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Abstract

Much research has focused on the organisationaregmatational benefits of ISO 14001. However,
less discussed is th&ymbolic adoption that some firms are implementing withexperiencing
significant reductions in environmental impacts.isTiork analyses the relationships between the
different ISO 14001 adoption profiles (fromymbolic profile to factual approach) and both
environmental performance and profitability. Thes&ationships are examined using a sample of
1,214 manufacturing firms in 7 OECD countries whilentrolling for selection bias. The results
suggest that only ISO 14001 adopters that monita@aensive set of negative environmental impacts

are associated with real improvements in both enwiental performance and business performance.
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1. INTRODUCTION

Since the international standard 1SO 14001 wagtieffy published in 1996, more than 320,000
organisations in 155 countries have certified teaivironmental management systegt&VSs) to this
standard (ISO, 2014). Prior literature has explhiartensively the benefits that a firm can achieve
from the ISO 14001 adoption, such as organisatifmgl, Ferron and Darnall, 2016; Nishitani et al.,
2012), commercial (e.g., Delmas, 2001; latridis &w$idou, 2016), reputational (e.g., Castka and
Prajogo, 2013; Jiang and Bansal, 2003), and st#dehcelated benefits (e.g., Castka and Prajogo,
2013; Heras and Boiral, 2013). Nevertheless, séveiaes have criticised th&ymbolicadoption of
ISO 14001 (Aravind and Christmann, 2011; Boiral)20Yin and Schmeidler, 2009). Tlsgmbolic
adoption of ISO 14001 refers to the use of starglbydfirms as a way to legitimise environmental
practice by looking for the support from the ingiibnal environment but without necessarily
implying real environmental commitment (Aravind a@hristmann, 2011; latridis and Kesidou,
2015). In fact, formerly 1ISO 14001 adopters werenprily motivated by internal efficiency benefits
and functional improvements in their operation psses (Russo, 2009), being more concerned about
an effective adoption to comply with regulatory uggments (Jiang and Bansal, 2003). However,
nowadays firms might decide to adopt ISO 14001 nwfteenced by the achievement of institutional
legitimacy (Aravind and Christmann, 2011; Boiradd0Z; Borial and Henri, 2012; Castka and Prajogo,
2013; King et al., 2005; Yin and Schmeidler, 200en firms prioritise finding external legitimacy

instead of internalising efficient behaviour, véinas may occur in the implementation of certain

1 An environmental management systerteiormal set of articulating goals, making choi;eathering information,
measuring progress, and improving performance wédpect to resource use, throughput, and emissiffistida and

Davison, 2001, p. 64).
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organisational practices (Boiral, 2007; Delmas ®ahtes-Sancho, 2010) in terms of environmental
performance. Thissymbolic adoption of ISO 14001 might become a double-edgedrd with
negative consequences in terms of the standarti&bitity, that is, increasing the amount of ISO
14001 adopters but without necessarily implyind reductions in environmental impacts.

Further, prior research has argued that the adomifolSO 14001 could generate organisational
distinctive capabilities which add value to therfi(Castka and Prajogo, 2013; Curkovic and Sroufe,
2011; Darnall and Edwards, 2006; Delmas, 2001; Melat al., 2003). However, less is analysed
about how thissymbolicadoption of ISO 14001 is associated with busirnesformance. A better
understanding of this relationship is needed simc#he current context of economic crisis, mansager
are questioning the priority of adoption of 1ISO @4QHeras et al., 2016), raising to what extent a
substantive or a symbolic adoption of ISO 1400llccbe positive related to profitability (latridisid
Kesidous, 2016).

The objective of this work is twofold. On the onanld, from a theoretical point of view, this work
attempts to collect the main criticisms that theréiture has pointed out about ISO 14001 adoptions,
especially those related to its effects on enviremtal performance (i.e., reductions in negative
environmental impacts) and profitability (i.e., fd® business performance). On the other hand, thi
work argues that managers do not consider the itopf 1ISO 14001 monolithically (Boiral and
Henri, 2012), but this decision is also influendgdstakeholder demands (Castka and Prajogo, 2013;
Delmas, 2001). Depending on these influences dsasdhe potential benefits that managers hope to
obtain from I1ISO 14001 adoption, they opted for afiéint profiles: