Standardized results of the structural equon model for the revised model

Direct effect Indirect effect Total effect

Hypo- Path Z Path z Path VA
theses| Description of main paths coeff. statistics | Intermediate variables coeff. statistics | Coeff. | statistics

EPMS—»  Environmental performance -0.031 -0.42 Env. Capabilities 0.714 5.48** 0.663 JO*

EPMS—»  Economic performance -0.016 1G0. | Env. Capabilities/Env. Perf. 0.162 1.16 0.146 2.36™%

Environmental performance—» Economidgrenance 0.203 1.85* - - - 0.203 1.857
Hla EPMS—»  Innovation 0.687| 10.10%** - - - 0.687 10.10**
H1lb EPMS—»  Learning 0.722 10.26*** - - - 0.722 10.26***
Hlc EPMS—»  Stakeholders 0.596 7.95** - - - 0.596 7.95%**
H1d EPMS—»  Vision 0.686 10.45%** - - - 0.686 10.45%**
H2a Innovation —»  Environmental perfonoa 0.279 3.52%* - - - 0.279 3.52%**
H2b Learning —»  Environmental perfarme 0.244 3.09**4 - - - 0.244 3.09***
H2c Stakeholders—»  Environmental perforogan 0.299 3.95%** - - - 0.299 3.95%**
H2d Vision—»  Environmental performance a2 3.22%** - - - 0.244 3.22%**
H3a Innovation —»  Economic performance .080 0.77 Environmental performarice 0.057 1.65 0.137 1.38
H3b Learning —»  Economic performance -0.064 -0.61 Environmental performance 0.049 1.58 -0.014 -0.14
H3c Stakeholders—»  Economic performance 07®. 0.79 Environmental performance 0.061 1.69 0.139 1.53
H3d Vision—p»  Economic performance -0.041 -0.42 Environmental performan¢e 0.049 1.60 -0.008 -0.08
Description of paths Path z Description of paths Path z Description of paths Path z
for contextual factors coeff. | statistics | for contextual factors coeff. | statistics | for contextual factors coeff. statistics
Env. visibility —» EPMS 0.30(Q 4.43** frexposure—»  EPMS 0.06/1 0.98 Sizé+ EPMS 0.114 1.69
Env. visibility —»  Innovation 0.029 0.45 | Env. exposure—» Innovation 0.0Q7 0.12| Size —»  Innovation -0.164 -2.67%
Env. visibility—»  Learning -0.064  -1.05 |Env. exposure—p  Learning -0.034  -0.64| izeS—» Learning -0.021 -0.36
Env. visibility —»  Stakeholders  0.021L 3. Env. exposure—>» Stakeholder€).065 -1.04 Size—» Stakeholders -0.1p5-2.27**
Env. visibility —»  Vision -0.004 -0.13 \Eexposure—p  Vision 0.028 0.42 Size» Vision -0.142 -2.34%*
Env.visibility —» Env. perf. -0.049 -0.92 | Env. exposure—» Env. perf. 0.075 1.60| Size —»  Env. Perf. 0.113 2.03%
Env. visibility —» Eco. perf. 0.122 1.74 | Env.exposure —p Eco. Perf. -0.083 -1.33 Size —»  Eco. Perf. 0.103 1.40
Dependant variables R? Dependant variables R’ Dependant variables R*
EPMS 0.136 | Stakeholders 0.341 | Environmental performance 0.587
Innovation 0.457 | Vision 0.445 | Economic performance 0.111
Learning 0.485

Goodness-of-fit indices:y2 (216) = 573.83 p < 0.001;
***p <0.01; ** p <0.05; * p <0.10

NNFI= .945; CFI=.9BNMSEA = .078

Numloditerations: 15

n=24

19
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However, when environmental capabilities are irdeggt in the relationships among
EPMS, environmental and economic performance, e af EPMS no longer

contributes directly to environmental performaniceleed, after having controlled
for environmental visibility, environmental exposuand size, the results of the
revised model show that the direct relationshipveen EPMS and environmental
performance is not significant. Rather the ressiliggest a positive and significant
indirect effect between EPMS and environmental querbnce through

environmental capabilities (0.714; p<0.01). Thidiiact effect is corroborated by
the support of hypotheses 1 and 2. Indeed, a pestd significant relationship is
found between EPMS and the four environmental déped (continuous

environmental innovation: 0.687; p<0.01, eco-leagn0.722; p<0.01, stakeholders
integration: 0.596; p<0.01, shared environmentsibw: 0.686; p<0.01) as well as a
positive and significant relationship is found beém the four environmental
capabilities and environmental performance (comtirsuenvironmental innovation:
0.279; p<0.01, eco-learning: 0.244; p<0.01, stakdghs integration: 0.299; p<0.01,
shared environmental vision: 0.244; p<0.01). Thdswlings suggest that

environmental capabilities act as mediators inrtationship between EPMS and

environmental performance.

These findings suggest that the EPMS do not dyrexdhtribute to environmental
performance, but rather indirectly through the emwinental capabilities. Hence,
the ability of the use of EPMS to provide infornoatito managers about the
progress and results of organizational activities,support decision-making in
every aspect of activities, and to focus attentarenvironmental issues does not
contribute directly to improved environmental penfiance, but rather to foster
continuous environmental innovation, eco-learnistgkeholders’ integration, and
shared environmental vision capabilities. This ifmgdsuggests eco-control systems
play an important role to support environmentatsigic implementation within the
firm. Thereafter, these four environmental cap#bsgi contribute to the
improvement of environmental performance. More Hjpatly, the eco-learning

capability provides key environmental informatiooncerning the effectiveness of



past environmental activities supporting the intetgtion and decision-making of
future deployment of processes, products and técbms in order to reach

superior environmental performance. Continuous renwmental innovation

capability supports the creation of new environraknteas, processes, and
products necessary to improve environmental pedoge. Stakeholder integration
capability improves environmental performance bye tkstablishment of a
collaborative relationship with various organizaab stakeholders and the
integration of their requests and expectations iwitproducts and processes.
Shared environmental vision capability fosters toemitment, enthusiasm and
consensus needed for environmental improvement.

Also, as for the basic model, no significant reaship is found between EPMS and
economic performance in the revised model, but asitpe and significant

relationship is found between environmental andneouc performance (0.203;
p<0.10). However, no significant relationship isud between the four
environmental capabilities and economic performafaikng to support hypothesis
3. These results show that neither the EPMS noretharonmental capabilities
directly contribute to economic performance. Onlyeit direct or indirect

contribution to environmental performance may udtiely lead to economic

performance improvement by creating a competitidvaatage, through cost
reduction or market differentiation. These findingsiggest that specific
management control systems (eco-control) or smecdpabilities (environmental
capabilities) may lead to a specific level of periance (i.e environmental
performance). At a more general level, this maygsesgthat management control
systems and capabilities may not affect economidopwance directly but

indirectly by playing a role in improving other &g of performance (e.g., quality

performance, manufacturing performance, etc.).

1.4.2 Sensitivity analyses
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To validate the robustness of the main model, s¢aelditional analyses have been
conducted. First, the revised model has been ruh thie four environmental
capabilities regrouped into one second-order coostrnamely environmental
capabilities. The results remain qualitatively lumeged as all the results that were
previously significant remain significant and thetlps that were not significant
remain unchanged. Interestingly, thé & environmental performance is greater
when the four environmental capabilities are regealiinto one construct than
when they are separated (0.667 vs 0.587). Heniserdbult suggests that the four
environmental capabilities act in a synergic way fmster environmental
performance. Second, the revised model has beenwige including only one
dimension of environmental performance at a timpefational environmental
performance and relational environmental perforrean@gain, the results remain
gualitatively unchanged as all the results thatewgreviously significant remain

significant and the paths that were not signifiaamhain unchanged.

To examine the potential influence of industry ba tesults, the revised model has
been run with the environmental and economic peréorce variables
operationalized as follows: the three compositecesl of those two variables are
adjusted for industry by subtracting the dominava-tligit industry average from
their respective firm counterparts. The resultsaiengualitatively unchanged as all
the results that were previously significant ai# significant and the paths that
were not significant remain unchanged. Only oneepton occurs while no
significant relationship is found between continsioenvironmental innovation

capability and environmental performance.

1.5 CONCLUSION

The aim of this study was to examine the potentileco-control to foster
environmental capabilities and to analyze its inhmacperformance. Two research
guestions in particular were investigated: (i) Thatv extent does eco-control
support environmental capabilities? (i) To whatteex do the environmental

capabilities act as mediators in the relationshiptween eco-control and
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environmental and economic performance of the drgdion? Using survey-data
from a sample of Canadian manufacturing firms, stigly empirically investigates
the ability of the use of environmental performanueasurement systems (EPMS),
as one component of eco-control, to support ecmileg continuous
environmental innovation, stakeholder integratiand  shared environmental
vision capabilities which in turn contribute to tHems’ environmental and
economic performance. The results show that the aseEPMS fosters
environmental capabilities by providing informatjofiocusing attention, and
supporting decision-making, supporting the roleecb-control systems to support
environmental strategic implementation within tivens. Also, this study finds that
the use of EPMS does not directly contribute toiremmental and economic
performance, but rather indirectly through enviremtal capabilities. Hence, this
study demonstrates that environmental capabilises as a mediator in the
relationship between the use of eco-control systeam environmental
performance, and that environmental performanceaach mediator between the

environmental capabilities and economic performance

This study contributes to the environmental-ecomoperformance, eco-control,
and NRBYV literatures in a number of ways. Firsts tetudy contributes to the
growing body of literature that has investigate@ ttapability of eco-control
systems to support a win-win situation, that is#y, to contribute simultaneously
to the environmental and the economic performafiagganizations. Furthermore,
this study gets inside the black box and providesoae complete picture on how
eco-control systems may influence organizationalettgpment in order to
contribute to environmental and economic perforrearindeed, this study finds
that the development of environmental capabilitiesy represent the missing link
between the adoption of eco-control systems andr tirapact on both
environmental and economic performance of the fiviare specifically, this study
demonstrated that instead of directly influencirgnvironmental and economic
performance, the use of EPMS, as one componentcofcentrol, contribute

indirectly to both performance by fostering ecorhéag, continuous environmental
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innovation, stakeholder integration, and sharedrenmental vision capabilities.
More globally, this research provides insight ithe role of management control
systems to foster organizational capabilities bgvygling information, focusing

attention and supporting decision-making.

Also, while very few studies have empirically exaed the conceptual assumption
of the NRBYV literature that environmental capal@btmay contribute to economic
performance by creating a competitive advantagg (dart 1995; Aragon-Correa
and Sanjay, 2003), this paper contributes to ttesakure by providing empirical
evidence supporting the development of environmesdpabilities, such as eco-
learning, continuous environmental innovation, stakder integration, and shared
environmental vision, contribute to environmentarfprmance which in turn
influence economic performance of the firms. Mol@bglly, this study contributes
to the resource-based view literature by demonsgahat the adoption of specific
capabilities, such as environmental capabilitiesay ncontribute not only to
economic performance, but also contribute simultasly to another specific level

of performance, such as environmental performance.

This study also has important implications for ngaraent practices by illustrating
the potential of eco-control to improve both ecomnand environmental
performance. The strategic importance for manadersadopt eco-control is
emphasized by its capacity to foster environmegtgbabilities, such as eco-
learning, continuous environmental innovation, ebdaenvironmental vision, and
stakeholder management, which in turn contributeomdy to create a competitive
advantage but also contribute to environmental awpment. Hence, it gives a
strong indication to managers that the adoptiomhese systems may represent a
cornerstone to face the challenges created by thréd veconomic crisis and the

climate changes.

This study is subject to potential limitations tlcah also be considered as avenues

for future research. First, four environmental dalittes have been analyzed in this
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study. Future research could examine the investigand the contribution of other
environmental capabilities (e.g., organizationalture, environmental strategy
proactivity, etc.). Second, this study has examioee eco-control system, namely
the use of EPMS. Other eco-control systems, suclerasronmental strategic
planning, environmental budget, and environmentalemtives, could provide
similar or different conclusions. Third, as for apsoposed structural model, the
potential existence of other structural models gisthe same data reflecting
equivalent levels of fit may be problematic and stdntes a limitation of the
current results obtained (MacCallum, Browne et1@86). Fourth, no clear
evidence of causality can be established with suda&a obtained from cross-
sectional analyses. Rather the evidence must beid=yed consistent with
theoretical arguments and predicted relationshigth, this study is static because
it does not incorporate the evolution of eco-cdst@nd performance over time.
Sixth, using the survey method to collect data tese@ potential for bias due to
common response. Seventh, the results of this shajynot be generalized outside
the scope of the current sample (i.e., small-toioradsized manufacturing firms in

Canada).
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Chapter 2

Levers of eco-control and environmental strategy

Abstract

The aim of this study is to examine the ability @fo-controls to translate
environmental strategy into actions. More spedificahis study investigated to
what extent the four levers of eco-control are usetlanslate different competitive
environmental strategies (internally-oriented vdemally-oriented) into various
environmental practices (managerial and operatjoialis question is investigated
using survey-data from a sample of 249 Canadiarufaaturing firms. The results
suggest that firms adopting an internally-oriené@dironmental strategy rely more
intensively on the four levers of eco-control systethan organizations adopting an
externally-oriented environmental strategy. Moregpibe results provide support
for the synergic and complementary role of the fiewers of control to translate

strategic environmental intentions into environnagéattions.

Keywords: environmental strategy, eco-control, levers of tadn management

control systems
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2.1 INTRODUCTION

The adoption of an environmental strategy is carsdd important by a growing
number of organizations. This trend may in parthgeresult of increasing concerns
about climate change, greenhouse gas emissiondjiadigersity impoverishment,
or the consequence of increasing pressures frorkelstéders (Berry and
Rondinelli, 1998; Henriques and Sadorsky, 1999; 8ayand Verbeke, 2003).
However, this tendency may also be explained bypatitive motivations where
managers are becoming more aware of the economiefitee obtained from an
improvement in environmental performance (e.g. Buaad Fouts, 1997; Al-
Tuwaijri, Christensen et al., 2004; Wagner and 8ebger, 2004; Burnett and
Hansen, 2008; Henri and Journeault, 2010). Inde@danizations that have
adopted a competitive environmental strategy belighat their ecological
responsiveness can lead to sustained competitivefitee (Bansal and Roth, 2000,
Paulraj, 2009) by creating an advantage in termgrofiuctivity or improved
corporate image (e.g. Hart, 1995; Porter and VanLitede, 1995a; Christmann,
2000; Porter and Kramer, 2006; Lopez-Gamero, Mefimarin et al., 2009).

The aim of this study is to examine the ability efo-controls to translate
environmental strategy into actions. Eco-controtesns are the application of
financial and strategic control methods to envirental management (Schaltegger
and Burritt, 2000; Henri and Journeault, 2010).ldwing the work of Simons
(1987; 1990) on management control systems, ectaienare defined as the
formalized procedures and systems that use fineaothecological information to
maintain or alter patterns in environmental acfivverall, the literature that has
empirically examined eco-controls remains limitbthst of this research rests on a
conceptual description of the role of eco-contrglstems in supporting
environmental management (e.g. Lothe, Myrtveit let 2099; Chinander, 2001,
Epstein and Wisner, 2001; Figge, Hahn et al., 2@2&ritt, 2004; IFAC, 2005) or
on case studies illustrating this contribution (&gyssonnier and Rasolofo-Distler,
2008; Morsing and Oswald, 2009). Moreover, althoegipirical investigations of
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the contribution of eco-controls to environmentarfprmance has received
growing interest (e.g. Judge and Douglas, 1998tdiipand Wisner, 2005; Wisner,
Epstein et al., 2006; Henri and Journeault, 20I®) empirical studies have
specifically examined the link between environmesteategy and eco-controls that
include the intermediate steps between the usemtentrols and environmental
performance (notable exceptions include Marquetduoiie, Swaen and De
Rongé, 2008 and Perego and Hartmann, 2009).

Although it is widely recognized that “managemeantrol systems (MCS) should
be tailored explicitly to support the strategy loé tusiness to enhance competitive
advantage and encourage superior performance” {iedahgmith, 2007:753), we
can expect that organizations implementing a comneetenvironmental strategy
will use eco-control systems to drive the impleraéioh of the environmental
strategy throughout the organization. Nevertheless)y important and unresolved
issues arise regarding the potential relationshijggween the competitive
environmental strategy and eco-controls. In fdgg particular strategy differs from
other strategies that the organization may adopth sas innovation, product
differentiation, or quality (e.g. Daniel and Regsger, 1991, Ittner and Larcker,
1997; Davila, 2000; Bisbe and Otley, 2004). Indeauljke other strategies, the
competitive environmental strategy may not only ibglemented to review,
transform, and adapt internal processes in ordéndi@ase productivity and gain
competitive advantages, but also following extemativations that may be central
for the organization. Indeed, the adoption of salvether strategies, such as quality
or innovation, may be motivated to meet customgreetations. However, the
decision to integrate environmental aspects witha environmental strategy of a
firm may be driven by the desire to fulfill expembams of a larger set, more
diversified and influential external stakeholdargluding customers as well, but
also the community, non-governmental environmenrtghnizations, regulators, the
media, investors, and financial institutions (CtoRk, 1995; Buysse and Verbeke,
2003; Sharma and Henriques, 2005). This partictar powerful social influence

may persuade organizations to adopt an environinetritegy to improve their
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reputation, image and gain legitimacy (Wilmshurstl &rost, 2000; Bansal and
Hunter, 2003; Cho and Patten, 2007). Hence, ibisalways clear if the adoption of
this externally-oriented environmental strategy deven by real or illusive
environmental intentions. Thus, considering thipaniant aspect of the context of
the competitive environmental strategy, do the ematrol systems have the same
role that researchers have observed in the MC&agyraliterature? When the
intentions are mainly to build corporate reputatoml image, does the organization
implement eco-control systems in the same mannevhas the intentions are to
increase the firm’s productivity? Moreover, althbugis not clear at a more global
level how the management control systems will radpto different types of
strategies (Langfield-Smith, 2007; Dent 1990), enner in which the eco-control
systems will be implemented and how they will hétpnslate two different
environmental strategic orientations (internally esdernally) into actions remain

very important and unresolved questions.

The levers of control framework proposed by Sim@h890; 1991; 1994; 1995;
2000; 2005) provides a global and comprehensivedreork to address the specific
needs of the environmental strategy context. In ¢batext of environmental
management, the levers of eco-control frameworkudes four control systems,
namely belief, boundary, diagnostic, and interactiVhey are used to manage and
transform the tension between predictable environategoal achievement and
creative environmental innovation into organizasibioenefits (Simons, 1995: p.ix).
Hence, the levers of eco-control represent a cam@et of control systems that
may help the organization to realize its compeditignvironmental strategy.
However, empirical research incorporating leversaritrol remains scarce and has
mainly studied the diagnostic and interactive systée.g. Bisbe and Otley, 2004;
Henri, 2006a; Naranjo-Gil and Hartmann, 2007). @oently, the specific role of
belief and boundary systems to transform strataggy actions remains overlooked.
Simons argued that these systems can serve to coicatel expectations and
values throughout the organization and sustain eyegls and top managers’

commitment. Considering the importance of thesemelds in the context of
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environmental management, belief and boundary systaay play a central role in
translating environmental strategy into actions.rddwer, while very few studies
have examined all four levers of control, with thetable exception of Widener
(2007), our understanding of how these four diffiémco-control systems interact
to drive the competitive environmental strategptighout the organization remains

limited.

The aim of this study is to shed light on thesaassby examining how the levers of
eco-control systems are used to convert competéiwaronmental strategy into
actions. More specifically, using survey-data fr@#9 Canadian manufacturing
firms, this study empirically investigates the ettt which the four levers of eco-
control are used to translate different competitigavironmental strategies
(internally-oriented vs externally-oriented) int@rious environmental practices
(managerial and operational). This study contributethe literature investigating
the link between strategy and management contgiesys by illustrating that the
specific context of the environmental strategy npagvide different results than
what has been found for other types of stratedtest, this study shows that the
adoption of different types of strategy may inflaennot only the type of eco-
control systems adopted by an organization, bud #ieir level of deployment.
Second, this study provides empirical support i@ inore essential and important
role played by the levers of eco-control when styat intentions are addressed
more globally and widely at the managerial levedrthwhen those issues are
addressed more locally at the operational leveltedweer, this study contributes to
the levers of control literature by providing atugitration of how the levers of
control framework can be applied to the environmkemhanagement context.
Furthermore, it can provide a better understandinthe interdependence among
levers of control by providing empirical evidencgpporting the synergetic and
complementary role played by each of the leversami-control in translating the
strategic environmental intentions of the orgamarainto tangible environmental

actions.
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The remainder of this paper is organized as follols first section presents the
following concepts: competitive environmental stmt, levers of eco-control, and
environmental practices. Next, a theoretical framdgwand the development of a
set of hypotheses are discussed. The next sectmsemts a description of the
survey design and a definition of the main consttu€he results of our analyses
are then presented and are followed by a discusmmahthe conclusion of this

study.

2.2. THEORITICAL FRAMEWORK

2.2.1 Definition of constructs

Competitive environmental strategy

The competitive environmental strategy refers ® dhganization’s recognition of
the legitimacy and importance of integrating ecalajfactors when formulating
organizational strategy in order to create a coitipetadvantage (Stead and Stead,
1995). According to the environmental managemetetdiure (e.g. Hart, 1995;
Porter and Van der Linde, 1995b; Russo and Fou®¥;1Bixon, Mousa, et al.
2005; Ambec and Lanoie 2008), organizations maypadmn internally- or
externally-oriented environmental strategy in order create a competitive

advantage.

First, the goal of organizations that pursue a moternally-oriented competitive
environmental strategy is to create a competitiheaatage through cost reduction
and productivity improvement (Hart, 1995; Shrivastal995c; Stead & Stead,
1995; Christmann, 2000). This strategy involves rimduction of waste at source
leading to a better use of material and energytsfpYioung, 1991), the review and
transformation of manufacturing processes to irse@source productivity and
efficiency, the reduction of waste management castg product liabilities
(Shrivastava, 1995c), and the reduction of cosde@ated with fines and litigation
fees (Ambec and Lanoie, 2008), as well as with remvnental liabilities
(Parkinson, 1992).
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Second, the objective of organizations pursuing aremexternally-oriented
competitive environmental strategy is to create arket competitive advantage
through the improvement of their corporate image aeputation (Hart, 1995;
Russo and Fouts, 1997; Dixon, Mousa, et al., 20045 strategy may contribute to
increasing revenues and market share by satisfimegexpectations of green
consumers (Hart, 1995; Mainieri, Barnett et al97)9 and gaining better access to
certain markets, such as green purchasing requitsnieom the public sector or
ISO 14001 organizations (Ambec and Lanoie, 2008).

While internally- and externally-oriented competti environmental strategy
represents two strategic choices for the orgamizatithey are not mutually

exclusive. Organizations may decide to pursue btrtdtegies at the same time with
more or less intensity. For example, an organipati@at reviews its processes to
eliminate any toxic inputs and at the same timeedakdvantage of the corporate
reputation and image improvement provided by thagernal initiatives to offer

and promote greener products to customers may adepted both internal and

external environmental strategic orientations.

In sum, organizations which adopt a competitiveirmmmental strategy aim to
create a competitive advantage through cost rezhgtand productivity and/or
corporate reputation and image, which in turn magtigbute to improving long-
term profitability. In this study, it is argued tha order to reach these goals, levers
of eco-control are needed to translate the connpeténvironmental strategy into

environmental practices.

Levers of eco-control

As a subset of the levers of control framework ioi&hs (1990; 1991; 1994; 1995;
2000; 2005), the levers of eco-control consisthef integration of environmental
aspects within four control systems: belief, bougdadiagnostic, and interactive.

These four levers create a dynamic tension betweswironmental goal
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achievement and creative environmental innovatiaoth &ork together to provide
an effective control environment. Globally, leves$ eco-control are used to
manage the inherent organizational tensions betwsdimited opportunity and
limited attention, deliberate and emergent strategyl self-interest and the desire
to contribute.

These four levers of eco-control may be separateal tiwvo categories. First, the
levers of eco-control strategic domain include éfedico-control systems (hereafter
belief systems) and the boundary eco-control systgmreafter boundary systems)
that are used to define the environmental stratdgioain. A belief system is the
explicit set of environmental definitions that mgaes communicate formally and
reinforce systematically to provide basic valuesrppse, and direction for the
organization. In the context of eco-control, thegstems include a vision and a
mission statement, credos, and statements of paines integrate environmental
aspects. Boundary systems are formally stated raes codes of conduct that
describe the actions that should be avoided by @yepk. In the context of eco-
control, boundary systems include environmentatkles, codes of business, and
operational guidelines.

The second category, the levers of eco-controtegji@ implementation, includes
diagnostic eco-control systems (hereafter diagoaststems) and interactive eco-
control systems (hereafter interactive systems}) #ra used to formulate and
implement environmental strategy. Diagnostic systeepresent feedback systems
that monitor organizational outcomes and correcviad®ns from preset
environmental standards of performance. These regsteport critical information
based on deviations from initial environmental goahd allow managers to direct
their attention to drivers that must be reviewednitored and corrected in order to
realize the firm’s intended environmental stratdgiagnostic systems are used on a
management-by-exception basis to ensure the achawe of intended
environmental strategy. Interactive systems remptesi®rmal environmental

information systems used by top managers to regubard personally become
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involved in the decisions concerning the environtakactivities of subordinates. It
is characterized by an intensive use of eco-cordystems by top managers and
operating managers, an active and frequent dialagueng top managers, face-to-
face dialogue and debates, and a focus on strategiertainties (Bisbe, Batista-
Foguet et al.,, 2007). The interactive systems aeduto manage emerging
environmental strategies and continually react tmerging threats and

opportunities.

Different eco-control systems may be used diagoalsgi and interactively. In this

study, the diagnostic and interactive uses of envirental performance indicators
(EPIs) are specifically investigated. EPIs refethi® measurement of the interaction
between the business and the environment (Olsthdoeca et al.,, 2001) and
represent numerical measures that provide keynrdtion related to environmental
issues. They represent the quantification of tHecafeness and efficiency of

environmental actions with a set of metrics (Ne@yggory et al., 1995).

Two main reasons justify the choice of EPIs fos thiudy. First, EPIs have largely
been recognized as a central element of envirormhentanagement in
organizations (e.g. Epstein, 1996a; Epstein andhd@d; 2000). Second, in the
environmental management accounting literaturea# been argued that EPIs can
be particularly useful to assess the environmepéaformance of the firm (e.g.
Tyteca, 1996; llinitch, Soderstrom et al., 1998kiAson, 2000a; Veleva and
Ellenbecker, 2000; Veleva, Hart et al., 2003; Dsasdinha and Reijnders, 2005;
Henri and Journeault, 2010) and to manage enviratahestrategy (e.g.Dias-
Sardinha and Reijnders, 2001, Porter and Kram@&620

Environmental practices

A large body of literature has identified numerarsvironmental practices that

organizations may implement to improve their envinental performance (e.g.
Hart, 1995; Shrivastava, 1995c; Berry and Rondin®8198; Sroufe, Narasimhan et
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al.,, 2002; Lucas, 2009). This study focuses on mara and operational
environmental practices. The environmental prasticemanagement refer to the
integration of environmental initiatives into theeeutive and administrative
processes. Such activities include, among othersyiraamental training,
stakeholder consultations, environmental auditsfe-dycle analysis, and
environmental reporting.Operational environmental practices refer to the
integration of environmental initiatives within tharious phases of the product-
process flow stage, i.e. from the extraction of raaterials through manufacturing
and product and waste disposal (Hart, 1995; Halujfi¢’alton et al., 1997; IBEB,
1997). These practices include waste minimizatiod arevention activities at
source, such as material substitution (e.g. DeclAdimhan et al., 1994; Shrivastava,
1995c¢; Nidumolu, Prahalad et al., 2009) and minatian of non-renewable
resources (e.g. Dechant, Altman et al., 1994; Ha#a95); optimization of
manufacturing processes activities, such as méereduction (e.g. Thierry,
Salomon et al.,, 1995; Hart and Ahuja, 1996; Melngpoufe et al., 2003;
Nidumolu, Prahalad et al., 2009), process modificate.g. Davenport and Short,
1990; Dechant, Altman et al., 1994), and eco-deégo. Allenby, 1993; UNEP,
2007); and finally, activities associated with reihg the impact of product and
waste disposal, such as product disassembly agdlireg (e.g. Shrivastava, 1995c;
IBEB, 1997).

2.2.2 Overview of the conceptual model

Figure 3 presents a summary of the theoretical inbaé¢ reflects the relationships
among competitive environmental strategy, levers e€o-control, and

environmental practices. Internally-oriented enmimental strategy is expected to
be more positively associated with the belief andralary systems (hypothesis 1)
and with diagnostic and interactive systems (hypsith 2) than the externally-
oriented environmental strategy. It is also exp@dteat the belief and boundary
systems will have a positive and significant relaship with diagnostic and
interactive systems (hypothesis 3). Finally, it espected that the belief and

boundary systems (hypothesis 4) as well as diagnesid interactive systems
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(hypothesis 5) will have a positive and significagiationship with managerial and
operational environmental practices. Also, an esiten body of literature has
suggested the implementation of environmental m@stin response to the
adoption of a competitive environmental strategyg.(®echant, Altman et al.,
1994; Porter and Van der Linde 1995b). Hence, tmeeptual framework includes
a direct control path between competitive environtak strategies and
environmental practices. These expected relatipsshie discussed in more detail

next.

Figure 3: Conceptual framework

..............................................................................................

Leversof ..
eco-control :

Strategic domain
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2.2.3 Hypothesis development

Competitive environmental strategy and eco-corgt@tegic domain

The adoption of a competitive environmental stratexqy lead organizations to put
environmental issues at the forefront of their maogcerns. Since environmental
aspects become one of their priorities, organinatigill look for mechanisms to (i)

communicate environmental priorities throughout tbeganization, (i) focus
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attention on the environmental priorities of thegaization, and (iii) motivate
employees and sustain their enthusiasm concerthieget priorities (Hamel and
Prahalad, 1989; Campbell and Yeung, 1991). Beliefl doundary systems
represent the mechanisms that can be used by pafjanis to translate competitive
environmental strategy into clear directional andtiwational guidelines for all

employees.

First, as organizations become motivated to adopbrapetitive environmental
strategy, they will also communicate these envirental priorities and intentions
to the entire organization. Belief systems are ugeccommunicate a unified
purpose to all employees (Simons, 1995: p.34). Taey used to define and
communicate its purpose (Leuthesser and Kohli,7L9€onversely, boundary
systems state rules and codes of conduct that coiata the actions that should
be avoided by employees. Therefore, through theptamentary use of belief and
boundary systems, environmental “information, sylmpoand rules are
communicated and reinforced systematically” (Simd®95: p.57), promulgating
the environmental strategic agenda to all emplayd&sreover, by adopting a
competitive environmental strategy, the organizatiecognizes the environmental
values as being part of its business and wantsoimqte them throughout the entire
organization. Belief systems include the core walubat managers want
subordinates to adopt (Simons, 1995: p.34), whdandary control systems set
behavior limits, explaining which behavior is mdyakhcceptable and respects
organizational values (Campbell and Yeung, 199hgré&fore, belief and boundary
systems consolidate environmental values over éintkacross employees (Pearce,
1982).

Second, as organizations adopt a competitive emviemtal strategy, managers will
need to develop an active management process ts fganizational attention on
environmental priorities. Belief and boundary systevork together to identify the
scope of business operations (Pearce and David;: 12809), and to help focus
attention on what really matters (Ireland and Hit992: p.34). Belief systems
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identify environmental values that should be addpby all employees, while
boundary systems restrict the scope of activittebe performed and, therefore,
focus attention on environmental priorities idaetif by the firm. Both eco-control
systems identify the way in which people behavey ey work together and how
they pursue the environmental objectives of thewization (Campbell and Yeung,
1991). Hence, belief and boundary systems encouwmaligetive unification within
the organization (Campbell and Yeung, 1991: p.1B&tmer and Short, 2008:
p.455) by promoting a sense of shared expectatmm®ng all levels and

generations of employees (Pearce, 1982: p.24).

Third, organizations that adopt a competitive emvinental strategy will seek to
motivate employees and sustain their enthusiasmetoimg these environmental
priorities. The complementary use of belief andrztary systems creates positive
tension that promotes commitment, empowerment, @otivation. Acting as
symbolic and inspirational mechanisms (Westley afidtzberg, 1989), belief
systems can articulate and communicate a realistiedible, and attractive
environmental vision for organizations (Campbeltl afeung, 1991: p.145). They
provide employees with guidance, motivation angbimagion to explore and search
for new environmental opportunities, create, anceriexadditional effort to
accomplish the environmental priorities of the fif8imons, 1995). Boundary
systems give employees the freedom and space tovaten and achieve
environmental goals within a pre-defined area (Wede 2007: p.759). Together,
belief and boundary systems encourage employeesmiorace the company’s
environmental priorities as their own (Ireland aditt, 1992; Collins and Porras,
1996) and motivate them to focus their energy opodpnity-seeking in the

environmental domain (Simons, 1995: p.41).

In sum, the adoption of a competitive environmestahtegy by the organization
may influence the use of belief systems, such es thsion and mission, and
boundary systems, such as their environmental ipsliand code of conduct, to

communicate environmental intentions and valuesutdinout the organization, to
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focus attention on the environmental prioritiestbé& organization, to motivate
employees and to sustain their enthusiasm. Howeker)evel of deployment of
these eco-control systems will depend on the lek&lvolvement and commitment
of the firms to addressing environmental issues ®hjective of an externally-
oriented environmental strategy is mainly to imm@oecorporate image and
reputation in order to gain a competitive markevaadage. Organizations may
attempt to implement this strategy by focusing mpriession management and on
the modification of the societal perceptions of fine (Neu, Warsame, et al., 1998;
Bansal and Clelland, 2004). Nevertheless, it i® @lessible that firms undertake
minimal internal environmental initiatives and cbas. In that case, the level of
internal involvement and commitment to environmeigsues may remain limited.
In contrast, although the objective of an intewraltiented environmental strategy
is to gain a competitive advantage through costucton and productivity
improvement, in order to implement this strategyamizations should undertake
environmental initiatives and actions that obligammployees and managers to
become involved and require a high level of coation. Thus, it is expected that
the level of involvement and commitment of the Bribo addressing environmental
issues will be greater for the organizations thatveh adopted an internal
environmental strategic orientation than for thdisat have adopted an external
environmental strategic orientation. Consequerdlly,other things being equal,
firms which adopt an internally-oriented environrarstrategy will rely more on
belief and boundary systems to communicate theremwiental priorities of the
organization, focus attention on these prioritied enotivate employees to address
them, than firms which adopt an externally-orientedvironmental strategy.
Formally stated:

Hla: The internally-oriented environmental stratégynore positively associated
with the belief systems than the externally-oridreavironmental strategy.

H1lb: The internally-oriented environmental stratégynore positively associated
with the boundary systems than the externally-¢e@@nvironmental strategy.
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Competitive environmental strategy and eco-corgt@tegic implementation
Environmental improvement may require an informatiframework (i) that
provides information about the current state ofimmmental management and
impact within the organization, and (ii) suppotte tdecision making process of
managers by helping them to identify the steps #hatuld be taken to support
improved environmental performance. First, an imfation framework may be
needed to find out information about the environtakmmpacts of the actual
processes and activities of the organization anigrgen managers’ decision
making process concerning the actions that shoalohiiated in order to improve
environmental performance. Hence, the deploymériiRis and their diagnostic
and interactive use represent this informative &awrk that could provide
environmental information needed by organizatiomdore specifically, by
collecting, measuring, controlling, and dissemimgtienvironmental information
throughout the firms, the diagnostic use of EPlevad the organization to become
aware of and control its actual level of environtaénperformance. Used
interactively, EPIs provide an agenda for exchaage debate about the accuracy
and realism of the actual environmental informafmwavided by EPIs, about what
this information implies for the organization andoat what could be done to
improve environmental performance.

Second, eco-control systems may be necessary podignd facilitate the decision
making process. More particularly, the deploymdrEBIs and their diagnostic use
may be necessary to set and communicate clear, gmaisde shared language and
assumptions about the steps that employees shak#dthat will lead to further
environmental improvement (Schein, 1986). Also, mty be necessary for
organizations to use EPIs interactively to prontb$eussion and debate concerning
the measures that should be used to improve emugntal performance. By
supporting the pooling of thoughts and ideas amaviding an agenda for top
managers and subordinates to exchange, debatehalbehge them, the interactive
use of EPIs assists in identifying the initiatisit should be taken to improve

environmental performance (Sharma, Pablo et 2919
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In sum, recognizing the competitive advantage edlatto environmental
performance, organizations may be more likely tly en the diagnostic and
interactive use of EPIs in order to supply the infation necessary to provide an
actual picture of the firm's environmental performa and to support managers’
environmental decision making process. Howeverjrtensity of use of EPIs will
depend on the willingness of firms to really impeotheir environmental
performance. It has been argued previously that theernally-oriented
environmental strategy may be achieved without faviindertaken significant
environmental improvements.  This could be accoshpll by managing
impressions and changing the firm’s perceptionoofety while the implementation
of the internally-oriented environmental strateggcessitates environmental
improvements to reduce costs or improve produgtiitence, ceteris paribus, we
can expect that the firm’s willingness to improvevieonmental performance, and
consequently the level of diagnostic and interactige of EPIs, will be greater for
organizations that have adopted an internally-¢egrenvironmental strategy than
for those that have adopted an externally-orieetedronmental strategy. Formally

stated:

H2a: The internally-oriented environmental stratégynore positively associated
with the diagnostic use of EPIs than the exterrailgnted environmental strategy.
H2b : The internally-oriented environmental strgtégy more positively associated

with the interactive use of EPIs than the exteymatiented environmental strategy.

Eco-controlstrategic domain and eco-control strategic impletagan

The more focused and motivated managers and engdae to work to achieve
environmental ideals, values, and priorities th@aaizations have communicated
through the belief and boundary systems, the moganizations will place

emphasis on developing critical environmental ssedactors in order to provide
information and direction about tasks that shoutdperformed by them (Otley,

1999; Widener, 2007). Thus, organizations will lowk translate environmental
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priorities included within belief and boundary st into clear goals and
objectives and look for mechanisms to communicatséd planned goals and
objectives downward to all employees. Also, thelf search for mechanisms to
measure and control the attainment of these plaanedonmental goals in order to
assess the level of environmental performance yO#ed Berry, 1980) The
diagnostic use of EPIs can represent these mechsnis/ including critical

environmental success factors determined by topagens and communicated
downward to all employees. Their use provides imfmion to managers and
employees that gives the organization the confidexidknowing that their actions
are aligned with the firm’'s environmental goalsni8ns, 1995: p.59; Widener,
2007: p.761). Moreover, the diagnostic use of Ertwides a framework allowing
the organization to measure and control the achiem of planned environmental
goals and objectives. Therefore, we can expect that more the belief and
boundary systems include environmental aspectsmibre organizations will use

EPIs diagnostically.

Also, the more environmental aspects become impbor{aiorities for the
organization as reflected and communicated witthe belief and boundary
systems, the more likely these will become an itgmirand recurring agenda for
top managers. Also, the more top managers will dm=ided and motivated to
address those environmental priorities, the mdkelyli they will regularly and
become personally involved in environmental dedsionade by subordinates in
order to ensure environmental goal achievementhanh case, they will work with
operating managers and discuss in face-to-faceimgsewith them to interpret the
information provided by EPIs, and to debate andlehge action plans proposed by
operating managers. Also, in order to ensure theeaement of environmental
priorities, top managers will more likely look faritical information included in
EPIs concerning the effect of environmental stiatagncertainty on business
environmental strategy (Simons, 1995: p.109). Bwngldhis, they will search for
potential threats and opportunities that may enbaoc impair environmental

objectives (Widener, 2007: p.761). Therefore, whethef and boundary systems
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include more environmental aspects, it can be d@ggdeihat organizations will be

more likely to use EPIs interactively.

These arguments lead to the following hypotheses:

H3a: Belief and boundary systems are positivelp@ased with the diagnostic use
of EPIs
H3b: Belief and boundary systems are positivelpeissed with the interactive use
of EPIs

Eco-control strategic domain and environmental pices

Research in the area of organizational values shiatsvalues influence behavior
(e.g. Agle and Caldwell, 1999; Gond and Herrbad062 Cambra-Fierro, Polo-
Redondo, et al., 2008). This influence may happlerough the ability of
organizational values to help employees to discratd, among the numerous
signals received by organizations, and to choodg thiose that are relevant for
them (Daft and Weick, 1984; Dutton, 1997). Theskiem can change corporate
identity and influence the way employees inter@etl respond to these issues
(Dutton and Dukerich, 1991). Hence, while the issudentified and labeled
correspond to organizational values, employeesnare likely to set this issue as a
top priority on their agenda and undertake acttonsespond to it. In other words,
values shape organizational responses by influgritia issues that are identified,
which appear on the organizational agenda, and hvhre associated with an

organizational response (Bansal 2003: p.519).

It has been argued above that belief systems coemeyonmental values and
consolidate them over time. These systems may gléde managerial and
operational environmental actions. By communicating focusing attention on the
environmental priorities of the organization, andtimating behavior that is in line
with those values, these systems help identify labdl environmental issues and

make these issues a priority for employees. Hetlwse systems influence the
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implementation of environmental practices usedegpond to these issues (Bansal,
2003).

Past studies have also demonstrated that the adoptia code of conduct can
influence behavior (e.g. Schwartz, 2001; Ferreld ékinner, 1988). Schwartz
(2001) has argued that a code of conduct can mfeiemployees’ behavior (i) by
clarifying what behavior is expected, (ii) by peading employees to consult other
organizational members to determine whether celx@ihavior is appropriate or not,
(iif) by providing the opportunity to confirm wheth behavior is acceptable or not
to the corporation, (iv) by suggesting reflectiamdacaution to employees before
acting, (v) by allowing employees to challenge amsist non-acceptable requests,
(vi) by leading employees to advise and convindeerst of their inappropriate
behavior, (vii) by leading employees to contactaperopriate authority and report

unwanted behavior, and (viii) by threatening empksy/with potential discipline.

Hence, although the environmental code of condndt@licies embedded within
the boundary systems have the ability describe@®dywartz (2001) to influence
behavior by communicating the acceptable domaianvironmental activities, by
setting the limits of these environmental initi@svand actions, and by guarding
against inadequate behaviors, boundary systems foster managerial and

operational environmental practices.

In sum, belief and boundary systems may influence implementation of
managerial and operational environmental practibgs communicating the
environmental strategic agenda and behavior tleaegpected by the organizations
and by fostering employees’ empowerment and comemtnto pursuing the
appropriate environmental initiatives and actiombese arguments lead to the

following hypotheses:

H4a: Belief and boundary systems are positivelp@ased with managerial

environmental practices.
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H4b: Belief and boundary systems are positivelpeissed with operational

environmental practices.

Eco-controlstrategic implementation and environmental pragice

The diagnostic and interactive use of EPIs mayuerite the implementation of
managerial and operational environmental practigdsy managing the translation
of environmental intentions into deliberate envir@mtal actions and initiatives,
and (ii) by stimulating the emergence of new enwinental ideas, initiatives and

actions. Each of these influences is discussedfgadly next.

First, following Mintzberg, Ahlstrand and Lampel9@8: p.189), the organization
may achieve its competitive environmental stratbgyfocusing on controls that
allow organizations to convert their environmentatentions into deliberate
environmental actions. The diagnostic use of EP#&n contribute to the

implementation of deliberate managerial and opamati environmental practices
by reporting critical information based on preseilg, by communicating this
information throughout the organization, and byeding attention to drivers that
must be achieved (Simons, 1990; 1995). It allows the coordination of the
resources necessary to implement environmentabrect{Simons 1995: p.72-73)
and to ensure “that these resources are used iedflgcand efficiently in the

accomplishment of the organizations’ goals” (Antoh965: p.17). Based on the
cybernetic model of control (Hofstede, 1978), agdwstic use of EPIs provides
information about environmental goals, comparescames with these preset
environmental objectives, provides feedback infdromato managers about any
variances with intended environmental plans, andwal for corrective actions
(Simons, 1991: p.49). This feedback provided bg thagnostic use of EPIs
influences work behavior and helps organizationsnitno and coordinate the
implementation of deliberate managerial and opamati environmental practices
(Merchant, 1982; Flamholtz, Das et al., 1985; Simyd®90).
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Second, EPIs can also be used interactively tautdiien and guide the emergence of
new environmental ideas, initiatives and actionsi{f®s 1990; 1991; 1994; 1995).
The interactive use of EPIs acts as a tool to ifatél dialogue throughout the
organization and to signal the environmental ptiesi of top managers to all
employees. Indeed, used interactively, the infoionatprovided by the EPIs
represents an important and recurring agenda fomanagers. Also, top managers
are involved personally and regularly in the derismaking activities of their
subordinates and information generated by the EBHRigerpreted and discussed in
face-to-face meetings. In this way, the interactige of EPIs guides and fosters the
development of managerial and operational envirottate initiatives and
innovation by stimulating and orienting opportursigeking as well as by
promoting curiosity and experimentation throughthg organization (Dent, 1990;
Bisbe and Otley, 2004). Since the interactive UsERIs helps to break down the
functional and hierarchical barriers that resttie flow of information (Abernethy
and Lilis, 1995; Abernethy and Brownell, 1999) dastters the dialogue, exchange
and debate between organizational actors of diffem identical hierarchical
levels, this use also stimulates the developmentesi environmental ideas and
initiatives. Consequently, the interactive use &l<contributes to the emergence
of innovative managerial and operational environtaleactions which may differ

from what was initially planned.

In sum, the combination of diagnostic and intexactise of EPIs may influence the
implementation of managerial and operational emwitental practices by
managing deliberate environmental actions throughsaurement and feedback and
by assisting in the emergence of new environmentsliatives through
organizational attention focusing, communicatior a@talogue. These arguments

lead to the following hypotheses:
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H5a: The diagnostic and interactive use of EPIs mositively associated with

managerial environmental practices.

H5b: The diagnostic and interactive use of EPIs @ositively associated with

operational environmental practices.

2.3 RESEARCH METHOD
2.3.1 Research design

Data were collected from a survey administered toarmdom sample of 1500
Canadian manufacturing firms from Scott’'s Manufaciy database. In this study,
‘firm’ is a fully autonomous entity or a subunit aflarger firm. In all cases, they
appeared as separate entities in the databasenizatyans with 100 employees or
more, and reporting sales of over $20 million weekected. These criteria are used
to ensure that organizations are large enough rijandzational variables to apply
(Miller, 1987), that environmental actions andttheanagement control systems
are sufficiently developed (Bouwens and AbernetB900). The final sample
comprised 1468 organizations (considering wrongresiks, organizations that
moved, etc).

The questionnaire was first validated using a pst-4dministered to six academics
and five top managers. This pre-test confirmed uhderstanding of each of the
measurement instruments. Then, the questionnaisesefat to the CEO or another
member of the top-management team (COO or senterpiesident) of each firm
along with a letter explaining the purpose of thalg and a self-addressed stamped
envelope was included with the questionnaire. TwbdoWw-up mailings were
performed to improve response-rates four and teeksvafter the initial mailing.
For each of these follow-ups, 1000 organizationsewandomly selected from

among the non-respondents.
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A total of 249 usable questionnaires were receif@da response rate of 17%0n
average, firm size was 779 employees and the respis had on average 13.8
years of experience working for their organizatidppendix 1 presents the profile
of the respondents. Different analyses of the remponse bias were performed to
confirm the validity of the data. Firstly, the coamgon between respondents and
non-respondents with respect to size, industry gedgraphical region did not
reveal any significant differences. Moreover, tlenparison between the first and
last 10% of respondents (the latter being used @®xy for the non-respondents)
did not reveal any significant differences in tlesponses obtained for the main
constructs of the study. Hence, it appears thatresponse bias is not a major

concern in this sample.

2.3.2 Measurement of construct

All measures are drawn from existing instrumentgpéndix 2 presents the
instruments used to measure the main constructripéve statistics of the main
constructs and correlation matrix are presented Table 4. Competitive
environmental strategy is measured using an adaptat an instrument developed
by the European Business Environmental Baromet&EH’. Respondents are
asked to indicate to what extent the integratioarofironmental aspects within firm
activities are motivated by cost reduction or markiéferentiation concerns

measured by ten items. A higher mean score indidht@ organizations are more

8 The sample size (n=249) as well as the statistiogler (i.e. 0,99) of this study are well above the
requirement proposed by the current literature fdarbetween 100 to 200 and statistical power over
0,90) (Bentler & Chou, 1987; Anderson & Gerbing8&9 MacCallum, Browne, et al., 1996). Also,
this response rate is comparable to the one reportsimilar recent studies (e.g. Moores and Yuen,
2001; Baines & Langfield-Smith, 2003;Lowe & Lock905; Widener, 2007; Suddaby, Gendron, et
al, 2009).

° Originally, the instrument developed by the EurapBaisiness Environmental Barometer (EBEB)
had three items related to the market: sales, mahae and new market opportunities. In order to
better seize the constructs analyzed in this stiap items were added to measure market
motivations: responding to the needs of customed selling new technologies. In the same
manner, six items have replaced the original temd that measured cost reduction motivations:
cost saving was replaced by energy consumptioterrmhconsumption, waste management, fines
and litigation, liabilities cost reduction in order specify where cost reduction occurs; produtgtivi
has been replaced by increasing production effigiém order to clarify this item.
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motivated to integrate environmental issues in worde improve their

competitiveness.

Levers of eco-control are measured using four umsénts developed by Widener
(2007) and adapted to the environmental contexst,Aoelief systems encompass
four items that measure the extent to which envivemtal values are integrated in
the mission statement and communicated to emplogseond, boundary systems
are measured using four items that assess thetéatermich the organization uses
a code of conduct and mechanisms to communicatgoanvental behavior and

actions that should be avoided. For both instrusjyemhigher mean score indicates
a greater use of belief and boundary systems. Thdrdgnostic systems are

measured using eleven items whereby respondenésas&ed to indicate the extent
to which their organization relies on environmemgaiformance indicators to track
progress towards environmental goals, monitor enwrental results, compare
environmental outcomes to expectations, and rekieyvenvironmental measures.
Fourth, interactive systems are measured usingesns whereby respondents were
asked to indicate to what extent top managers aedating managers are involved
and pay day-to-day attention to environmental iattics. For both instruments, a

higher mean score indicates a greater diagnostidenactive use of EPIs.
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Table 4 Descriptive statistics and correlation maiix of the main constructs

Internally- Externally- Belief Boundary Diagnostic  Interactive Managerial Operational
oriented env. oriented env. systems systems systems systems env. env.
strategy strategy practices practices
Descriptive statistics
No. of items 4 4 4 4 11 3 6 6
Theoretical range 1-7 1-7 1-7 1-7 1-7 1-7 1-7 1-7
Minimum 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Maximum 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00
Mean 5.23 4.38 4.61 4.28 4.38 4.54 4.38 4.54
Standard deviation 1.16 1.52 1.36 1.45 1.48 1.12 48 1. 1.12
Median 5.38 4.75 4.75 4.43 4.50 4.67 4.50 4.67
Correlation matrix (Pearson)
Internally-oriented 1
environmental strategy
Externally-oriented 0.407** 1
environmental strategy
Belief systems 0.410** 0.260** 1
Boundary systems 0.270** 0.288** 0.612* 1
Diagnostic systems 0.460** 0.288** 0.630** 0.581** 1
Interactive systems 0.379** 0.233* 0.540** 0.524** 0.726** 1
Managerial environmental 0.378* 0.254** 0.637* 0.614** 0.760** 0.611** 1
practices
Operational environmental 0.510** 0.278** 0.386** 0.327** 0.449** 0.408** 0.49** 1

practices

* Significant at the .01 level.



Environmental practices are measured using twoumgnts. First, an adaptation of
an instrument developed by Melnyk, Sroufe and Gatem (2003 is used to
measure operational environmental practices. Secotite managerial
environmental practices are measured using an aiaptof an instrument
developed by Aragorn-Correa (1988)For both instruments, respondents were
asked to indicate what environmental practices iarplemented within their
organizations. A higher mean score indicates a tgreanplementation of

environmental practices.

Confirmatory factor analyses (CFA) were performed dll the constructs of this
study. Appendix 2 presents the statistics of thaguement analysis for the initial
and respecified models. Respecification was necggea the internally-oriented
environmental strategy (two items were removed b&eaof inadequate factor
loadings and B, interactive systems (three items were removedalme of
inadequate loading factors and)Rand managerial environmental practices (one
item was removed were removed because of inadedaetier loadings and 4R
Respecification was also necessary for the diagnaststems since the items
included within the instrument showed high levels naulticollinarity. Hence,
following the recommendation of Grewal, Cote, kt(2004), composite indices
were used to regroup the items and eliminate théicuollinearity effect. The

single-factor method was used to compose the cdepuslices®. After those

19 Among the sixteen original items of the Melnyk, $i@and Calantone’ instrument (2003), the
implementation of several of these items may diffem one industry to another due to the
specificic aspets of the activities. For exampte|gnging the use of a product may be possible in
the appliance industry while it may not be possiblthe food industry. This dissimilitude may
create an industry effect, while the implementatiomot of this operational practice may be due in
large part to the type of industry. Hence, in ottdereduce this industry effect, six of the sixteen
original items were used in this study because #ieymore susceptible to be largely implemented
in any kind of manufacturing organization.

1 As for the reason invoked for the operational Emvinental practices, the instrument used in this
study includes four of the twelve original itemstioé Aragorn-Correa’ instrument (1998). Also,
based on recent research that has developed emértal practices frameworks (e.g. Sroufe,
Narasimhan et al., 2002; Lucas, 2009), three atbers were added (environmental emergency
response procedures, publication of environmepf@bnts or voluntary disclosure of environmental
performance information, consultation with localiganmental groups and plant neighbors on
environmental issues) in order to provide a morap@hensive measurement of this construct.

2 The VIF value for each of the items measuring disgnostic construct varied between 4 and
9.While these results exceed the recommended thickstf 4, they indicate a problem of



respecifications, all constructs exceed the recoma@e cut-off point of 0.70 for the
Cronbach Alpha and composite reliability (Nunnal©67; Fornell & Larcker,
1981), reflecting good construct reliability, ancdceeding the recommended cut-off
point of 0.50 for the variance extracted (Hair, Argbn et al., 1998), confirming
construct validity. Moreover, all constructs exhicceptable models of fit, as
measured by three fit indices, namely NNFI (nonsmed fit index), CFI
(comparative-fit index), and RMSEA (root mean seuarror of approximation,
reflect adequate R2, and all factor loadings aatissically significant (p<0.01).
Lastly, since the variance extracted from eachviddal construct exceeds the
squared correlation between latent constructs @Ho#a Larcker, 1981), all the
constructs exhibit adequate discriminant valididence, this confirms that every
latent construct measured in this study is composedwo dimensions that
converge to form a second-order construct (e.giefoeind boundary systems

converge to form the eco-control strategic domain).

2.3.3 Data analysis

Structural equation modeling (SEM) is used to tiestmodel. SEM consists of a set
of linear equations that simultaneously test twonmore relationships among
endogenous and exogenous variables (Bollen, 198%rBand Long, 1993). Data

collected from the survey were analyzed with LISREE2 and used a covariance

multicollinearity for these data. The multicollinmég refers to the existence of substantial cotrefa
among a set of independent variables. In the chd@agnostic items, the multicollinearity does not
represent a problem when the sample is large ancktlability indices (.967) and explicatory power
(.668) are high. However, the presence of muliice#irity impedes the adequate convergence of
items in one latent variable, as reflected by wgakdness-of-fit of the diagnostic model (NNFI:
.894; CFI: .906; RMSEA: .233). One way to corrdustissue is by grouping items in composite
indices. The advantage of this method is that tireposite indices preserve all the significance of
the content. This study uses the single-factor atktb form composite indices. In this method, all
items are subject to a factor analysis in whicingls-factor solution is specified. The items drert
paired based on their resulting factor loadinge: item having the highest factor loading is paired
with the item having the lowest loading. This presés repeated until all items have been assigned
to composites.

13 Those indices reflect two complementary typesdfdes (absolute fit and incremental fit
measures) and they are among the most frequepitytesl. The threshold values recommended are
(i) NNFI > 0.90 (Tabachnick & Fidell, 2001), (i))RT > 0.95 (Hu & Bentler, 1995), and (iii)

RMSEA < 0.10 (Browne & Cudeck, 1993).
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matrix as an input matriX. To check the overall goodness of fit of a modethie
presence of multivariate non-normal data, maximikelihood estimates, which are
robust to such violations, and multiple indices auggested (Bentler and Chou,
1987).

2.4 RESULTS AND DISCUSSION
2.4.1 Structural equation model

Table 5 presents the results of the structural temuanodel in terms of path
coefficients, Z statistics, number of iterationspgortion of variance (B, and

goodness-of-fit indices. The model respects themmsended threshold mentioned
previously. This globally indicates a good fit diet data to the model. No
respecification was made to the initial model andstarting values were used. In
order to provide a better understanding of the riatationships between the

constructs of the model, indirect and global eBexre also reported in Table 5.

First, internally-oriented environmental strategy positively and significantly
associated with belief systems, (0.414; p<0.0Bgubstic systems (0.322; p<0.01),
and interactive systems (0.188; p<0.05) while mmificant relationship is found
between externally-oriented environmental strategy these three eco-control
systems. This result provides support for the Hypses 1a, 2a, and 2b by showing
that firms adopting internally-oriented environnmantstrategy rely on belief,
diagnostic, and interactive systems to a great@néxhan organizations adopting
an externally-oriented environmental strategy. Hesvethe results do not support
hypothesis 1b. Indeed, similar positive and sigalifit relationships are found
between the two different competitive environmeistahtegies, internally-oriented
(0.197; p<0.01) and externally-oriented environrakatrategy (0.209; p<0.01) and

boundary systems. Also, a positive and significatal effect (direct and indirect

4 The input matrices are available from the authpmrurequest.
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Table 5 Standardized results of the structural equgon model

Direct effect Indirect effect Total effect
Hypo- Path z Path z Path Z
theses | Description of path coeff. statistics | Intermediate variables coeff. statistics | Coeff. | statistics
Hla Internally-oriented env strategy—» Bebgbtems 0.414 5.29* - - - 0.414 5.29**
Externally-oriented env. strategy —» iBebystems 0.117 1.56 - - - 0.117 1.56
H1b Internally-oriented env strategy—» Bourydsystems 0.197 2.56** - - - 0.197 2.56**
Externally-oriented env. strategy-» Boundsygtems 0.209 2.71* - - - 0.209 2.71**
H2a Internally-oriented env strategy—» Diagfio systems 0.322 5.02** Belief/boundary systems 0.219 4.82** 0.541 7.80**
Externally-oriented env. strategy—» Diasgfiosystems -0.039 -0.67 Belief/boundary systems 0.113 2.78** 0.074 1.13
H2b Internally-oriented env strategy—» Int#ihze systems 0.188 2.46* Belief/boundary systems 0.212 4,19** 0.400 5.03*
Externally-oriented env. strategy—» Inttinge systems -0.016 -0.23 Belief/boundary systems 0.120 2.82** 0.104 1.36
H3a Belief systems —»  Diagnostic systems 0.3726.25** - - - 0.372 6.25**
Boundary systems—p Diagnostic systems 33.3] 6.38* - - - 0.333 6.38**
H3b Belief systems —» Interactive systems 26.3| 4.56** - - - 0.326 4.56**
Boundary systems —» Interactive syste 0.391 6.03** - - - 0.391 6.03**
Haa Belief systems —p Managerial env. pradic 0.142 1.99** Diagnostic/interactive syst. ®22| 4.58* 0.370 5.24**
Boundary systems —» Managerial emacfices 0.264 3.93** Diagnostic/interactive syst 0.213 4.45** 0.477 7.34**
H4b Belief systems —»  Operational env. pradi 0.146 1.75 Diagnostic/interactive syst. 0.038 0.86 0.184 2.62**
Boundary systems —» Operational enactices 0.059 0.77 Diagnostic/interactive syst.0.051 1.13 0.110 1.78
H5a Diagnostic systems—p Managerial envctras 0.530 6.85** - - - 0.530 6.85**
Interactive systems—p Managerial emacfices 0.094 1.33 - - - 0.094 1.33
H5b Diagnostic systems—  Operational env. pcasti -0.048 -0.56 - - - -0.048 -0.56
Interactive systems —p Operational gmactices 0.172 2.07* - - - 0.172 2.07*
Internally-o. env. strategy—» Manageriay epractices 0.061 0.87 Four levers of eco-abnir 0.435 6.22** 0.496 5.97**
Externally-o. env. strategy-» Managerial.gractices -0.067 -1.13 Four levers of eco-aaintr 0.121 2.15* 0.054 0.70
Internally-o. env. strategy—» Operationay.epractices 0.475 5.37** Four levers of ecotcoin | 0.115 2.43* 0.590 7.37**
Externally-o. env. strategy» Operational.qractices 0.038 0.55 Four levers of eco-céntro 0.044 1.71 0.082 1.17
Dependant variables R? Dependant variables R?
Belief systems 0.229 Interactive systems 0.425
Boundary systems 0.119 Managerial environmental practices 0.713
Diagnostic systems 0.539 | Operational environmental practices 0.454
Goodness-of-fit indices:y2 (293) = 968.53 p < 0.001; NNFI=.947; CFI=.99681SEA = .087 Number of iterations: 11
**p <0.01; * p <0.05 n=249




through belief and boundary systems) is found betwthe internally-oriented
environmental strategy and the diagnostic (0.540.@l) and interactive use of
EPIs (0.400; p<0.01) while no significant totale=ff is found for the externally-

oriented environmental strategy.

These findings suggest that firms that adopt aermaily-oriented environmental
strategy rely more extensively on levers of ecot@brthan organizations that adopt
an externally-oriented environmental strategy. Mspecifically, firms that adopt
an internally-oriented environmental strategy dgploe four levers of eco-control
to communicate environmental intentions, focusnditb@ on these priorities, sustain
enthusiasm, support decision-making, and fostetsgaehievement. On the other
hand, organizations adopting an externally-orientedironmental strategy rely
mainly on codes of conduct and policies to commateicthe environmental
behavior that should be avoided by employees tsepve the firm’s corporate
image and reputation. Overall, the deployment okle of eco-control by the
externally-oriented firms remains limited. This ctrsion concerning organizations
that adopt an externally oriented strategy and heavinited use of eco-control
systems is supported in legitimacy theory that esgtlnat the primary objective of
organizations that integrate environmental aspedgtiin their strategy is to
improve corporate image and reputation as well agyain social legitimacy.
Unfortunately, these organizations may seek to eaghithis objective without
having necessarily fully deployed this strategyhimitthe organization and really

addressed the environmental issues in question.

Moreover, the results show that the two environmesirategic orientations have a
positive and significant indirect effect on theghastic (internally-oriented: 0.219;
p<0.01, externally-oriented: 0.113; p<0.01), anénactive use of EPIs (internally-
oriented: 0.212; p<0.01, externally-oriented: 0;138<0.01) supporting the
mediating role of belief and boundary systems is tklationship. However, this
mediation effect is stronger for the internallyemied environmental strategy than

for the externally-oriented environmental stratedije indirect effect of the



competitive environmental strategy on the diagmoatid interactive use of EPIs
through the belief and boundary systems providgpau for hypotheses 3a et 3b.
As expected, the results reflect a positive andisagant relationship between the
two components of eco-control strategic domainjebelnd boundaries systems,
with the diagnostic (belief: 0.372; p<0.01, bournyd@r.333; p<0.01) and interactive
use of EPIs (belief: 0.326; p<0.01, boundary: 0;38D.01).

Taken together, these results suggest that the wr@anizations communicate,
focus attention, and motivate employees to achewaronmental priorities, the
more firms will use EPIs diagnostically to set enmimental goals, to measure and
control their achievement and the more they widl E®Is interactively whereby top
managers regularly and personally involve themselv@ subordinates’
environmental decisions to ensure the achievemérgngironmental priorities.
Hence, firms adopting an internally-oriented enwim@ntal strategy will deploy
belief and boundary systems which in turn, willlueince the diagnostic and
interactive use of EPIs. However, the sole deplayna¢ boundary systems by the
externally-oriented firms is insufficient to inflnee the adoption of diagnostic and

interactive use of EPIs.

Moreover, the results provide support for hypotheda. Indeed, positive and
significant relationships are observed among the te@mponents of eco-control
strategic domain, namely belief and boundariesesyst and managerial actions
(belief: 0.142; p<0.01, boundary: 0.264; p<0.0lpwever, hypothesis 4b is not
supported based on the absence of a significaatiaethip between the belief and
boundary systems and operational practices. Atsordsults indicate a positive and
significant indirect effect between the belief ésmlindary systems and managerial
practices (belief systems: 0.228; p<0.01, boundgsyems: 0.213; p<0.01) through
the diagnostic and interactive use of EPIs, suppmprthe mediating role of
diagnostic and interactive systems in this relaiop. These results suggest that
although the presence of environmental aspectsirwitite mission and code of

conduct of the organization may influence the impatation of managerial
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environmental practices, a more complete set of-cectrol systems greatly
contributes to the implementation of managerialimmmental practice and is a

prerequisite to the implementation of operatiomali®nmental practices.

These findings are corroborated by the partial sttpjound for hypotheses 5a and
5b. Indeed, the results show that the diagnoste afsEPIs is positively and
significantly associated with managerial environtakmpractices (0.530; p<0.01)
while no significant relationship is found with gpBonal environmental practices.
In contrast, a positive and significant relatiopsts found between the interactive
use of EPIs and operational environmental pract{fekr2; p<0.05) but not with
managerial environmental practices. These resuligest that while top managers
are more closely linked to the managerial enviramiadepractices, a management-
by-exception provided by the diagnostic use of BRé&y be sufficient to monitor
and control these activities. In contrast, the apenal environmental practices
represent more technical and complex actions gmdnnagers are in general more
distant from these practices. Consequently, theractive use of EPIs is more
appropriate while extended communication, exchaage debate between top
managers and technical subordinates are requirggaimote the importance of
environmental issues and to choose the appropdptFational environmental
actions and initiatives that should be taken taesklthese issues.

Finally, concerning the control paths between cditipe environmental strategy
and environmental practices, no direct relationssifound with the exception of
the relationship between internally-oriented envimental strategy and operational
practices where a positive and significant assimeiais found (0.475; p<0.01).
However, positive and significant indirect effesffound (through the four levers of
eco-control) between internally-oriented environtaérstrategy and managerial
(0.435; p<0.01) and operational practices (0.118).@5). Four main findings

emerged from these specific results.
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First, the positive and significant direct and nedt (through the four levers of eco-
control) relationships found between the interralliented environmental strategy
and operational practices suggest that while orgdions seek to reduce the costs
of their operation, they may undertake, as a fisg¢p, local operational
environmental initiatives in order to take advaetagf “low hanging fruit’
environmental improvements. However, once thesey dagprovements are
completed, further environmental enhancement maguire formal control
frameworks such as levers of eco-control systemardier to get the information
feedback necessary for decision-making, to fat#diteommunication and to
increase coordination among different departmehésfiom.

Second, although the levers of eco-control playigmificant role to translate

environmental strategic intentions into operaticgralironmental practices, this role
is more important and essential when the intentemestranslated into managerial
environmental practices. Indeed, the results shHww 87.7% of the global effect
between internally-oriented environmental strategg managerial environmental
practices is due to the mediation effect of thestevof control while this indirect

effect represents only 19.5% in the case of thaticglship between internally-
oriented environmental strategy and operationalirenmental practices. Hence,
these findings suggest that the levers of eco-obate particularly useful to foster
environmental initiatives when environmental pties are widened throughout the
organization and addressed at a more global ldaah twhen such actions are

undertaken more locally at the operational level.

Third, since no total effect is found between exadly-oriented environmental
strategy and environmental practices (direct amrect relationships through the
four levers of eco-control), it supports the cosadn that levers of eco-control play
a limited role in this strategic setting.

Fourth, taken with the previous findings, the pesitand significant indirect

relationships found in this study (i.e., the mddiatrole of the four levers of eco-
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control in the relationship between competitive iemvmental strategy and
environmental practices; the mediation role of dfedind boundary systems in the
relationship between competitive environmentaltsgg and the diagnostic and
interactive use of EPIs; the mediation effect & thiagnostic and interactive use of
EPIs in the relationship between belief and boundgstems and environmental
practices) illustrate the essential and complenmgntae of each of the four levers
of eco-control to translate strategic environmemiéntions into environmental

actions.

2.4.2 Additional and sensitivity analyses

To provide an additional assessment of the compiéang and synergetic role of
levers of eco-control in the translation of the petitive environmental strategy
into environmental practices, an additional analysas performed by regrouping
the four levers of eco-control into one second-pobastruct, namely levers of eco-
control. The results are presented in Table 6. Tifudel respects the recommended

threshold mentioned previously.

81



Table 6 Standardized results of the structural equéon model for the aggregated model

Direct effect Indirect effect Total effect

Path Z Path Z Path Z
Description of path coeff. | statistics | Intermediate variables| coeff. statistics | coeff. statistics
Internally-oriented env strategy —p» vées of eco-control 0.470 6.20** - - - 0.470 2@
Externally-oriented env. strategy—» ers/of eco-control 0.126 1.73 - - - 0.12¢ 1.73
Levers of eco-control—p Managerial epractices 0.951 | 12.49* - - - 0.951 12.49**
Levers of eco-control—» Operational gmnactices 0.339 4.63** - - - 0.339 4.63**
Internally-oriented env. strategy» Manggeenv. practices -0.018 | -0.29 Levers of eco-contro| 0.447 5.68*F 0.429 5.23**
Externally-oriented env. strategy» Man&gemv. practices -0.073 | -1.34 Levers of eco-contro| 0.120 1.72 04@. 0.60
Internally-oriented env. strategy—» Opemadil env. practices 0.416 5.16** Levers of eco-contro 0.159 3.85*  0.575 7.21**
Externally-oriented env. strategy» Operadicenv. practices 0.038 0.56 Levers of eco-contra| 0.0443 1.62 80.0| 1.14
Dependant variables R? Goodness-of-fit indices:y2 (305) = 833.38 p < 0.001
Levers of eco-control 0.291 NNFI= .960; CFI=.966 RMSEA = .076
Managerial environmental practices 0.846 | Number of iterations: 113 n=24
Operational environmental practices 0.461

**p <0.01; * p <0.05




A positive and significant relationship is found tween the internally-oriented
environmental strategy and the levers of eco-co@470; p<0.01) while no significant
relationship is found between externally-orientadinmental strategy and the levers of
eco-control. Also, a positive and significant redaship is found between the levers of
eco-control and managerial (0.951; p<0.01) and ajmeral environmental practices
(0.339; p<0.01). Similar to the main model, onle thssociation between internally-
oriented environmental strategy and operationaitpp@s is positive and significant while
no significant association is found for the othetationships between competitive
environmental strategy and environmental practitesking at the indirect effect, the
results show positive and significant indirect efée between internally-oriented
environmental strategy and managerial (0.447; @H0ahd operational environmental
practices (0.159; p<0.01) while no significant nedt effect is found between externally-
oriented environmental strategy and environmemniattices. Moreover, the results show
that the R of the managerial environmental practices is tgre.846 vs 0.713) when
the model regroups the four levers of eco-contmabme construct than when the model
disaggregates the levers of eco-control in four moments. However, the?Rof the
operational practices construct (0.461 vs 0.454ndbin the aggregated model is only
slightly greater that the®®ound in the main model.

These findings support the view that firms adopaingexternally-oriented environmental
strategy are not deploying extensively eco-cordystems within the organization. Also,
the results provide support for the mediating rofelevers of control to translate
internally environmental strategic intentions indéavironmental practices, the effect
being greater for managerial rather than operatienaironmental practices. Moreover,
this analysis confirms the complementary role & lévers of eco-control found in the
main model and suggests, more specifically, thatsynergic use of the four levers of
eco-control fosters the conversion of internal emwinental strategic intention into

managerial actions.

To test for endogeneity issues, the main modelbeas run including three contextual

variables. Size, stakeholders pressure and enveotahvisibility are used to control for



the potential specificities of eco-control systearsd environmental practices This

model includes the links among the contextual factand the two environmental
strategic orientations (internally- and externahented), the four levers of eco-control
(belief, boundary, diagnostic, and interactive sys) and the two categories of
environmental practices (managerial and operatjodll the results found in the main
model remain unchanged, the only exception beimg tio significant relationship is

found between belief systems and operational enmiemtal practices.

To examine the potential influence of industry be tesults, the main model has been
run with all the variables operationalized as fako the three composite indices of
variables are adjusted for industry by subtractirgdominant two-digit industry average
from their respective firm counterparts. The resudmain qualitatively unchanged as all
the results that were previously significant aré sgnificant and the paths that were not

significant remain unchanged.

2.5 CONCLUSION

The aim of this study was to examine the abilityob-control to translate environmental
strategy into actions. More specifically, it empdally investigates the extent to which the
four levers of eco-control are used to translatieidint competitive environmental
strategies (internally-oriented vs externally-otest) into various environmental practices
(managerial and operational). Using survey-datamfr@a sample of Canadian
manufacturing firms, the results suggest that fhasf adopting an internally-oriented
environmental strategy rely more intensively on tber levers of eco-control systems
than for the organizations adopting an externatigrded environmental strategy. Also,

the results show that the four levers of eco-conglay a synergic and complementary

15 Sze was measured using the natural log of the nurabemployees. Second, stakeholders’ pressure
was measured using an instrument developed by Buysd Verbeke (2003) where repondents rate the
influence of sixteen different stakeholders on siecis related to environmental management withen th
organization (1=no influence at all, 7= very strdnfluence) whereby a higher score indicates a drigh
degree of stakeholder influence on organizatioisally, public visibility was measured using ownt@gs

as proxy. Using a dichotomous variable, privatméirare associated with low public visibility whieblic
ones are associated with high visibility.
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role to translate strategic environmental intergiorio environmental actions. This role is
particularly effective to translate internally eronmental strategic intentions into

managerial environmental actions.

This study contributes to the environmental stratesgo-control, and levers of control
literature in numerous ways. First, this studysithates the role of eco-control to translate
environmental strategy into actions. More spedificathis research empirically
demonstrates that different eco-control systemeotgged within the levers of control of
Simons contribute to converting internal environtaénstrategic intentions into
managerial environmental actions. Belief and bomndgstems provide a framework to
translate the environmental strategy into actionsdnveying environmental values and
expected behavior as well as by reinforcing therar dime. Diagnostic and interactive
systems influence the development of environmeptattices by managing deliberate
environmental strategy through the measurement faedback and by stimulating

emerging environmental strategy through dialogebate and communication.

Also, this study contributes to management corgystems literature by illustrating that
the specific environmental strategy context mayjol® different results than what has
been found for other types of strategies. Firsis #tudy shows that the adoption of
different types of strategy may influence not othig type of eco-control systems adopted
by an organization, but also their level of depleyin Second, this study provides
empirical support to the more essential and impontale played by the levers of eco-
control when strategic intentions are addressedenglobally and widely at the

managerial level than when those issues are addiessre locally at the operational

level.

Moreover, this study provides an illustration ofahtevers of control framework can be
applied to the environmental management contexis Tésearch also enhances our
comprehension of the interdependence among levecsndrol by providing empirical
evidence supporting their interrelation. More speaily, by demonstrating the

synergetic and complementary role played by eachhef levers of eco-control to
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translate the strategic environmental intentions tleé organization into tangible
environmental actions, this study provides emplirisapport to the fundamental
conceptual assumption of the levers of control &ark that mentioned that “the power
of the control levers does not lie in how each sedialone but rather in how they
complement each other when used together” (Sink985: p.153).

This study has also important practical implicasiofor management practices.
Considering the increased importance of environalenmanagement within
organizations, managers should be aware of therianpee of integrating environmental
aspects within their control systems in order tamtdbute to the transformation of
environmental strategy into environmental actidviere specifically, this study provides
empirical evidence supporting the notion that thiegration of environmental aspects
within mission, vision, code of conduct, and pagicontribute to communicating
environmental intentions and values throughoubtiganization, to focus attention on the
environmental priorities of the organization, androtivate employees and sustain their
enthusiasm to monitor actions. Also, the diagnoatid interactive use of EPIs allows
managers to translate their environmental intestiorio environmental practices by
measuring, monitoring and controlling the deliberatvironmental actions as well as by

stimulating and contributing to the emergence of Bavironmental ideas and initiatives.

This study is subject to potential limitations grms of internal and external validity.
First, this study investigated one dimension of-eagotrol strategic implementation,
namely the diagnostic and interactive use of EPf& diagnostic and interactive use of
other types of eco-control, such as environmentategyic planning, budget, or incentives
may lead to different results. Second, as for ap@sed structural model, the potential
existence of other structural models using the sdate reflecting equivalent levels of fit
may be problematic and constitutes a limitation té current results obtained
(MacCallum, Browne et al.,1996). Third, no clearidemce of causality can be
established with survey data obtained from crosies®al analyses. Rather the evidence
must be considered consistent with theoretical msnis and predicted relationships.

Fourth, this study is static because it does notrporate the evolution of eco-controls
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and performance over time. Fifth, using the surmesthod to collect data creates a
potential for bias due to common response. Sixth,results of this study may not be
generalized outside the scope of the current sanfipde, small-to-medium sized

manufacturing firms in Canada).
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Chapter 3

Sustainability balanced scorecard: a conceptual frmework

Abstract

Organizations are increasingly recognizing the irtgogece and benefits of formulating a
sustainability strategy that incorporates environtake and social responsibilities.
However, the simultaneous integration of the ecanpemnvironmental and social aspects
remains a major concern for organizations. The &ubility Balanced Scorecard
(SBSC) represents one of the most promising stategls to help organizations face
these challenges and support their sustainabtliageryy. Research on SBSC is still in its
infancy and suffers from a lack of dissemination #ns dominated by working papers.
Moreover, this research has provided unclear, idet® and even contradictory SBSC
frameworks and has provided little knowledge abbatv environmental and social
aspects interact with the other key performancecaidrs encompassed within the
balanced scorecard to support a corporate sustitynabrategy. The aim of this study is
to address these issues and limitations by devedloph more complete and
comprehensive SBSC conceptual framework that stgppercorporate sustainability
strategy. More specifically, this study proposesSBSC design for profit-seeking
manufacturing firms. Also, building on theoreticalguments and empirical findings
provided by more than 200 articles from, among m@thenanagement, operation,
marketing, and strategic literatures, this studgvytes a theoretical overview of the
cause-and-effect relationships between the diffeneerspectives and performance
indicators included in the SBSC.

Keywords: sustainability balanced scorecard, environmentalfopmance, social

performance, sustainability strategy
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3.1 INTRODUCTION

The importance of sustainability issues for corpors has been emphasized in the
literature (e.g. Shrivastava, 1995c; Hart, 1997ndroelli and Berry, 2000). Indeed, a
growing number of firms view environmental and sbcspects as strategic (Dias-
Sardinha, Reijnders et al., 2007). According toegesal recent surveys organizations
report that sustainability practices will be esgdrdr very important to their company’s
strategic mission (Pricewaterhouse Coopers, 2002ytoB, 2011; MIT Sloan
Management Review and The Boston Consulting Gr@d3,1). For these managers,
addressing environmental and social issues repgesesource of competitive advantage
(Dechant, Altman et al., 1994; Hart, 1995; Ported &an der Linde, 1995a; MIT Sloan
Management Review and The Boston Consulting Gr20pl) and a source of long-term
value creation (Porter and Kramer, 2006, 2011; d@ar011). Therefore, a growing
number of organizations recognize the importanakk@mefits of formulating a strategy

that incorporates environmental and social resipdiigs (Epstein and Roy, 2001).

However, the strategic integration of the economénvironmental and social
performance and the simultaneous improvement cfethiree perspectives remain a
major concern for organizations (Figge, Hahn et2402). For them, the difficulty is no
longer whether or not to implement sustainabiliiyt how (Epstein and Roy, 2001; p.
586). The recurrent questions for many managerd@seto improve environmental and
social performance without compromising the longrtgrofitability of the organization
and how to translate sustainability strategy irttiom and promote this action throughout

a complex organization (Epstein and Roy, 200198)5

In order to face these challenges, the literatuas Hiscussed the importance of
developing strategic tools that integrate enviromtaleand social aspects with the core
business of the firms and that link performance suszment to the strategic
sustainability objectives of organizations (e.ga®Bardinha, Reijnders et al., 2002;
Figge, Hahn et al., 2002; Lansiluoto and Jarvenp@@8). The Sustainability Balanced
Scorecard (SBSC) has been identified as one ahtys promising strategic tools used to

help organizations support their sustainabilityatgtgy (Schaltegger and Wagner, 2006).
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Building on the Kaplan and Norton’s balanced scareéc(Kaplan and Norton, 1992,
1993, 1996a; 1996b, 1996c, 2000, 2001a, 2001b, &0R@04b), the SBSC is the
integration of the three pillars of sustainabilibfo a single performance measurement
system (Figge, Hahn et al., 2002). The SBSC liteeahas argued that this management
tool may support the successful implementationavparate sustainability strategies by
formulating a hierarchical system of strategic obyes derived from the business
strategy. Goals and indicators are then identifegdeach of these objectives, forming a
multidimensional set of sustainability-oriented et that are interrelated through cause-
and-effect relationships (Moller and Schaltegg@03). These self-reinforcing indicators
jointly contribute to translating strategy intoiacs by measuring the accomplishment of
corporate sustainability strategy (Epstein and \fisr2001). SBSC supporters have
argued that this framework may help managers aedlye drivers of sustainability, the
actions that they can take to improve sustaingbibind the likely consequences on
environmental, social, and financial performancestgin and Roy, 2001). Moreover, this
framework helps focus attention on sustainabiliyues, encourages behaviors that are
consistent with a sustainability strategy, supptrées development, the management and
the evaluation of the firm's processes, encourafigss to communicate their
sustainability vision, values and strategy throughthe organization and provides
feedback and information for sustainability deamsmaking (Malmi, 2001, Dias-
Sardinha, Reijnders et al., 2007; Lansiluoto amdeljpaa, 2008).

Although a growing body of literature has recogdizke interest and benefits of SBSC
to support corporate sustainability strategies. (@éapnson, 1998; Bieker, 2002; Figge,
Hahn et al., 2002; Lansiluoto and Jarvenp&a, 2Qa08)literature in this domain is still in

its infancy (Bieker, Dyllick et al., 2001; Hockert8001; Van der Woerd and van den
Brink, 2004). This research is largely dominatedvioyrking papers and therefore its
dissemination is limited. Moreover, several SBS&feworks have been proposed in the
literature (e.g. Bieker, Dyllick et al., 2001; Egist and Wisner, 2001; Hockerts, 2001,
Figge, Hahn et al., 2002; Gminder and Bieker, 20®@jropoulos, Mouzakitis et al.,

2004; Van der Woerd and van den Brink, 2004; Modad Schaltegger, 2005; Dias-

Sardinha, Reijnders et al., 2007; Hansen, Sexdl.et2009). However, some of these
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frameworks are contradictory. For example, someménaorks have suggested
introducing an additional perspective within thdabaed scorecard while others have
argued that the SBSC should only encompass thetfaditional perspectives proposed
in the Kaplan and Norton’s balanced scorecard (imancial, customers, internal
business processes, learning and growth perspgrtikéso, most of these frameworks
remain unclear or incomplete. For example, moshe$e frameworks have neglected the
notion of social performance and how stakeholdenagament, one of the fundamental
elements of sustainability performance, shouldritegrated into the SBSC; as a result,
this area remains overlooked. More importantly, tteise-and—effect relationships
among perspective and performance indicators hageived limited attention in the
SBSC literature. Hence, our knowledge about howirenmental and social aspects
interact with the other key performance indicateresompassed within the balanced
scorecard to support the corporate sustainabiliategy remains limited. The
fundamental objective of the balance scorecardoidotmulate a hierarchical set of
performance indicators that are linked togethesubh cause-and-effect relationships in
order to communicate, monitor, control, and measieesuccessful implementation and
achievement of the corporate strategy. This lackkeéwledge may represent an
important obstacle to the design and implementaifanreliable and effective SBSC.

The aim of this study is to address these issudsliamtations by developing a more

complete and comprehensive SBSC conceptual frankeWmt supports a corporate
sustainability strategy. More specifically, thisidy proposes a SBSC design for profit-
seeking manufacturing firms that include the thpkars of sustainability, namely

economic, environmental and social performance, afgb integrate stakeholder
management. Furthermore, in order to provide aebethderstanding of this SBSC
design, this study presents a theoretical overnaéwhe cause-and-effect relationships
between the different perspectives and performarieators included within the SBSC
using conceptual arguments and empirical findingwiged by more than 200 articles

from, among others, management, operation, maikedimd strategic literatures.
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The remainder of this paper is organized as folloirst, a short review of the SBSC
literature is presented. The next sections prebenEBSC conceptual framework. Then,
the theoretical contributions, practical implicasoand limitations of this study are

presented.

3.2 SBSC LITERATURE REVIEW

The SBSC literature has provided some insights tidostrengths, reasons and benefits
of integrating environmental and social aspectshiwitSBSC (e.g. L&nsiluoto and
Jarvenpaa, 2008), the ability of the SBSC framewdok support governmental
sustainability policies (e.g. Blazejczak, 2004;Ban, 2008; Sharma and Dragomirescu,
2009), its capacity to evaluate corporate sustdibaperformance (e.g. Dias-Sardinha
and Reijnders, 2005; Hubbard, 2009), and its iatetion with sustainability accounting
and sustainability reporting (e.g. Schaltegger andgner, 2006; Laurinkediiite,
Kinderytt et al., 2008). This stream of research has alswsfd its attention on
examining the more basic and fundamental questimutahow the environmental and
social aspects may be integrated within the Kajplash Norton’s balanced scorecard to
form a SBSC (e.qg. Bieker, 2002; Figge, Hahn et28lQ2; Van der Woerd and van den
Brink, 2004; Moller and Schaltegger, 2005). Threairmpossibilities of SBSC design
have been proposed in this literature: (i) the ttweaof a derived environmental and
social scorecard, (ii) the integration of enviromta and social aspects within the four
conventional balanced scorecard perspectives, ianthé introduction of an additional
perspective into the balanced scorecard.

First, several studies have proposed the integratfcenvironmental and social aspects
within a derived scorecard (e.g. Figge, Hahn et28l02; Dias-Sardinha, Reijnders et al.,
2007). Although this type of SBSC framework may dasome benefits, such as
clarifying the role of the sustainability departrh@md helping managers from this unit
focus their initiatives and measure their perforosa(Bieker, Dyllick et al., 2001; Figge,
Hahn et al., 2002), the main problem with this pakacorecard is that it is not linked to

the main activities of the organization. Hence, ibgluding only environmental and
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social indicators, the strategic contribution ofsimess, environmental, and social
activities to create financial value is not consadewithin this SBSC. In their study of
the design and implementation of SBSC by envirortaieservice units of three large
Portuguese companies, Dias-Sardhinha, Reijnderal.e2007) have recognized the
importance of this issue: “In the opinion of thert@pants involved in [our] study,
environmental and social activities are mainly imaot to extend that they benefit
company business development and profit. (...) Rpaiits indicated a strong need to
identify the contributions their environmental &ittes were making to financial value
creation within the company. (...) Financial valueation was viewed as being far more
important than environmental and social value areafp. 28-31). Hence, by not linking
environmental and social aspects to financial valteation, the dedicated scorecard

failed to address the strategic needs of orgaoizstti

Furthermore, Figge, Hahn et al. (2002) pointed th#t the creation of a derived

environmental and social scorecard cannot be dpegdlovithout the conventional

balanced scorecard because it contrasts the basan \that sustainability integrates
social, environmental and economic issues. Theyatoconsider this option advisable
because a specific scorecard can never replacedte scorecard and can only be
formulated after having implemented a main scoxkdaat integrates environmental and
social aspects into economic aspects. Hence, thes @f scorecard seems to have little

value added for organizations that seek to impléraesustainability strategy.

The second option proposed in the literature ine®lntegrating environmental and
social aspects within the four traditional balansabrecard perspectives: financial,
customers, internal business processes, and lgaramd growth. In that case,
environmental and social aspects become integratigiin the scorecard and are
managed like all other potential strategically val& aspects (Figge, Hahn et al., 2002).
Different variants of the integration of environnnand social aspects within the
conventional scorecard have been proposed intdratiire (Bieker, Dyllick et al., 2001,
Hockerts, 2001; Bieker and Waxenberger, 2002; Gearirathd Bieker, 2002). The partial

approach, or selected bridges approach, may inublrantegration of only one or two
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environmental or social objectives within the scard or the set up of one sustainability
index that summarizes several environmental angt&d@spects into one indicator that
is included in the balanced scorecard. This typappiroach has only limited effects, but
can be a valuable first step towards sustainabilipnagement (Gminder and Bieker,
2002). On the other hand, the transversal or camplpproach, involves the integration
of environmental and social aspects within all fquerspectives of the balanced
scorecard. This approach would strongly increase ititegration of sustainability

management (Bieker, Dyllick et al., 2001).

However, for Figge et al. (2002), the four perspestembedded within the conventional
scorecard remain almost exclusively in the econosphere and, consequently,
exchanges outside the market mechanism are alrewst ©onsidered. Hence, this type
of SBSC seems more relevant for organizations ddapt a defensive posture towards
environmental aspects as well as in the case whenestrategies are strongly related to
cost control and when social and environmental @spkave a limited influence on

business strategies (Figge, Hahn et al., 2002; déanWoerd and van den Brink, 2004).
Considering this, Van der Woerd and Van den Br204) have some doubt about the
format of a traditional balanced scorecard toH# strategy of a company that strives for

higher levels of sustainability.

The third option of SBSC design examined in therditure involves the expansion of the
conventional balanced scorecard by adding a fifthedsion. The SBSC literature has
proposed different labeling and purposes for tifik perspective. For example, Figge et
al. (2002) suggest introducing a “non-market” pecswe within the traditional balanced
scorecard to include the “non-market” strategicaltyevant environmental and social
aspects that may emerge from other mechanismstlieaexchange market process (e.qg.
social pressure of community). Bieker (2002; 20pR)posed the addition of a societal
perspective within the conventional balanced sacecthat includes political co-
responsibility, public self-binding, and contribaris of companies to public welfare.
Hansen, Sextl et al. (2009) suggest adding a contynyperspective to the four

conventional balanced scorecard perspectives whmncludes corporate community
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involvement activities, such as sponsoring and tlons, cause-related marketing, the
establishment of a foundation, corporate voluntgerand social or educational
infrastructure investments. Finally, Sidiropoul®guzakitis et al. (2004) added an eco-
perspective dimension to the conventional balarsmecard that is mainly related to
environmental issues. Hence, while this third aptan have the advantage of focusing
managerial and employees’ attention on corporatstagability objectives and
highlighting the importance of the social and eonmental priorities of organizations
(Epstein and Wisner, 2001; Dias-Sardinha and Reig)d2005), the lack of consensus
about this fifth dimension makes its role and dbotion ambiguous. Furthermore, the
objectives and performance indicators that shoddntluded within this perspective
remain ambiguous while few indications have beeovided by the authors. More
importantly, while this type of SBSC allow to lirdavironmental and social initiatives
with financial value creation, this option fails fialy integrate environmental and social
aspects within the activities of the organizationce those aspects are addressed in
parallel of other processes and key elements of fitmes. However, a corporate
sustainability strategy may require that the envmental, social, and economic aspects
be addressed simultaneously, and this choice ofCS&&ion to support the corporate

sustainability strategy efficiently and successfatiay be questionable.

More globally, three important issues emerge frtis SBSC literature. The first one
concerns social performance. Globally, researchstigating corporate sustainability has
extensively described and examined the way to rmprahd measure environmental
activities and performance within the organizattbrough environmental performance
indicators (e.g. Azzone, Noci et al., 1996; Tytet@96; Olsthoorn, Tyteca et al., 2001).
However, this research has paid limited attentmmxamining the social dimension of
sustainability (Hockerts, 2001; Michael, 2003). §bame issue is presented in the SBSC
literature while the notion of social performanseaften neglected or remains vague
within the proposed SBSC framework. Many of thesenBworks include no or very few

social indicators. Hence, our knowledge about whet corporate social performance
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would be within a SBSC framework and which categ®of performance indicators this

dimension could include is still limited.

Second, although the majority of the SBSC propanéatve stressed the importance of
extending the integration of stakeholders withia 8BSC, the way that this should be
done remains unclear. This represents a very impbissue and for the most part, the
environmental management and the corporate saesglonsibility literatures recognize
that stakeholder management is a central elememsustainability performance (e.g.
Hillman and Keim, 2001; Neely, Adams et al. 2002jy8se and Verbeke, 2003;
Unerman and Bennett, 2004; Steurer, Langer eR@05; Unerman, 2007; Delmas and
Toffel, 2004, 2008). Building on stakeholder thedhat rests on the principles that
building and maintaining durable relationships wéah members of the stakeholder
network is vital so that a company can last oveet{e.g. Freeman, 1984; Donaldson and
Preston, 1995; Clarkson, 1995; Atkinson, Waterhaisa., 1997; Mitchell, Agle et al.,
1997; Post, Preston et al., 2002), this literatangues that companies must assume a
broader role than simply delivering value to tha&mareholders if they want to succeed
over time. Companies that do not focus enough oftiptes stakeholders, including
investors, customers, employees, suppliers, regslatocal communities, and pressure
groups, will jeopardize their reputation and marlapitalization, and ultimately
shareholder value, and are likely to suffer in ot or another. The consequence of this
stakeholder view is that companies must meet #tekeholders’ requirements. In order
to ensure that the stakeholder expectations diiefd) the SBSC should include specific
indicators measuring stakeholder's management peéioce to focus attention, monitor,
and provide feedback concerning the level of itsi@mement (Sundin, Granlund et al.,
2010).

Another important reason that motivates the intigna of specific stakeholders’
objectives and performance indicators into the SHB&nework is the difficulty to
determine what level of economic, environmental soclal performance an organization
should attain to be considered as performing. Wittike definition of sustainability is

difficult to operationalize (Roth, 2008), it is neodifficult to know what is the level of
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performance that an organization should reach tocdiesidered sustainable. In this
context, the acceptable level of performance chddset from the expectations of the
stakeholders.

The SBSC research presented above is incompletaibedt fails to specifically address
the stakeholders’ expectations and satisfactiorsn frthe organization and their
contribution to the companies’ objectives. A notabkception is the work of Van der
Woerd and Van den Brink (2004) that have proposex$ponsive business scorecard that
emphasizes stakeholder relations. Building on tleofean Corporate Sustainability
Framework (see Hardjono and de Klein, 2004 and Marrewijk, 2004), this framework
combines options two and three presented above dshuffling the four basic
perspectives of the Kaplan and Norton’ balancedres@yd and by adding one
perspective called society and planet. While tingsnework provides very interesting
insights into how stakeholder’s relationships mayificluded within a SBSC, it fails to
explicitly highlight the contribution of stakeholde in sustainability performance
(Atkinson, Waterhouse et al., 1997). Hence, thestioie about how to adequately design
a SBSC to allow the integration of stakeholder'pestations and satisfaction as well as
to maintain their contributive role in the corp@austainability strategy remains open.

The last and probably the most important issuedessin the fact that few studies have
investigated the way that environmental and sasakcts interact with financial aspects
and other perspectives within the SBSC. Indeed¢c#use-and-effect relationship, one of
the fundamental components of Kaplan and Nortoalariced scorecard, has received
limited attention in the SBSC literature. Some awhhave argued this cause-and-effect
relationship must be determined and monitored withe organization (e.g. Epstein and
Wisner, 2001; Van der Woerd and van den Brink, 20&ile others have provided only

a few examples of cause-and-effect relationshigkimve SBSC (e.g. Figge, Hahn et al.,
2002; Bieker, 2003; Moller and Schaltegger, 200@&sEsardinha, Reijnders et al., 2007);
Furthermore, the cause-and-effect relationshipadst the perspectives, objectives, and
indicators of the SBSC remains globally overlooKEkis major issue turns out to be an

obstacle in identifying the drivers of sustainapilperformance, to understand their
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interconnectedness, to provide links between suabdity strategy and their underlying

objectives and goals, and to develop strategi@satility learning (Blazejczak, 2004).

Moreover, the lack of knowledge about the causeedfatt relationships encompassed
within the SBSC impedes discussion about the releyeof the choice of indicators
included within the SBSC (Zingales and Hockerts)30 and it may also hamper the
design choices of the SBSC itself. Indeed, to dstalthe right SBSC design, an
understanding of the linkages and causal relatipasthat exist between the various
drivers of sustainability performance is requiredl @an understanding of the levers that
are available to managers to influence performggkpstein and Roy, 2001). The cause-
and-effect relationships represent a powerful tse#d to determine what performance
drivers and outcome indicators have to be includethe SBSC and help demonstrate
how and to what extent they contribute to the soatality strategy (Zingales and
Hockerts, 2003). Consequently, the SBSC designpogsed in the literature may be
incomplete or inadequate because they are not dggppby the comprehension and

knowledge provided by the cause-and-effect relahqs.

In sum, important issues remain within the SBS€rditure concerning the consideration
of social performance, the integration and contrdruto value creation of stakeholder
relations and the overlook of the cause-and-effetdtionships among perspectives,
objectives and performance indicators. In addititne way that the conventional

balanced scorecard can be adapted to support aratgsustainability strategy remains a

very important question worthy of investigation.

The objective of this study is to address thesgeisaind limitations by developing a more
complete and comprehensive SBSC conceptual frankew@at supports a corporate
sustainability strategy and to provide a global resav of the cause-and-effect
relationship between the different perspectives aadormance indicators included
within the SBSC. More specifically, this study pospd a SBSC conceptual framework
that partly relies on the second option proposedtha literature by integrating

environmental and social aspects within all thespectives of the SBSC. However, in
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order to incorporate the three pillars of sustaiitgbhnamely economic, environmental
and social performance, as well as to integrateebt@der management, several of the
traditional perspectives of the Kaplan and Nortbalanced scorecard are modified to
form a new SBSC framework encompassing four dinmgrssisustainability performance,
external stakeholders, internal business proceaseésskills and capabilities. This SBSC

conceptual framework is presented next.

3.3 SBSC CONCEPTUAL FRAMEWORK

As with any management control system, the balarsmeulecard should be “tailored
explicitly to support the strategy of the businessenhance competitive advantage and
encourage superior performance” (Langdfield-SmithD022753). Hence, when
organizations decide, for different reasons, tegrte environmental and social aspects
within their strategy and consequently adopt aasnability corporate strategy, their
balanced scorecard must be adapted in order toideroa reliable and effective
framework to support this new strategic orientatiénvironmental and social aspects are

integrated within the balanced scorecard or frd8B&C.

Not only must the balanced scorecard be adaptddfément types of corporate strategy,
but it also must be adapted to the type of orgaimzalndeed, the strategic objectives of
non-profit and for-profit organizations may divergebstantially. Thus, the design of a
balanced scorecard will probably be different fogde two types of organizations. Also,
the internal processes of a firm in the servicamemay be different from the one of a
manufacturing firm because no product is producethé first organization. As a result,
the balanced scorecard design will probably beewhfit for those two firms. Hence,
while the balanced scorecard has to be adaptetiete tdifferent realities, this study
presents one generic SBSC by specifically focusorg for-profit manufacturing
organizations. This choice is justified by the fdwt the manufacturing sector is one of
the greatest polluters in North-America (InternaéibEnergy Agency, 2007; EPA, 2011).
Considering the increasing concerns about climasnge, greenhouse gas emissions,

and biodiversity impoverishment and the increasprgssure from regulators and
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shareholders (Berry and Rondinelli, 1998), thisustdy is expected to play a major role
in the near future in controlling ecological prabke (Shrivastava, 1995c). Thus, it is
highly probable that manufacturing firms will hateeintegrate environmental and social
aspects within their strategy and consequently; wié have to adapt their management
control systems, including their balanced scorecaod support this new strategic
orientation.

Hence, this paper proposes a SBSC conceptual frarkevior profit-seeking
manufacturing firms. In the next sections, a SBXSigh is first presented. Then, a
theoretical overview of the cause-and-effect retathips between the different
perspectives and performance indicators encompasgéd this SBSC is provided.
However, before proceeding through this SBSC cane¢framework development, it is

necessary to define corporate sustainability siyades it is used in this study.

3.3.1 Corporate sustainability strategy definition

Sustainable development is defined in the BrundRegort as the “development that
meets the needs of the present without compromisiegbility of future generations to
meet their own needs” (WCED, 1987). At the corpeiatel, corporate sustainability is
defined as meeting the needs of a firm's direct amdirect stakeholders (such as
shareholders, employees, customers, pressure grapamunities, etc.) without

compromising its ability to meet the needs of fatstakeholders as well (Dyllick and
Hockerts, 2002).

Expanding on the environmental strategy definifiwovided by Stead and Stead (1995),
which is appropriate for profit-seeking firms, thestainability corporate strategy refers
to the recognition by the organization of the liegécy and importance of the integration
of ecological and social aspects in the formulatbrorganizational strategy in order to

help create a competitive advantage. This defmitelies on the “managerialism” view

of sustainability (Gray & Bebbington, 2000) whileeteconomic performance represent
the finality for profit-seeking firms. Manageriatisrefers to a business-centred view of

sustainability performance whereby the economicsequnences of environmental and
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social actions are emphasized in the assessmeanistdinability performance. However,
this business-centred view typically maintains ithelicit assumption that what is good
for business is good for the environment. This wtud contrast, rests on the principle
that what is good for the planet and the society miao be good for the business. In
other words, this study argues that the consideratif ecological and social aspects
within the organization may contribute to the eamimental and social performance of
firms, which in turn, may influence economic penf@ance.

In order to clarify each of the dimensions of parfance included within the
sustainability corporate strategy, the definitiam €conomic, environmental and social
performance is examined. Following the definitidnAalams and Ghally (2006) and of
Dyllick and Hockerts (2002), environmental susthihty refers to the non-depletion of
natural resources (i.e. the consumption of nat@sdburces at the rate below the natural
reproduction, or at the rate below the developm@na substitute), to atmospheric
stability (avoid emissions beyond the capacity loé nhatural system to absorb and
assimilate them), and to the protection of bioditgrand ecosystems. Hence, according
to this definition, corporate environmental perfamoe includes the levels of
consumption of material, energy, and water, wasiese, smells and odour emissions, air
emissions, soil contamination, landscape damage,béwdiversity destruction. Social
sustainability refers to adding value to the comities in which a firm or its different
subsidiaries and plants operate by increasing huwagital of individual partners as well
as furthering the social capital of this communltyincludes good working conditions,
health and safety improvements for employees aedcttmmunity, the protection of
human rights, work force diversity, equity and fi@ss, and local economic development.
Finally, economic sustainability refers to the gatien of sufficient cashflow to ensure
liquidity while producing a persistent above averageturn to firm shareholders.
Economic sustainability can be reached throughicoats profitability improvements
that may occur through revenue improvements or reaktctions.
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3.3.2 SBSC design

The objective of this section is to propose a cptua SBSC design for profit-seeking
manufacturing firms. This SBSC integrates environtakand social aspects into all the
perspectives of the SBSC, incorporates the thrdlargiof sustainability, namely
economic, environmental and social performance,iaclddes stakeholder management.
The Kaplan and Norton balanced scorecard is malltbeform a new SBSC framework
encompassing four dimensions: sustainability peréorce, external stakeholders,
internal business processes, and skills and céfpeilThe SBSC design is presented in
the Figure 4.

Sustainability
perspective

Economic performance

Profitability
Revenue growth
Productivity growth
Asset utilizatiol

External stakeholders
perspective

External stakeholder satisfaction
Corporate image and reputation

ad

Environmental performance Social performance
Material and energy consumption Health and safety
Renewable and non-toxic material Human Rights
consumption Good working conditions
Noise and odour Work force diversity, equity & fairness
Ecosystems protection Community involvement
Waste and emissions Philanthropic contribution

i i

Internal process perspective

Material and . Product
Innovation . . Sales and after
energy Production Delivery . recovery and
s processes sales service "
acquisition disposal

i f

Skills and capabilities perspective

Strategic Employee skills and Technology
information satisfaction

Figure 4: The SBSC design
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First, the sustainability perspective extends tloaventional financial perspective
proposed in the Kaplan and Norton balanced scatdmaintegrating environmental and
social performance. Hence, the objective of thigspective is to measure the
sustainability performance of organizations. Ashhighted above, the environmental and
social performances are leading performance inglisaif financial performance. Hence,
following the view of Kaplan and Norton, the fingaoerformance provides the ultimate
definition of an organization’s success and dematet whether the organization’s

strategy is succeeding or failing.

Several reasons have motivated the integrationpetic environmental and social
dimensions into the SBSC scorecard. First, ashiifihancial dimension that suggest lag
measures that aggregate all the financial impatased to the internal business processes
and customer behaviors, this SBSC includes a lagreggte measure of all the
environmental and social impacts of the initiativesd practices included in the
organizational processes. These comprehensivernatcmay help managers to measure
their level of environmental and social performatita otherwise would be difficult to
ascertain. Also, the measures included within tli#sensions may be used to report the
environmental and social performance to externakedtolders. Moreover, these
measures can help to benchmark their environmentlsocial performance with other

organizations.

Also, three main reasons have motivated the chateexpanding the financial

perspective instead of creating a fifth perspectiwenclude environmental and social
performance as suggested by several authors (estei& and Wisner, 2001; Figge, Hahn
et al., 2002; Blazejczak, 2004; Moller and Schaerg2005; Schaltegger and Wagner,
2006). First, the sustainability perspective incogbed the three dimensions of the
definition of sustainability and it appears to berenatural, intuitive and comprehensive
for the users of a balanced scorecard to incorpothese dimensions into one
perspective. More importantly, because the org#éioizamay adopt a sustainability
strategy, the main objectives described by thigtestyy include not only financial goals,

but also environmental and social goals. Becaussetlobjectives represent the desired
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outcomes and have to be addressed simultaneoudlyc@nplementarily in order to

successfully implement the sustainability strateijyseems more efficient to include
these three dimensions into one perspective. inadist research (e.g. Libby, Salterio et
al., 2004; Kaplan and Wisner, 2009; Alewine andn8ta2010) has demonstrated that
adding a fifth dimension within the SBSC for envinmental and social performance
indicators does not contribute to increased perdmee-related judgments and decision-

making regarding these issues.

Recognizing that efficient stakeholder managementneécessary for the long term
profitability and survival of the organization irhe marketplace (Freeman, 1984,
Donaldson and Preston, 1995; Mitchell, Agle et 4897; Barton, 2011), the second
perspective includes the firm's external stakehwside This perspective extends the
conventional customer perspective proposed in tlaplad and Norton balanced
scorecard by incorporating the stakeholder managerard adding other important
external stakeholders, such as regulators, ESN@@sstors, financial institutions and
communities that have a strategic influence on rumgdions. The objective of this
perspective is to focus on the external stakehwldeeeds and satisfaction, but the
inclusion of an external stakeholder within thiggpective will depend on its level of
influence and interaction with the organization.r Bxample, for a very large and
publicly owned firm, it may be expected that almalitthe external stakeholders listed
above will have to be included within the perspectecause they all have influence and
interaction with the organization. In contrast, eryvsmall privately-owned firm may

experience the influence of only several of therg.(eegulators, community).

The external stakeholders perspective builds @argelbody of literature that has argued
that organizations that report good environmenta social performance may increase
their economic performance by meeting the requirdmmend expectations of their
external stakeholders and increase their corpanage and reputation (e.g. Atkinson,
Waterhouse et al., 1997; Mitchell, Agle et al., Z9Hillman and Keim, 2001). Following

'8 This perspective includes only external stakehsldince internal stakeholders are already inclinled
other perspectives (employees in skills and capiasilperspective, suppliers internal process Eathe,
shareholders in financial dimension of the sustalitg perspective).
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this view, the social and environmental performaoicthe firms represents an important
requirement of the external stakeholders. Thes&eltdders will judge if the
environmental and social level of performance iscate and will economically reward
or punish the firm according to the level of penfi@ance achievement. These reactions
may influence the profitability of the firms botlirettly, through direct impacts on cost
and revenues (e.g. penalty and fines, cost ofaapivycott, etc.) and indirectly. Indeed,
these reactions, as well as the environmental an@lsperformance reported by firms,
may damage or improve corporate image and repuatatiocording to this, the external
stakeholder perspective is embedded within theasatility perspective. In other words,
environmental and social performance contributesatsfying external stakeholders and

increased corporate image and reputation whicarmdrives economic performance.

The third perspective includes the internal businpsocesses. The objective of this
perspective is to measure the performance of tlyeirkernal processes that drive the
sustainability strategy. This perspective extehesconventional processes perspective in
the Kaplan and Norton balanced scorecard by intiagrahe environmental and social
thinking within the supply chain management thatlude cradle-to-grave corporate
responsibilities (Srivastava, 2007). Therefoa#, the organizational processes from
resource extraction to the product disposal atethe of its life should be considered
within the green supply chain management. Hends, glrspective includes resource
acquisition, innovation, production and servicelding, delivery, after-sales service, and
end-of-life products recovery and disposal catexgoof performance indicators. These
performance indicators are drivers of customer sfatiion included within the
stakeholder perspective as well of economic, enmrental and social performance

included within the sustainability perspective.

Finally, the fourth perspective includes organmadil skills and capabilities. This
perspective focuses attention on measuring the afmedtal building blocks of the
organization’s ability to compete, improve procassed ultimately create value. The
organizational skills and capabilities supportatyanizational activities included within

the internal business processes perspective. Thwioation of employee skills and
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satisfaction, technologies and information, enabke execution of the organization’s
business processes. In the context of the corpstatainability strategy, this perspective
includes the environmental and social aspects lamldrganizations will have to develop
the environmental and social skills of employeesyetbp and/or acquire green
technologies, and obtain environmental and sodrategic information to drive their

green and socially-responsible internal businessgsses.

In sum, the SBSC design for profit-seeking manuii@ceg firms proposed in this study
incorporate four generic perspectives: sustairtgpilexternal stakeholders, internal
business process, and skills and capabilities. Hneynterrelated in order to support the
sustainability strategy of the firm. In order tovhaa better understanding of these
interrelations, to provide insight into the driveo$ sustainability, to facilitate the
identification of the spectrum of actions that ddobe undertaken by managers to
improve sustainability, and to offer a visualizatiof the consequences of these actions
on economic, social, and environmental performartbe, next section presents a
theoretical overview of the cause-and-effect retathips among the different

perspectives and performance indicators includekinvihe SBSC.

3.3.3 Cause-and-effect relationships within the SES

The objective of the balanced scorecard is to laémbusiness strategy into a hierarchical
cause-and effect performance indicators networkpl@ta and Norton, 2000, 2001b,
2004Db). To establish the right SBSC design, thysires an understanding of the linkages
and causal relationships that exist between theaowsr drivers of sustainability
performance. This knowledge helps managers toifgemdw environmental, social and
economic performance may be influenced and improwedorder to support the
sustainability strategy (Epstein and Roy, 2001,gdles and Hockerts, 2003). Therefore,
to provide global understanding of the interrelasi@among the different objectives and
performance indicators derived from a sustainabgitategy, this study used theoretical
arguments and empirical findings provided by mbant200 articles from, among others,

management, operation, marketing, and strategi@tiires.
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Several premises have guided the presentatioreafabise-and-effect relationships. First,
in order to facilitate and simplify the readingetkext presents most of the time the
positive impacts resulting from the relationshipstween different perspectives and
performance indicators. However, the same relatipnalso exists in a negative way. For
example, while it is argued that good environmeatal social performance may improve
the corporate image, the inverse is also true. ddyavironmental and social performance
may impair corporate image. Second, in order topBfynthe discussion, each of the

relationships is described one by one. However réladity is often more complex and

several of these relationships may occur simultasigo More importantly, one action

may help create paradoxical or conflicting causg-affiect relationships. For example,
the purchase of greener material input may impremeironmental performance but

decrease economic performance if the cost of thienal is more expensive. Also, while
the expectations and requirement of different stakkers may diverge, a specific firm’'s

decision or action may produce paradoxical or djgat reactions among them. Hence, it
is important to keep in mind that conflicting caiasel-effect relationships often exist
within the SBSC. By describing the potential caard-effect relationships that may
occur among the various components of the SBSG, dfidy provides useful insights
into understanding these possible trade-off effants facilitating more accurate decision
making. Third, this study does not claim to takéoimccount of all the possible

performance indicators that may be integrated withiSBSC nor to describe all the
possible cause-and-effect relationships that magt.eXhe aim of this section is to

provide a better understanding of the SBSC desigjgested above by presenting a
global overview of the interaction of environmengéld social aspects with the other
activities, processes and outcomes of the orgaoizatiowever, this study places more
emphasis on describing the cause-and-effect rakdtips related to environmental and
social aspects. Hence, even if the conventionaesamd-effect relationships included in
the traditional Kaplan and Norton balanced scorkoamain overlooked in this study, the
SBSC framework may also encompass these more coonainrelationships. Finally, all

the cause-and-effect relationships described s gthidy will not necessarily be relevant
for every organization. Because the context of dahis different, the combination of

relationships that make up the SBSC framework aldb be different. Factors such as the
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type of sustainability strategy and the organizatlostructure may influence this
composition. These particularities will be discussemore detail later in this paper.

This section begins by presenting the impact ofrenmental and social performance on
financial performance through external stakehofuenspective. Then, the influence and
contribution of internal business process on custtnsatisfaction and sustainability
performance are presented. The identification &f torporate skills and capabilities
required to support the internal business processesnext discussed. Finally, the
feedback effect of environmental and social perboroe on employees’ skills and
satisfaction is presented.

3.3.3.1 The impact of environmental and social prmance on financial

performance through external stakeholders perspecte
As mentioned above, the external stakeholders eetisp is embedded within the
sustainability perspective since it has been arghetl the environmental and social
performance contributes to the external stakehsldatisfaction and corporate image and
reputation which in turn drive the economic perfanoe. The causes-and-effect
relationships between these are summarized in if@d=5 and are examined in more

detail next.
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Economic performance
Improve profitability
Reduce costs

Improve revenues

External stakeholders
satisfaction

Corporate image and
reputation

Regulators Community
ESNGOs Investors
Customers

Environmental and social
image and reputation

Social performance

Environmental performance
Improve health and safety

Reduce input consumption

Reduce non-renewable and toxic Protect human rights

material consumption

Improve working conditions

Reduce resources depletion Encourage work force diversity,

equity and fairness

Reduce waste and emissions
Encourage work force diversity

Reduce odour and noise
Participate to local economic
development

Protect ecosystems

Figure 5: The impact of environmental and social pgormance on
economic performance through external stakeholderatisfaction
and corporate image and reputation

The impact of environmental and social performaoceeconomic performance through
external stakeholder’s satisfaction.

Depending on the context, numerous different eslestakeholders, which may include,
among others, customers, regulators, ESNGOs, orgstinancial institutions, and
community, may have an influential role to playtianslating environmental and social
performance into economic performance. First, r&gulstakeholders include regional,
national and international regulators as well add@rassociations which have the power to
dictate laws and rules that must be respected pgnirations. The requirements and
expectations of regulators involve environmental aocial conformity. Environmental
and social regulations are becoming progressivayenstringent (Gonzalez-Benito and
Gonzalez-Benito, 2005; Vogel, 2003), and compliatecehese policies has become a
major concern for organizations (Quazi, Khoo et2001; Morrow and Rondinelli, 2002;
Gonzalez-Benito and Gonzalez-Benito, 2005). Hehejng good environmental and
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social performance allow companies to get ahedathefegulatory curve giving them a
firmer legal footing (Shrivastava, 1995c; Klassew &McLaughlin, 1996) and prevents
negative economic impacts by avoiding paymentsioésf or reducing the risk of
litigation and pursuit for environmental and sociahconformity (Waddock and Graves,
1997; King and Shaver, 2001; Ambec and Lanoie, 2008

Also, good environmental and social performance mayp influence public policies in
ways that facilitate a competitive advantage (Ruasd Fouts, 1997). For example,
organizations may turn this good environmental aadial compliance into a political
edge in order to neutralize or promote social amdrenmental regulations (Logsdon,
1985; Neu, Warsame et al., 1998). Moreover, goodir@mmental and social
performance may improve relations with regulatofscl in turn may provide positive
economic returns (Adams and Neely, 2000; BartolgrBemnett et al., 2000; Epstein and
Roy, 2001). For example, a good relationship betmtee firms and regulators may ease
the delivery of permits to companies which have scsiently reported a strong
sustainability performance record, thus reducing time and investment required to
bring new products and services to the market @psind Roy, 2001: p.598).

Secondcommunities expect to live in a healthy, safe aedgeful environment. Hence,
communities expect to avoid environmental polluttmming from their neighbors, such
as discharge in rivers and lakes, soil contaminatmd air emission of pollutant, as well
as to minimize noise, odour, vibration and otheisances (Gupta, 1995). In addition,
communities may expect and require local involventdrbusinesses, through economic
development, worker employment, or donations. Tioeee organizations that
demonstrate a good environmental and social pedocen could meet these expectations
and requirements and help to maintain good commueiations (Jayathirtha, 2001).
Otherwise, businesses that do not meet the exmewatnd requirements of the
communities may be exposed to pressures, boycultegen lawsuits from them, which

could have important negative impacts on their eotin performance.
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Third, the ESNGOs may have a great influence onettenomic performance and the
perenity of the organization depending on its taeel of environmental and social
performance. The essence of ESNGOs is to be thelignaof the ecosystems and the
communities and they continuously watch organizetion order to verify that they
protect the environment and respect humans. Shisestirveillance from ESNGOs is
growing (Gonzalez-Benito and Gonzalez-Benito, 20@8yanizations have to consider
and meet their expectations and requirements ierdodreduce this pressure and to avoid
negative impacts, such as bad publicity, calldbfoycott, and litigation (Reinhardt, 1999;
King and Shaver, 2001; Perrini and Tencati, 2006t Rnd Khetriwal, 2010).

Fourth, investors and financial institutions areren@and more reluctant to assume
environmental and social risks (Waddock, Bodwell,ak, 2002). These stakeholders
consider less socially responsible firms to beieisinvestments (McGuire, Sundgren et
al., 1988; Kiernan, 2001; Sharfman and Fernand68R0rhus, organizations that have
better environmental and social performance mayaedhe perceived risk by investors
and bankers and consequently reduce their cosamtat and improve their economic

performance (Feldman, Soyka et al., 1997; Jayathir001; Sharfman and Fernando,
2008). More specifically, decreasing a firm’s eowimental and social risk exposure can
reduce the cost of capital in three different walyg: reducing the cost of debt, by

increasing the firm’s debt capacity and therebyaasing the amount of income the firm
can protect form corporate taxation, and by redythie firm’s cost of capital (Sharfman

and Fernando, 2008). Moreover, good environmental social performance may

facilitate access to capital as investors and Gir@nnstitutions pay greater amounts to
environmental and social performance and give peafe to companies with favorable

records (Epstein and Roy, 2001).

Lastly, customers are becoming increasingly corextm@mbout environmental and social
issues and are requesting more and more that fespond to these concerns (Henriques
and Sadorsky, 1999; Christmann and Taylor, 200YsBel and Verbeke, 2003; Delmas
and Toffel, 2004; MIT Sloan Management Review ai Boston Consulting Group,

2011). Hence, their satisfaction with an organ@atinay increase if the firm makes an
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effort to minimize the negative environmental awdial impacts of their products and
processes (Daub and Ergenzinger, 2005). Indeedprmoass may likely perceive an
increased value and, consequently, higher satisfaftom a product that is made by a
socially responsible company (Bhattacharya, Raalet1995; Bhattacharya and Sen,
2003; Luo and Bhattacharya, 2006). Improved custosatisfaction with green and
socially-responsible firms may in turn influenceoeomic performance. Indeed, the
accounting and marketing literature has recogn@edomer satisfaction as being a key
driver of firm profitability (e.g. Anderson, Forngét al., 1994, Ittner and Larcker, 1998;
Banker, Potter, et al., 2000; Gruca and Rego, 2D06;and Bhattacharya, 2006). Based
on this research, higher customer satisfaction mgyove financial performance by
increasing the loyalty of existing customers (Arach®en and Lindestad, 1998; Robertson,
1993; Yoon et al.,, 1993) and repeat patronage (Riwk Basu, 1994). Also, improved
customer satisfaction may reduce price elastigtgatisfied customers are more willing
to pay for the benefits they receive and are mikayl to be tolerant of increases in
prices. This may help lower marketing costs thropghitive word-of-mouth advertising
and reduce transaction costs because the firmmuaseed to spend as much to acquire
new customers (Reichheld and Sasser Jr, 1990; IFat@882; Anderson, Fornell, et al.,
1994).

The impact of environmental/social performance @onemic performance through

corporate image and reputation

In addition to its influence on economic performaticrough the satisfaction of external
stakeholder, environmental and social performanag atso contribute to the corporate
image and reputation which in turn may influencerganic performance. Several studies
have stressed the importance of the environmenthlsacial performance within firm’s
reputation and image (Greeno and Robinson, 199&sMind Covin, 2000; Lankoski,
2008; Nair and Menon, 2008). Indeed, organizatishs have shown efforts to minimize
the environmental impacts of their production orvee delivery as well as have
considered social issues within their activitiesynmaprove their corporate image and
reputation (Shrivastava, 1995b; Rowley and Bern0Q0; Jayathirtha, 2001; Hess,
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Rogovsky et al., 2002; Porter and Kramer, 2002;nBn@r and Pavelin, 2006), gain
social legitimacy (Dixon, Mousa et al., 2005; Patt2005), and obtain a license-to-
operate (Porter and Kramer, 2006). A recent surveyducted by the MIT Sloan
Management Review and the Boston Consulting Gr&@dX) of more than 3 000
business executives and managers from organizatamaed around the world has
shown that more than fifty percent of the respotglérave mentioned that addressing

sustainability has improved corporate image andtegjon.

Not only can social and environmental performancgrove corporate image and
reputation, but meeting stakeholder expectationg also play a role in building the

environmental and social image of organizationsrp@G@te reputation refers to the
perceptions, impressions and feelings of multigkkeholders (Fombrun, 1996) and
those opinions depend on a firm’s success in mgetia expectations of stakeholders
(Donaldson and Preston, 1995; Surroca, Tribd et 2010). Regulators, ESNGOs,
communities and investor act as opinion leaders pravide negative or positive

publicity that influence the reputation and imadetloe organization. For example,

ESNGOs may provide negative and long term damagleaeputation of a company
because it employed children in manufacturing poreed poor working conditions and
pollution in their facilities. Also, multiple fineand penalties from regulators for poor
environmental performance may impair the corpoiragge and reputation.

The media plays an important role in forming a camps public image and reputation
(Gary and Balmer, 1998; Aerts and Cormier, 2009). d@®nveying good and bad
environmental and social actions, impacts and padace of an organization, the media
has a high degree of influence on stakeholderspaibtic opinion of the firms (Fanelli
and Misangyi, 2006). The environmental and soaaparate image and reputation may
also be influenced by marketing strategy and sushdlity reporting and
communications. These activities may educate coasuabout responsible consumption
(Shrivastava, 1995a; Hart, 1997; First and Khetriwd010) and ensure the
communication of the environmental and social pemtince of the company to

customers and other stakeholders (Manuilova, Hajlbet al., 2005). Hence,
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sustainability reporting, eco-labeling and safefgtad sheets are all tools that may
contribute to increase transparency about enviromshend social performance of the
firms and advise and educate customers, and thdicpub general, about the
environmental and social benefits of products aedvises produced by the firm
(Shrivastava, 1995c). Therefore, the use of thesds tmay contribute to improve

company image and reputation (Manuilova, Hallbergl.e 2005).

Good environmental and social image and the repataif organizations may in turn
contribute to economic performance. The corporatge and reputation shape the future
behavior of customers by creating higher corpocagelibility, by improving confidence
and reducing perceived risks of the firms, andaproving customer attitudes (Brown
and Dacin, 1997; Sen and Bhattacharya, 2001; Gt@aah and Batra, 2004; Gonzalez-
Benito and Gonzalez-Benito, 2005; Davies, Chun.ef@10).By building and defining
the corporate identity, a good environmental andiadocorporate reputation may
encourage customers to identify with the companyaficharya and Sen, 20083;
Bhattacharya and Sen, 2004) and generate affedeedings from socially and
ecologically committed consumers (De Ron, 1998)is Tépcial and environmental
corporate identity may promote the customer’s sesfsbeing part of a family, of a
community (Handelman and Arnold, 1999) and to suppbe companies’ social
contribution to society (Hansen, Sextl et al., 2009ence, a positive reputation may
contribute to customer acquisition and loyalty @thytha, 2001; Sirdeshmukh, Singh et
al., 2002; Bhattacharya and Sen, 2003; Ambec amibiea2008; Hansen, Sextl et al.,
2009) and can increase the willingness to pay aeppremium (Fombrun, 1996;
Bhattacharya and Sen, 2004). Consequently, thigiy@mseputation may lead to an
increase in sales and then to improve economiopeénce (Harrison, 1993; Piasecki,
1995; Russo and Fouts, 1997). In contrast, a suddemage to reputation, caused for
example by an environmental disaster or bad workimgditions, can adversely affect

sales and financial performance (Mitroff I, 1988).

Finally, a good environmental and social corpoiatage and reputation may increase

stakeholders’ satisfaction, which in turn, as dssad above, may contribute to economic
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performance. According to Gray and Balmer (1998)eputation of an entire industry
can be a critical factor in determining the degre&iendliness of the industry legislation
passed. Also, local regulatory agencies, which raguired by law to monitor and
regulate firms, have considerable discretion in Hbey interpret and apply the law.
Hence, where they have a positive perception airapany, they are likely to be much
less censorious. Moreover, firms that have a bagd@mmental and social reputation may
received greater criticism and harassment from ESBI@nd the community, may be
perceived as riskier by investors and financialtitusons, and may reduce the

satisfaction of customers which could eventuallgidie to boycott the company.

3.3.3.2 The impact of internal business processes sustainability performance

Every organization includes numerous formal andrmél processes (Dosi, Nelson et
al., 2000) that are developed over time (Amit actid@émaker, 1993). Firms combine
resources to generate new functions and desirgaitsuKozut and Zander, 1992; Dutta,
Rajiv et al., 2005). Kaplan and Norton (1992, 199@©00) have argued that

organizational processes represent the heart obri@nization because it is by using
these processes that organizations may deliveicesrand products that will meet the
needs of their customers and then contribute tanfiral performance. This traditional

approach has mainly evaluated the business prpeegsmance in terms of cost, quality,

time and service (Jimenez and Lorente, 2001). Heweas organizations expand the
scope of their strategy by adopting a sustainghbiigion, these firms may be motivated
to integrate environmental and social aspects witheir internal business processes with
the objective to improve their environmental anctialo performance. Indeed, this

integration has been recognized as the basic hgildilocks and the precondition

necessary for implementing a sustainability stnai@rhmidheiny, 1992; Porter and Van
der Linde, 1995a; Christmann, 2000).

The operations management literature has recogtieennportant role and influence of
the business operations and processes on sust@ynpbirformance (e.g. Gupta, 1995;

Shrivastava, 1995c; Sarkis, 1998; Angell and Klas4899; Jimenez and Lorente, 2001,
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Sroufe, 2003; Henri and Journeault, 2009). The @cnn contribution of operational
processes, such as lean manufacturing (e.g. ODadhridge et al., 1996; Womack and
Jones, 1996; Lewis, 2000; Shah and Ward, 2003}inusme philosophy (e.g. Huson
and Nanda, 1995; Balakrishnan, Linsmeier et aBgi%ullerton and McWatters, 2002),
and total quality management (e.g. Reed, Lemak.etl@96; Hendricks and Singhal,
1997; Samson and Terziovski, 1999; Douglas andelddg2001), is well-known and has
been largely described in this literature. Howeveis study emphasizes the analysis of
the cause-and-effect relationships between theusiamh of environmental and social
issues within business processes and the econosacial, and environmental
performance of firms. Numerous streams of reseuwithin the operation management
literature have examined the contribution of operal practices to reduce
environmental and social impacts of organizati@wivities. For example, the industrial
ecology research has examined the possible reduofiaghe collective environmental
load of a group of production units through integamizational cooperation and network
(Shrivastava, 1995b; Allenby, 1999; Allenby, 200@tudies have demonstrated that it is
possible for the organization to create interdepandndustrial networks modeled on
biological ecosystems in order to minimize the emwinental degradation by using each
other’s waste and by-products and by sharing amim#ing the use of resources (Ayres
and Simonis, 1992; Ayres and Ayres, 1996). Alse, gineen engineering research has
summarized this idea of these industrial ecosysteynarguing that products, processes
and systems must be integrated and interconnedtidawailable energy and material
flows in order to reduce costs and environmentgbaict (Anastas and Zimmerman,
2003). Moreover, the total quality environmentalnagement (TQEM) research has
proposed to use the quality vehicle to addressremviental and social issues. These
literatures have established an analogy between ctilenge of environmental
management at the moment and the challenge thétygoenagement presented some
decades ago (e.g. Hanna and Newman, 1995; KlasstrMalaughlin, 1993, 1996;
Chandrashekar, Dougless et al., 1999; Chinandéd,)20ust as total quality management
demands improvement in each stage of the desigrpeodtiction process to attain the
“zero-defects” goals, a TQEM perspective seekgptoroze the environmental and social

performance of the entire corporate system to réaeto-discharge”, “zero-impact” and
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“zero-risk” goals (Shrivastava, 1995c). Thus, reseers in this domain have posited that
the adoption of a TQEM approach helps to minimieelife-cycle costs and improve the
quality of products and services as well as rederwe@ronmental and social impacts
through the reduction of production inefficienciemd waste (Shrivastava, 1995c;
Jayathirtha, 2001; King and Lenox, 2001a).

Each of these stream of research has demonsttagecbntribution of internal business
processes to support the sustainability stratedghiefirms by helping to reduce the input
of material and energy consumption, to eliminatesteyaand effluents pollution, and to
increase production efficiency, and improve theltheand safety of workers and the
communities (Shrivastava, 1995b). More importanttys research has pointed out that
the environmental and social issues have to beidenes within the various phases of
the product or service life-cycle, from cradle-tage. Following a supply-chain
management approach (Zsidisin and Siferd, 2001;&RddHolt, 2005; Srivastava, 2007),
these phases include the extraction and acquisifioave materials and resources from
suppliers, manufacturing or service building, imthg innovation, development and
fabrication, delivery, the post-sale services, ¢éimel-of-life products recovery, and the
final waste disposal. Processes included in eacthede phases may contribute to the
economic, environmental and social performancénefdrganization. These causes-and-

effect relationships are summarized in Figure 6amedexamined in more detail next.
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Figure 6: Theimpact of internal business processes
on sustainability performance

Material and energy acquisitionOrganizations may increase their sustainability
performance by adopting several ecological anccatipurchasing politics and practices
concerning the goods, services, and transport geovby internal and external suppliers
(Shrivastava, 1995c; Manuilova, Hallberg et al.020 More specifically, organizations
may improve their environmental performance throutie maximization of the
renewable material and energy resources acquisitnohthrough the reduction of their
depletion by pacing the resource exploitation ichsa way that they can regenerate
themselves through natural processes (Shrivast®&ha; Shrivastava, 1995c). Also, the
organization may attempt to reduce or eliminatezaldous material and energy inputs
when possible (Anastas and Zimmerman, 2003). Thigctigpe can contribute
simultaneously to the environmental and social ggartnce of the organization by
reducing the environment impact associated witlictaikx emission and waste and also on
improving both employees and the public’s healtld aafety (Jayathirtha, 2001).

Moreover, the organization may form alliances aadnerships with subcontractors and
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suppliers to encourage them to use more envirorahéméndly material within their
products as well as to reduce packaging and waBteri(and Boccaletti, 1995;
Handfield, Walton et al., 1997; Crane, 1998). A®sult, these alliances may contribute
to improving environmental and economic performarafe both firms. Moreover,
organizations may impose purchase policies on gwbcontractors and their suppliers in
order to ensure good working conditions, eradicdtiéd labour, and eliminate gender
discrimination and sexual harassment in order tsuen a good level of social
performance along its value chain (Lund-ThomsenNadvi, 2010). Social performance
can also be improved through fair trade productsrang and local purchasing that
contribute to local economic development (BacorQX2Micholls and Opal, 2005). A
“buy locally” approach may also improve, in manges, environmental performance of
the supply-chain by reducing pollution related be transport of material and energy
inputs.

Innovation processThe innovation process involves procedures andtipescthat the
organization adopts to develop, transform and ereatv ideas, processes, product and
services that meet customer requirements andtmisi@ategic environmental, social and
economic improvement (Hurley and Hult, 1998; Araguorrea, Hurtado-Torres et al.,
2008). High-quality innovation processes may coote to the sustainability
performance of the firms by adopting operationalkcfices, such as production processes
redesign, products designed for the environmentpaaducts designed for disassembly,
that reduce energy and material consumption, mgemiaste and emissions, and
improve both employees and the community’s heatith safety (Allenby, 1992, 1993,
1994; Hart, 1995; Porter and Van der Linde, 19%ajvastava, 1995b; UNEP, 2007).
More specifically, design for the environment reggnets a systematic way of
incorporating environmental considerations into tiesign of a product, service or a
process (Manuilova, Hallberg et al., 2005). Theaotpn the ecosystems as well on the
community and employees’ health and safety is aealythrough life-cycle assessment
(Sarkis, 1998). Designers may attempt to reducenthaeerial and energy inputs and
outputs as well as the use of hazardous, toxic,vagth materials (Shrivastava, 1995c;

Anastas and Zimmerman, 2003). They may also desigducts for disassembly by
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creating environmentally-friendly products that ifitated dismantlement, recovery,
recycling and disposal of the products (Shrivastal@95b). Finally, designers can
improve the products’ durability by facilitating ein repair and parts recycling which
would reduce the demand on the natural resource drad avoid unnecessary waste and

disposal costs (Anastas and Zimmerman, 2003).

Product manufacturing and service buildingultiple initiatives and practices may be
undertaken by the organization during the produahufacturing and service building
phase to improve their sustainability performanéést, firms may review their
production practices and processes in order tomie emissions, effluents, and waste
as well as to reduce the risk of worker accidentsienprove the health and safety of the
communities (Davenport and Short, 1990; Shrivastéh@95a; Shrivastava, 1995c).
Hence, the organization may reduce their producti@ificiencies by adopting total
quality and lean manufacturing practices. In thst ftase, the organization may attempt
to minimize defective parts and products and tlestuce waste as well as material and
energy consumption (Angell and Klassen, 1999). Boed housekeeping practices
associated with lean manufacturing contribute tdlupon prevention and to the
reduction of emissions, spills and wastes (King &edox, 2001a). Also, firms may
attempt to reduce the amount of material and eneepessary to manufacture their
products as well as to reduce waste disposal artdrimaand energy consumption by
consuming waste internally (Melnyk, Sroufe et @D03). Moreover, organizations can
develop a market for their waste or be includechiwitan industrial network whereby
their emissions and waste are treated as inpuhbthar production site (Allenby, 1999;
2000a; Melnyk, Sroufe et al., 2003).

Product and service deliverffthe product and service delivery is often a dimemsf
supply-chain management that is overlooked by orgéions. However, changing
practices in this area can provide substantial avgments in all sustainability areas of
performance. For example, firms may attempt tonoise their transportation logistics by
cutting the average distance travelled to delivedpcts and services, by reducing the

number of hazardous products deliveries that reggpecialized and costly carriers, by
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making greener transportation choices, by switchimogn truck transportation to train
transportation for example, and by purchasing rétieve fuel vehicles for their fleet (Wu
and Dunn, 1995; Handfield, Walton et al., 1997; ri&yand Polonsky, 2001; Rodrigue,
Slack et al., 2001). Also, organizations may inseetheir sustainability performance by
focussing on packaging reduction and recycling &l ws by rearranging loading
patterns to reduce the amount of space used inhavases and trailers (Sarkis, 1998).
Each of these solutions may potentially play a roleimproving environmental
performance by reducing material and energy confompair pollution and greenhouse
gas emissions, improves social performance by redute impact of air pollution on
the community’s health, and improves economic perémce by reducing costs

associated with energy consumption and to the tispexialized carriers.

After-sales serviceSustainability performance of the firms may alsoimproved during
the after-sales service by implementing produabvery, remanufacturing and rebuilding
practices. Hence, instead of sending defectivespart products to landfills, the
organization may take these products back, repamtor recycle good parts and reuse
them to manufacture new ones. This practice hasadlivantage of reducing costs and
environmental impacts by reducing disposal and n@teonsumption. Also, the
organization may facilitate the in-field repairs tfeir products in order to avoid
replacements that are costly and have importantr@mental impacts while new
material and energy should be consumed to manuéetmew product and to ship it to

the client.

End-of-life product recovery and disposAtopting a cradle-to-grave approach involves
the responsibility of firms to recuperate, recyaled dispose of products at the end of
their useful life. Consequently, organizations nraplement a reverse logistic in which
the end-of life materials are collected, separatigzhssembled and reintegrated into the
manufacturing system (Sarkis, 1998). The orgammatnay also use recyclable parts
within their products that could be reintroducedh industrial recycling networks,
such as plastic or glass, and become an inputniathar product (Melnyk, Sroufe et al.,

2003). By doing this, organizations may reducertl&gposal and material purchasing
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costs and improve their environmental performangcéitserting materials from landfills
and by reducing material consumption when the aldspare recuperated and integrated

into new products.

3.3.3.3 The impact of internal business processes ocustomer satisfaction

The literature has documented the contributionawhephase of the traditional internal
business process to meet customer satisfactiodelyering products and services that
meet their expectations about quality, time, casig service (Jimenez and Lorente,
2001). With the increase in the environmental avaad conscientiousness of customers,
organizations may create new products and marlat fthfilled the requirements and
needs of these clients who are asking for ecoltigiead socially friendly products and
services and that are willing to pay for them (Vamaderwe and Oliff, 1990; Shrivastava,
1995b; Shrivastava, 1995c; Reinhardt, 1999; Euavbater, 2008; Barton, 2011).
Following the work of Ottman, Stafford and Hartm@006), these customers commonly
recognize five desirable benefits associated wiglelg and socially-responsible products:
efficiency and cost-effectiveness (e.g. reducescassociated with energy consumption),
health and safety (e.g. reduce exposure to toxiemeatals, hormones or drugs),
performance (e.g. products that perform better tbanventional ones, longevity),
symbolism and status (e.g. support a cause, beamg qgf a trend, a family), and
convenience (e.g. time-saving, ease-to-use).

Hence, firms may choose to adapt their internaln@ss process to develop, build and
deliver goods or services with attributes and attarstics that meet these expectations
and requirements of green and socially-friendly stomers. For example, firms may
decide to include recycled input within their prot(e.g. recycled fiber within paper and
cardboard), offer toxic free products (e.g. biodegble washing powder), develop low
greenhouse gas emission products (e.g. hybrid,cdesjgn recyclable products (e.qg.
green TV, recyclable packaging), and propose faidda products (e.g. chocolate and
coffee). These characteristics may allow the ommiun to create a first-mover and

differentiation advantage by satisfying customersthe environmentally and socially
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sensitive market segments (Shrivastava, 1995c)s Tifluence of internal business

processes on customer satisfaction is summarizEdyure 7.
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Figure 7: The impact of internal business processem
customer satisfaction

3.3.3.4 The impact of organizational skills andapabilities on internal business
processes
Kaplan and Norton (1996b, 1996¢, 2001b, 2004a, Bp&4 well as Neely, Adams et al.
(2001, 2002) have argued that the development gdrazational skills and capabilities
represent a fundamental prerequisite for succdgsthd efficiently executing a
corporate strategy. According to these authorsarmargtional skills and capabilities
contribute to the organization’s ability to deplogternal business processes and
ultimately to create value. These skills and cdas are not linked specifically to one
action or practice, but rather they support allamigational activities encompassed within
the internal business process perspective. Follpwirat view, the organizations that
adopt a corporate sustainability strategy need eweldp sustainability skills and
capabilities in order to manage and support gremeth social activities within the
organization. In the context of a sustainabilityastgy, the literature has identified three
main skills and capabilities that may be necesgagupport internal business processes:

employees, technology, and information.
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First, for Kaplan and Norton (2004a, 2004b), thekyees represent the cornerstone and
the foundation of any organization. According tasthiew, the employees’ skills and
abilities as well as their motivation and satisfactare prerequisites needed for the
successful implementation of a corporate sustditabirategy, which is also the case for
any type of organizational strategy. This is beeatge employees are the driving force of
the organization's activities. Indeed, since thetaoability approach requires that
employees develop new skills needed to adapt teubminability strategy (Shrivastava,
1995c; Daily and Huang, 2001), these organizatioesd to ensure that their workers
have the necessary skills and abilities to managesapport green and social activities
and initiatives within the organization. Hence, amgations should provide
environmental and social training for all their dayees (Theyel, 2000; Daily and
Huang, 2001; Govindarajulu and Daily, 2004) ancrafit to attract and retain high-
quality employees. Interestingly, while highly-qfiad employees are required to
achieve a sustainability strategy, studies havevehibat the attraction and retention of
employees is facilitated when organizations integemvironmental and social elements
within their values, culture and vision (Albingenda Freeman, 2000). In the context
where highly qualified workers are more and mor#iatilt to recruit and retain,
embracing environmental and social values may tieprganization to win the war for
talent (Bhattacharya, Sen et al., 2008). Also, wigions may use philanthropy to
enhance labor skills and availability within a metrkhrough charitable contributions to

college and university educational programs (Pamel Kramer, 2002).

Second, the literature has argued that a sustéityatirategic orientation requires high
involvement, team and collaborative efforts amohgemployees (Shrivastava, 1995a;
Russo and Fouts, 1997; Hanna, Newman et al., ZD@€yel, 2000; Daily and Huang,
2001). Also, this literature has argued that thelegee motivation and satisfaction are
key factors in ensuring the success of a corpa@asgéainability strategy. The integration
of environmental and social aspects within the $irmalues, culture and vision may
foster the motivation and satisfaction of green aadially-conscientious employees by
matching employees’ goal and values with thosdefdrganization. This is important to

consider in order to improve employee satisfactiBampersad, 2008). Nevertheless,
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these organizations may also increase the motivatiml satisfaction of their employees
by adapting the employees’ remuneration structarent¢orporate incentives when the
environmental and social objectives of the firme achieved. Moreover, organizations
adopting a corporate sustainability strategy mayease the motivation and satisfaction
of employees by improving their working conditiofsleely, Adams et al., 2001;

Waddock and Graves, 1997; Tuffrey, 2003; Godfre@05). For example, these

organizations may attempt to reduce air polluttorjc substance and noise in production

as well as increase the health and safety of werker

Technological skills and capabilities include tibdity of the organization to develop and
adopt technologies that limit or reduce the negaitwpact of products or services on the
environment and society. Furthermore, they conteibto manufacturing or service
performance benefits (Shrivastava, 1995b; Russd-antk, 1997; Klassen and Whybark,
1999). Since the existing technology in many ftiedi is not environmentally and
socially sustainable (Hart, 1997), the developn@ntleaner technologies is one of the
most important prerequisites for these organizatimnachieve sustainability (Atkinson,
2000b; Weaver, Jansen et al., 2000). Because airsaisility strategy requires in most
cases more than incremental changes in technoWggyer, Jansen et al., 2000) and that
technology is in constant evolution (Porter and \dan Linde, 1995a), the capability to
develop and acquire technology represents one @fctirnerstones of a successful

implementation of a corporate sustainability stygte

Third, information skills and capabilities referttee ability of the organization to acquire,
analyze, and share information. This informationymze provided by databases,
information systems, networks, and information texdbgy infrastructure (Kaplan and
Norton, 2004a). The adoption of a sustainabilityatsgy requires the development of
environmental and social information that is notmeoaonly acquired within an

organization in order to support decision-markiAdso, it requires the free flow of

environmental, economic and social information withrganizations as well as between
the organization and the relevant stakeholderscelemeveloping information skills and

capabilities that include environmental and soicildrmation is a key factor to drive the
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green supply chain management performance (Pr@0€%; Srivastava, 2007; Solér,
Bergstrom et al., 2010). The relationships betwesganizational skills and capabilities
and internal business processes are summarizedgurerB.

Material and
energy acquisition

End-of-life
product recovery
and disposal

Product and After-sales
service delivery Service

Product manu-
facturing and
service building

Strategic
information

Environmental and

social information

Employee Technology

productivity Green technologies

Employee skills

Skills on social and env.
aspects

Employee motivation
and satisfaction

Working conditions,
wages and rewards
H&S working conditions
Env. and social
incentives

Education and
training
Training on env. and
social aspects

Alignment of goals
and values
Alignment with env. and

social values

Recruitment and
retention of top
quality employees

Figure 8: The impact of organizational skills and apabilities
on internal business processes

3.3.4. Additional SBSC design considerations

So far, this paper has proposed a SBSC conceptaiadetvork that may effectively
support the corporate sustainability strategy. Aigle for profit-seeking manufacturing
firms has been described and a theoretical overviethhe cause-and-effect relationships
between the different perspectives and performardieators included within this SBSC
has been presented, providing a better undersignafithe drivers of sustainability
performance and of the interaction between theseerdt However, four additional
considerations must be addressed when we conseggning and implementing a
SBSC: (i) the type of sustainability strategy, (g structure of the organization, (iii) the
choice of performance indicators, and (iv) the nambf performance indicators to

include.
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First, since the type of sustainability strategyyndiffer from one manufacturing
organization to another (Van der Woerd and van Benk, 2004; Dias-Sardinha and
Reijnders, 2005), the design of the SBSC shoulcadepted to the type of strategy
adopted (Bieker, Dyllick et al., 2001). Severalnedémts of the framework could be
withdrawn if they are not important aspects of cogpe strategy or if they have little
influence on the organization. For example, an miggdion adopting a compliance-
driven sustainability strategy may not considerehd-of-life products recovery category
of performance indicators within the internal besi® process perspective if no
regulations force the taking-back of products. Algmr organizations that face little
pressure from community and/or ESNGOs may decideéonconsider these stakeholders
within their SBSC. Moreover, as mentioned previguglis important to note that this
SBSC design is mainly useful to for-profit manutagtig organizations and could also be
adapted in part to other types of organizationaus] lfior firms in the service sector, the
internal service processes perspective should kepted when no products are
manufactured. However, globally, the essence oBSBS8C design proposed in this study
will stand for any kind of for-profit organizatioand type of corporate sustainability
strategy. Hence, all for-profit organizations thdbpt a sustainability strategy will have
to include environmental, social, and financialemives. All these organizations will
have to conform to environmental and social reguat Moreover, customer satisfaction
Is an unavoidable objective for any for-profit angaation if they want to operate in the
long term. The image and the reputation would bérgortant and strategic element for
most of these organizations, although for eco-effic strategically-oriented or smaller
ones, and image and reputation contributes to impgoa firm’'s legitimacy and
providing a license-to-operate (Boiral and Joll992; Deegan and Rankin, 1996; Porter
and Kramer, 2006). Finally, all organizations wi#ed skills and capabilities to support
their business process which in turn will contréoub stakeholder satisfaction and

sustainability performance.

Second, not only should SBSC be adapted to thaigability strategy of the firm but

also to its structure. For large organizations thate multiple divisions or different
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geographical business units, the objectives andonmeance indicators should be
cascaded downwards within the company from thearatp level to business units, and
ultimately to the functions and operations (Diasd8#a and Reijnders, 2001; Epstein
and Wisner, 2001; Dias-Sardinha, Reijnders efabp). In that case, the corporate-level
scorecard may be used to clarify the corporateegafnd beliefs and to identify the main
objectives of the organization while the scoredardeach division or business unit may
be customized to reflect their specific market aperational challenges (Epstein and
Wisner, 2001).

Third, another important SBSC design element tcsictam is which indicators should be
integrated within the SBSC framework. As discuspegliously, organizations have to
manage their relationships with stakeholders ineord meet their expectations and
ultimately create a competitive advantage (Peamd Tencati, 2006). This may require
external reporting initiatives to communicate a pamy’s sustainability performance to
stakeholders. Also, for this reason, the stakemolday benchmark the level of
sustainability performance of the firm with compets (Globerson, 1985; Neely, Mills et
al., 2000; Dias-Sardinha, Reijnders et al.,, 200/Me organization has to divulge
comprehensive, comparable, transparent and compettainability performance
indicators (Schaltegger and Wagner, 2006). Conselyueorganizations will need to
adopt a standard set of universally reported indisa Also, in a synergetic view and to
ensure adequacy between internal performance amdexiternal communication of
performance, sustainability performance managemedtsustainability communications
and reporting should therefore be linked and inelude same set of performance

indicators (Schaltegger and Wagner, 2006).

Among the hundreds of standards developed to etealha sustainability performance of
companies (ISO Advisory Group on Corporate Socesgonsibility, 2003), the Global

Reporting Initiative (GRI) has become one of thestrredominant sustainability report
standards around the world. The GRI offers onehef most complete approaches to
sustainability evaluation aimed at an external enck (Dias-Sardinha, Reijnders et al.,

2002: p.58). It provides a generic performance mmegsent and reporting that
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concentrates on key information which is relevanalt major target audiences (Azzone,
Brophy et al., 1997; Schaltegger and Wagner, 2008nsequently, the inclusion of
performance indicators proposed by the GRI witlie 8BSC may provide substantial
benefits for organizations by facilitating benchks&aamong national and international

companies and increasing transparency for staketsld

Fourth, the number of indicators that would be udeld in a SBSC is an important
element to consider. Basically, Kaplan & Norton 4&B; p.68) have recommended to
include no more than twenty five performance inttics in the balanced scorecard in
order to ensure that top managers will have theaafpto absorb the information

provided. In practice, this recommendation freglyemtnplies a reduction and an

aggregation of defined objectives and goals ansl utsually disapproved. Nevertheless,
such a reduction is extremely helpful to focus be tnost important strategic goals
(Bieker, 2003). The inclusion of environmental aswtial aspects within a balanced
scorecard dramatically increases the number ofopednce indicators included in the
framework (Hubbard, 2009). Hence, the questionearigs to how these performance
indicators should be included and managed withenSBSC without providing too much

information to managers.

The answer may reside in the application of thecephof diagnostic versus interactive
use of performance systems described by SimonsO(1P®95; 2000) to manage the
performance indicators within the SBSC. The diagnasse of performance indicators
implies a management-by-exception approach, whiesea indicators monitor
organizational outcomes and signal any deviatioom fpreset standards to managers
who may undertake actions to correct them. In dase, these performance indicators
require little attention from top managers. In cast, the interactive use of performance
indicators implies a personal, regular and intemsnwvolvement from managers in order
to ensure that organizations do what is necessamgdch the performance indicator
target. Although all the performance indicatorsluded within the SBSC may be
relevant and important to accomplish the sustalitysirategy, only several of them may

necessitate a constant and intensive involvememh frop managers. Less important
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performance indicators may be left to the attentidrsubordinates. Hence, although a
SBSC may contains hundreds of performance indisatis possible for an organization
to successfully monitor them and drive the sustalitg strategy throughout the firm by
adequately identifying performance indicators thatessitate an interactive approach

versus those that necessitate a diagnostic one.

Another possible way to reduce the number of peréorce indicators is to incorporate
two-dimensional indicators instead of focussingyooh indicators that measure one-
dimension at a time (Dyllick and Hockerts, 2002,uxig and Tilley, 2006; Adams and
Ghaly, 2006). These two-dimensional performanceatdrs may include, among others,
an eco-efficiency ratio, that measures economic amdironmental performance
simultaneously, and the socio-efficiency ratio thadvides an aggregated measure of the
economic and social performance. Using these tgbeerformance indicators may help
reduce the number of performance indicators indugig¢hin the SBSC.

3.4. CONCLUSION

The aim of this study was to propose a conceptB&8Gframework that can support the
sustainability strategy of for-profit manufacturimgganizations. More specifically, this
study proposed a SBSC design that incorporatespenspectives: sustainability, external
stakeholders, internal business processes, ard akill capabilities perspectives. Then,
building on theoretical arguments and empiricaldifigs from the management,
operation, marketing, and strategic literaturess g8tudy depicts the cause-and-effect
relationships between the different perspectives@erformance indicators encompassed
within the SBSC.

Not only has this study contributed to the SBSe€rditure by proposing a more complete
and comprehensive SBSC conceptual framework, bals@ expands our knowledge on
the interaction and the interconnectedness betwerdifferent perspectives included
within the proposed SBSC. More specifically, it yides useful insights into how the

environmental and social aspects may provide a etitiyge advantage and contribute to
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the economic performance of firms. Hence, thisysexpands the large body of literature
that has examined the associations among envird@amesocial and economic

performance (e.g. Russo and Fouts, 1997; WaddatlGaaves, 1997; King and Lenox,

2001b; Al-Tuwaijri, Christensen et al., 2004; Heand Journeault, 2010; Surroca, Tribo
et al., 2010) by offering theoretical argumentst tivgplain how these relationships are
operationalized within the organization. Indeede tbhause-and-effect relationships
described in this study illustrated how the intéigraof environmental and social aspects
within the internal business process can contribigeenvironmental and social

performance as well as to economic performanceebdyaing costs through production
efficiency improvements and increasing revenuesutin meeting the needs of green
consumers. Also, this study illustrated the impatrtale and contribution of stakeholders
to mediate the relationship between environmentdlsocial performance and economic
performance. Hence, this study sheds light on rtiqgortance for organizations to meet
stakeholders’ requirements and expectations to @awmmpetitive advantage and improve

their economic performance.

This study has also important practical implicasidior managers. By proposing and
developing a SBSC conceptual framework, this stobwides a very helpful strategic
tool that can help managers to successfully sugherimplementation and realization of
their sustainability strategy. This SBSC conceptraahework provides some guidance in
deciding which perspectives should be taken inttact when organizations pursue a
sustainability strategy, such as meeting stakehotdgectations and requirements,
considering the economic, environmental and s@spécts on the entire life-cycle of the
products and services, and building core skills aagabilities that can support their
operational initiatives and actions undertaken tcoaplish their sustainability
objectives. It also provides good insights for ngera on the drivers of sustainability,
identifies the spectrum of actions that should beemtaken by managers to improve
sustainability, and offers a visualization of thensequences of these actions on
economic, social, and environmental performanceoutin the cause-and effect
relationships.
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This study suffers from several limitations. Firgthile this research has attempted to
provide a comprehensive overview of the cause-#fiedtaelationships of organizational
skills and capabilities, processes and initiativgernal stakeholders satisfaction and
sustainability performance, it is highly probaliattother relationships exist among these
dimensions. Second, this paper remains mainly étieat although several cause-and-
effect relationships described in this study haWeaaly been tested and validated
empirically by other studies. Future research cesestigate empirically the cause-and-
effect relationships proposed in this paper in ptdeconfirm them. Furthermore, this
study has proposed a SBSC framework for profitisgeknanufacturing organizations,
but further research is needed to examine howctimgeptual SBSC could be adapted to
other types of organizations. Finally, case studidisbe necessary to see how this SBSC
framework can be applied to practice, with différearganizational structures and
sustainability strategies.
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Conclusion

The aim of thighesis is to examinde role and contribution of e@mntrolin supporting
acorporate sustainability strateUsing three different articles, this thesis sheglstlon
the role of eco-cdmol support the various phases of sustainabilitgtegy formulation
implementation and realization. More specificathis thesis examines, through th
three articles, the potential of «control to facilitate the formulation of corpore
environmatal capabilities, to facilitate the deployment wifis strategy within th
organization, to assist in the conversion of sgiatantentions into actions, and

contribute to the improvement of the environmergatial, and economic performance
the firm. The interrelation between the ~control systems and the different phase
corporate sustainability strategy investigatedefach article of the thesis are presente:

Figure 9and described in more detail n¢

Managerial and
operational
practices

Sustainability Lco-control
strategy

Organizational Sustainability
capabilities Performance

Figure 9: The interrelation between the eca@ontrol systems and the different phase
of corporate sustainability strategy investigatedn the three articles of the thesi

The first article, entitled The influence of ecaontrol on environment and economic

performance: A natat resourc-based approach” examinds potential of ec-control
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to foster environmental capabilities and to analymsr impact on performance. Using
data collected from 249 Canadian manufacturingdjrthis study provides insight into
how eco-control systems may support strategy naditeation in order to contribute to
sustainability performance. Indeed, contrary to twhas been demonstrated in the
literature thus far, which is that eco-control sys$ directly influence environmental and
economic performance, this research has empiricliyonstrated that the use of eco-
control systems contributes indirectly to both perfances by fostering four
environmental capabilities, namely eco-learningytcmous environmental innovation,
stakeholder integration, and environmental sharsibrv capabilities, which in turn
influence environmental and economic performancerevglobally, this study provides
insight into the role of management control systémfoster organizational capabilities
by providing information, focusing attention angparting decision-making. It has also
demonstrated that the adoption of specific capasli such as environmental
capabilities, may contribute not only to economeefprmance, but also simultaneously
to another specific level of performance, suchragrenmental performance. Hence, this
article has provided one illustration of how th#uance of eco-control on environmental
performance may be operationalized within the omgion and has provided an
alternative to improving environmental performangghout compromising corporate

profitability.

The second article examines the ability of eco4msito translate environmental strategy
into actions. Entitled,“evers of eco-control and environmental strategjyis article has
shown that the uniqueness of the sustainabilitstesy)y context may provide different
results from what has been found for other typesstoditegies. Specifically, it has
demonstrated that the adoption of different typdéssostainability strategies may
influence not only the type of eco-control systeswepted by an organization, but also
their level of deployment. Hence, firms which adaptinternally-oriented environmental
strategy rely more intensively on the four levelfs emo-control systems than for
organizations which adopt an externally-orientediremmental strategy. Also, it has
provided empirical support for the more essential amportant role played by the eco-

control systems when strategic intentions are adeck more globally and widely at the
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managerial level than when those issues are addiessre locally at the operational
level. Moreover, it has illustrated the synergedimd complementary role played by

different types of eco-control systems to translhése intentions into tangible actions.

Finally, the third article, entitled Sustainability balanced scorecard: a conceptual
frameworK sheds light on how the traditional managementtrmbrsystems could be
adapted to support a corporate sustainabilityegsatMore specifically, it has expanded
on Kaplan and Norton’s traditional balanced scamwkday proposing a complete and
comprehensive sustainability balanced scorecardS(3Bconceptual framework for
profit-seeking manufacturing firms that include rfowimensions: sustainability
performance, external stakeholders, internal bgsin@rocesses, and skills and
capabilities. This paper has provided useful insigto how the environmental and social
aspects may provide a competitive advantage andriloote to the economic
performance of the firms as well as the importasie rand contribution of external
stakeholders to mediate these relationships. Itshasvn that the fulfillment of external
stakeholders’ expectations and needs has an inmpoitdluence on economic
performance. Moreover, by presenting a theoretzedrview of the cause-and-effect
relationships between the different perspectived parformance indicators included
within the SBSC, this study proposes a framewost dan support managers’ decisions-
making process by helping them to identify the ersvof sustainability, to determine the
spectrum of actions that should be taken to impsw&ainability, and to visualize the

consequences of these actions on economic, santhenvironmental performance.

Globally, this thesis provides insight into seveplthe numerous challenges faced by
organizations and managers when attempting to adogtimplement a sustainability
strategy. More specifically, this study shows theto-control systems, such as
surveillance and liaison mechanisms, may suppoet ftrmulation of a corporate

sustainability strategy, facilitate the deploymehthis strategy within the organization,
assist in the conversion of strategic intentiont iactions and contribute to the
improvement of the environmental, social, and eaunoperformance of the firm.

Moreover, this study illustrates that the eco-acongystems, such as sustainability
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balanced scorecard, should be implemented by adpgtisting systems instead of being
developed in parallel. Furthermore, this thesisstliates two different aspects related to
stakeholders influencing the sustainability perfante of the firm. First, the thesis
demonstrates that the stakeholder integration diétyathat consists of establishing trust-
based collaborative relationships with a wide wgrad internal and external stakeholders
contribute to environmental performance which inrntuinfluences economic
performance. Second, this thesis shows that st&keftsoplay may contribute to the
economic performance of the firm by evaluating teevironmental and social
performance of the firm and by taking position @ution on that level of performance.
Hence, a good level of environmental and sociafoperance may contribute to meet
governmental regulations, to respond to the neédgemn customers, to answer to the
requirement of the community and to meet the exgbiects of green and social investors
which in turn may influence economic performancedwpiding costs and increasing
sales.

Also, this thesis expands on the research that ieesnthe link between strategy and
management control systems. Most of this reseaashréstricted management control
systems to a passive role. However, this study detrates the more dynamic and active
role that management control systems can playarddvelopment of strategy as well as
their continuous implication during the strategiamagement process. Also, this research
contributes to the environmental and social repgr8tream of literature, which is the
most prevalent field of research in environmental gocial accounting, in many ways.
First, this thesis illustrates how organization dacrease their triple bottom line
performance reported in their sustainability repdtrtalso shows that the reporting of
environmental social performance to external stakihs can influence the image and
reputation of the firm, which in turn, may contribuo its economic performance. In
addition, this thesis highlights the value of usaap-control systems not only for internal
monitoring, controlling, and decision-making, bigaafor providing the information that

will be reported to external stakeholders.
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Moreover, this study has important practical imgiions for management practices.
Considering the increasing importance of enviroma@enmanagement within
organizations, managers should be aware of therianpee of integrating environmental
aspects into their control systems in order to supihe transformation of environmental
strategic motivations into environmental actionor#ispecifically, this study provides
empirical evidence that the integration of enviremtal aspects within traditional
management control systems, such as mission, yisgale of conduct, and policies helps
communicate environmental intentions and valuesutlinout the organization, to focus
attention on environmental organizational priogfieand to motivate employees and
sustain their enthusiasm to monitor environmentdions. Also, the diagnostic and
interactive use of eco-control allows managersaondiate their environmental intentions
into environmental realized strategy by measuringynitoring and controlling the
deliberate environmental actions as well as by gking and supporting the emergence
of new environmental ideas and initiatives. Moreouhis thesis provides concrete
solutions for managers to support the implementatind the operationalization of the
sustainability strategy within the firm by propogira new sustainability balanced
scorecard framework that integrates the environaleartd social aspects with economic
activities. More fundamentally, this thesis showsttit is possible to improve the
environmental and social performance of firms withcompromising their economic
performance. Hence, this thesis provides clearcatiins to managers that the use of
eco-control systems is a key tool needed to faeentimerous challenges related to a

corporate sustainability strategy.

However, although research into the role of ecarobrin the context of corporate
sustainability is still in its infancy stage, a saterable amount of work remains to be
done in the area of corporate sustainable developn&nce this thesis has placed
emphasis on performance indicators and balanceecaral, the role and contribution of
other eco-control systems, such as environmentategic planning, environmental
budget, and environmental incentives, to supportogiorate sustainability strategy
remain to be investigated. Also, although initinkight has been provided into how

management control systems may be adapted to fuppeorporate sustainability
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strategy, little is known about how this adaptataord change may be managed within
organizations. It may represent an important ffeldfuture research. Moreover, another
important avenue of research is to examine hownizgdons manage paradoxical or
conflicting effects of firms’ initiatives or decwmis on the different dimensions of
sustainability performance. Similarly, even thougkpectations and requirements of
different stakeholders may diverge, it could stié interesting to examine how
organizations deal with these conflicting demanus laow the eco-control systems may
help managers to manage them. Finally, future reBeaould investigate the role of the
corporate and national culture on the adoption af-@ntrol, corporate sustainability

strategy and sustainability performance. Considetirat the national culture diverges
substantially from one continent to another, it nr#luence, to a certain extent, the way
in which the business is conducted within differéintns. Also, combined with the

different types of corporate cultures that we magoeainter from one firm to another,

these differences may potentially influence the Wt the organization will implement

and use the eco-control systems, the type of catp@ustainability strategy adopted and

the level of sustainability performance.

In conclusion, Oscar Wilde said that “we contenglaature too much and we live too
little with her”. | hope that this thesis contrilest to a certain extent, to change this idea
by showing that it is possible for firms to simuléusly improve environmental, social
and economic performance through the adoption sustainability strategy and the
support of eco-control systems and to foster therbecome active participants in the

building of a better world for generations to come.
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Appendix 1:

Description of the sample

INDUSTRY
SCIAN code #
113 Forestry and Logging 1
211 Oil and Gas Extraction 3
212 Mining and Carrying 3
311 Food Manufacturing 45
312 Beverage and Tobacco Product Manufacturing 3
313 Textile Mills 2
315 Clothes Manufacturing 2
321 Wood Product Manufacturing 20
322 Paper Manufacturing 17
323 Printing and Related Support Activities 5
324 Petroleum and Coal Products Manufacturing 5
325 Chemical Manufacturing 24
326 Plastic and Rubber Products manufacturing 13
327 Non-Metallic Mineral Product Manufacturing 2
331 Primary Metal Manufacturing 14
332 Fabricated Metal Products Manufacturing 14
333 Machinery Manufacturing 19
334 Computer and Electronic Product Manufacturing 8
335 Electrical Equip., Appliance and Component Man 12
336 Transportation Equipment Manufacturing 24
337 Furniture and Related Product Manufacturing 6
339 Miscellaneous Manufacturing 7
TOTAL 249
SIZE
Number of employees #
< 100 16
between 100 and 499 143
between 500 and 999 42
between 1 000 and 4 999 41
> 5000 7
TOTAL 249
AVERAGE 779
Note: The sixteen firms included in the 100 emm@eyar less
have been classified in accordance with the ansefethe
survey’s respondents. These firms have been pdyiou
identified and selected in the Scott’'s databaséras of more
than 100 employees.
POSITION OF RESPONDANTS % Experience within the firm
(average in years)
CEO / General manager 33% 17.2
COO 7% 15.7
Senior Vice-presidents 32% 12.1
Environmental representatives 17% 9.2
Other 11% 14.4
Average 13.8

& This group includes various environmental repreatwes such as advisor,
coordinator, specialist, manager, and supervisor.
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Appendix 2:

Questionnaire items and statistics of measuremennalysis of
the article “The influence of eco-control on envirmmental and
economic performance: A natural resource-based appach”

Environmental performance measurement systems (EPMS

Confirmatory factor analysis (CFA) Initial model Respecified model

Standardized R? Standardized R?
ltems loadings loadings
Provide data for internal decision-making 0.943** 0.888 - -
Motivate continuous improvement 0.891** 0.793 - -
Monitor internal compliance with environmental idis 0.818** 0.669 - -

and regulations

Provide data for external reporting 0.753** 0.567 - -
Goodness-of-fit of the model: ¥*(1) = 0.568 p=0.451

NNFI= 1.000; CFI=1.000;

RMSEA = 0.000 -

Cronbach Alpha 0.885
Composite reliability: 0.915
Variance extracted: 0.730

* Significant at the .05 level ** Significant dte .01 level.

Eco-learning
Confirmatory factor analysis (CFA) Initial model Respecified modé®
Standardized R? Standardized R?
Iltems loadings loadings
Environmental learning is the key to improvement 0.876** 0.767 - -
Basic organizational values include environmerdatting 0.879** 0.773 0.812** 0.659
as a key to improvement
Once we quit env. learning we endanger our future 0.781** 0.609 0.794** 0.631
Env. learning is viewed as an investment, not gerse 0.776** 0.601 0.849** 0.721
Goodness-of-fit of the model: ¥*(2) = 21.33 p>.001 ¥*(0) = 0 p>.001
NNFI=0.917; CFI=0.972; NNFI=1.0; CFI=1.0;
RMSEA =0.188 RMSEA = 0.00
Cronbach Alpha 0.886 0.840
Composite reliability: 0.898 0.859
Variance extracted: 0.688 0.670

& The first item was deleted because of presenoeuttfcollinearity between the first two items
* Significant at the .05 level ** Significant dte .01 level.
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Environmental innovation

Confirmatory factor analysis (CFA) Initial model Respecified model

Standardized R? Standardized R?
ltems loadings loadings
Technical environmental innovation (research re3ust 0.861** 0.740 - -
readily accepted
Environmental innovation is readily accepted in 0.832** 0.692 - -
program/project management
Management actively seeks env. innovation andsidea 0.683** 0.466 - -
Goodness-of-fit of the model: ¥*(0) = 0 p>.001

NNFI= 1.0; CFI=1.0;
RMSEA = 0.00 -

Cronbach Alpha 0.799
Composite reliability: 0.837
Variance extracted: 0.633

* Significant at the .05 level ** Significant dte .01 level.

Stakeholders integration

Confirmatory factor analysis (CFA) Initial model Respecified modél
Standardized R? Standardized R?
ltems loadings loadings
Environmental nongovernmental organizations (ENGOs) 0.790** 0.626 0.829** 0.688
Community 0.690** 0.476 0.634** 0.402
Suppliers 0.666** 0.443 0.702** 0.492
Employees 0.613** 0.376 - -
National, provincial or municipal governments 0.579** 0.335 - -
Customers 0.548** 0.306 - -
Goodness-of-fit of the model: x> (7) = 22.76 p> .001 ¥?(0) = 0 p>.001
NNFI= 0.955; CFI=0.979; NNFI=1.0; CFI=1.0;
RMSEA = 0.097 RMSEA = 0.00
Cronbach Alpha 0.819 0.752
Composite reliability: 0.814 0.768
Variance extracted: 0.426 0.527

2 The three last items were removed from the istera dimension because of inadequate loading factod R
* Significant at the .05 level ** Significant gté .01 level.

Shared environmental vision

Confirmatory factor analysis (CFA) Initial model Respecified model
Standardized R? Standardized R?
Items loadings loadings
Everybody working in the organization influences thay 0.921** 0.849 - -
to work and the environmental objectives of thefir
The environmental objectives of the organizaticenaary 0.770** 0.593 - -
well-known to everybody working here
Everybody in the organization freely contributes/ihéer 0.664** 0.441 - -
points of view about how to run environmental atithe
smoothly
Goodness-of-fit of the model: ¥*(0) = 0 p>.001
NNFI= 1.0; CFI=1.0;
RMSEA = 0.00 -
Cronbach Alpha 0.814
Composite reliability: 0.832
Variance extracted: 0.627

* Significant at the .05 level ** Significant gté .01 level.
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Environmental performance

Second-order Confirmatory factor analysis (CFA) Initial model Respecified modél
Standardized R? Standardized R?
ltems loadings loadings
Operational environmental performance 0.987** 0.973 0.987** 0.973
Improved process innovations 0.899** 0.808 0.900** 0.810
Increased knowledge about effective ways of magagin 0.824** 0.680 0.821** 0.674
operations
Increased productivity 0.819** 0.670 0.826** 0.682
Increased process/production efficiency 0.808** 0.653 0.808** 0.652
Reduction in process/production costs 0.767** 0.588 0.769** 0.591
Improved product quality 0.740** 0.548 0.746** 0.557
Improved products innovations 0.682**  0.465 0.680** 0.463
Reduction in material costs 0.643** 0.414 0.642** 0.413
Reduction in costs of regulatory compliance 0.575* 0.330 - -
Relational environmental performance 0.770** 0.593 0.759** 0.576
Overall improved company reputation and goodwill 91 ** 0.836 0.915* 0.836
Improved employee morale 0.871* 0.759 0.872** 0.760
Better relationships with stakeholders such as 0.812* 0.959 0.811** 0.657
communities, regulators, and environmental groups
Organizational-wide learning among employees 0.799* 0.639 0.799** 0.639
Goodness-of-fit of the model: ¥*(61) = 278.30 p <.001 %°(50) = 236,24 p <.001
NNFI= .954; CFI=.964;  NNFI=.955; CFI=.966;
RMSEA =0.122 RMSEA =0.124
Cronbach Alpha 0.933 0.933
Composite reliability: 0.954 0.956
Variance extracted: 0.619 0.645

2 Thereduction in costs of regulatory compliaritem was removed because of inadequate loadigriaand R
* Significant at the .05 level ** Significant dte .01 level.

Economic performance

Confirmatory factor analysis (CFA) Initial model Respecified model

Standardized R? Standardized R?
Items loadings loadings
Operating profits 0.988** 0.976 - -
Return on investment (ROI) 0.908** 0.825 - -
Cash flow from operations 0.903** 0.815 - -
Goodness-of-fit of the model: ¥*(0) = 0 p>.001

NNFI= 1.0; CFI=1.0;
RMSEA = 0.00 -

Cronbach Alpha 0.936
Composite reliability: 0.953
Variance extracted: 0.872

* Significant at the .05 level ** Significant gté .01 level.
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Appendix 3:

Questionnaire Items and Statistics of Measuremém\nalysis
of the article “Levers of eco-control and environmatal
strategy”

Internally-oriented competitive environmental strategy

Confirmatory factor analysis (CFA) Initial model Respecified modél
Standardized R? Standardized R?
Items loadings loadings
1. Increasing production efficiency 0.651** 0.424 0.603** 0.363
2. Reducing costs related to energy consumption  0.858** 0.735 0.890** 0.793
3. Reducing costs related to material consumption 0.880** 0.795 0.868** 0.754
4. Reducing costs related to waste management  0.761** 0.580 0.749** 0.560
5. Reducing costs associated with fines and 0.386** 0.149 - -
litigation
6. Reducing the risk of environmental liabilities 0.520** 0.271 - -

and disasters

Goodness-of-fit of the model: ¥*(7) = 38.20 p < .001 x*(0) = 0 p>.001
NNFI=.921; CFI=.963; NNFI= 1.0; CFI=1.0;
RMSEA =0.139 RMSEA = 0.00
Cronbach Alpha 0.781 0.810
Composite reliability: 0.843 0.863
Variance extracted: 0.489 0.618

2 ltems 5 and 6 were removed from the cost rednatimension because of inadequate loading factat$Ra
** Significant at the .01 level.

Externally-oriented competitive environmental strategy

Confirmatory factor analysis (CFA) Initial model Respecified model
Standardized R? Standardized R?
Items loadings loadings
1. Gaining access to new markets 0.749** 0.561 - -
2. Increasing sales 0.860** 0.739 - -
3. Increasing market shares 0.901** 0.811 - -
4. Responding to the need of consumers 0.713** 0.509 - -
Goodness-of-fit of the model: ¥*(0) = 0 p>.001
NNFI= 1.0; CFI=1.0;
RMSEA = 0.00 -
Cronbach Alpha 0.885
Composite reliability: 0.883
Variance extracted: 0.655

** Significant at the .01 level.
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Belief systems

Initial model

Respecified model

Confirmatory factor analysis (CFA)

Standardized R?

Standardized R?

Items loadings loadings

1. Our mission statement clearly communicates  0.702** 0.492 - -
the firm’s environmental values to our
workforce

2. Top managers communicate environmental 0.819** 0.670 - -
values to our workforce

3. Our workforce is aware to the firm’s 0.906** 0.821 - -
environmental values

4. Our mission statement inspires our workforce  0.814** 0.662 - -

about environmental values

Goodness-of-fit of the model:

x*(0) = 0 p>.001
NNFI= 1.0; CFI=1.0;

RMSEA = 0.00
Cronbach Alpha 0.884 -
Composite reliability: 0.886
Variance extracted: 0.662
** Significant at the .01 level.
Boundary systems
Initial model Respecified model

Confirmatory factor analysis (CFA)

Standardized R?

Standardized R?

Items loadings loadings

1. Our firm relies on a code of conduct to define  0.844** 0.713 - -
appropriate environmental behaviors for our
workforce

2. Our code of conduct informs our workforce 0.883** 0.780 - -
about environmental behaviors that are off-
limits

3. Our firm has a system that communicates to 0.862** 0.743 - -
our workforce environmental risks that should
be avoided

4. Our workforce is aware of the firm's 0.904** 0.817 - -

environmental code of conduct

Goodness-of-fit of the model:

Cronbach Alpha
Composite reliability:
Variance extracted:

x*(2) = 4.284 p=0.117
NNFI= 0.992; CFI=0.997;

RMSEA = 0.066
0.914
0.928
0.763

** Significant at the .01 level.
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Diagnostic systems

Confirmatory factor analysis (CFA) Initial model Respecified modél
Standardized R? Standardized R?
ltems loadings loadings
1. Track progress towards environmental goals  0.864** 0.746 0.983** 0.966
2. Compare env. outcomes to expectations 0.846** 0.716
3. Enable the organization to focus on common 0.930** 0.865
issues

4. Enable discussion in meetings of superiors,  0.894** 0.799
subordinates and peers

5. Enable continual challenge and debate of 0.899** 0.809 0.919** 0.844
underlying data, assumptions, and action plans

6. Provide a common view of the organization 0.886** 0.785

7

Develop a common vocabulary in the 0.878* 0.772
organization
8. Enable the organization to focus on critical 0.930** 0.864
success factors
9. Monitor environmental results 0.866** 0.750 0.972** 0.945
10. Review key environmental measures 0.895** 0.801
11. Tie the organization together 0.912* 0.831
Goodness-of-fit of the model: ¥°(44) =914.94 p<.001  »°(0) =0 p>.001
NNFI=.874; CFI=.899;  NNFI=1.0; CFI=1.0;
RMSEA = 0.349 RMSEA = 0.00
Cronbach Alpha 0.972 0.971
Composite reliability: 0.977 0.971
Variance extracted: 0.794 0.919

#To eliminate multicollinearity effect, compositedices were used to regroup the items of the distgmn
dimension. The single-factor method was used topos® the composite indicdgems 1,2,3 and 4 are grouped
together. Items 4, 5,6, 7 and 8 form the secondmwehile items 9,10 and 11 form the third group.

** Significant at the .01 level.
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Interactive systems

Confirmatory factor analysis (CFA) Initial model Respecified modél
Standardized R? Standardized R?
ltems loadings loadings
1. Top management pays little day-to-day 0.472** 0.228 - -

attention to the environmental performance
indicators (reverse coding)
2. Top management relies heavily on staff -0.281** 0.079 - -
specialists in preparing and interpreting
information from environmental performance
indicators (reverse coding)
3. Operating managers are involved infrequently 0.391** 0.153 - -
and on an exception basis with the env.
performance indicators (reverse coding)

4. Top management pays day-to-day attention to 0.848** 0.720 0.851** 0.724
the environmental performance indicators
5. Top management interprets information from 0.821** 0.675 0.844** 0.712
environmental performance indicators
6. Operating managers are frequently involved 0.859** 0.739 0.840** 0.706
with environmental performance indicators
Goodness-of-fit of the model: x*(9)=164.80 p<.001  %°(0) =0 p>.001
NNFI=.627; CFI=.776;  NNFI=1.0; CFI=1.0;
RMSEA = 0.247 RMSEA = 0.00
Cronbach Alpha 0.668 0.860
Composite reliability: 0.798 0.882
Variance extracted: 0.431 0.714

YItems 1, 2 and 3 were removed from the interaaivnension because of inadequate loading factat$a
** Significant at the .01 level.
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Managerial environmental practices

Confirmatory factor analysis (CFA) Initial model Respecified mod€l
Standardized R? Standardized ~ R?
Items loadings loadings
1. Periodic environmental audits 0.860** 0.739 0.863** 0.744
2. Environmental training for firm’s employees 0.784** 0.614 0.785** 0.616
3. Total quality program with environmental aspects 0.763** 0.581 0.750** 0.563
4. Environmental analysis of product life cycle 0.486** 0.236 - -
5. Environmental emergency response procedures  0.754** 0.569 0.760** 0.578
6. Publication of environmental reports or voluntary ~ 0.752** 0.566 0.751** 0.564
disclosure of env. performance information
7. Consultation with local environmental groups and 0.640** 0.410 0.639** 0.408
plant neighbors on environmental issues
Goodness-of-fit of the model: ¥*(13) = 43.01 p <.001 x*(8) =30.06 p <.001
NNFI= .967; CFI=.979; NNFI=.967; CFI=.982;
RMSEA = 0.099 RMSEA =0.108
Cronbach Alpha 0.862 0.868
Composite reliability: 0.885 0.891
Variance extracted: 0.531 0.579

3tem 4 was removed because of inadequate loadirtgrs and R
** Significant at the .01 level.

Operational environmental practices

Confirmatory factor analysis (CFA) Initial model Respecified model

Standardized R? Standardized ~ R?
Items loadings loadings
1. Product redesign 0.625** 0.391 - -
2. Process redesign 0.581** 0.338 - -
3. Disassembly 0.625** 0.391 - -
4. Substitution 0.793** 0.629 - -
5. Reduce 0.767** 0.588 - -
6. Recycling 0.728** 0.531 - -
Goodness-of-fit of the model: ¥*(8) =19.79 p <.001

NNFI=.952; CFI=.961;

RMSEA = 0.074

Cronbach Alpha 0.829 -
Composite reliability: 0.844
Variance extracted: 0.478

** Significant at the .01 level.
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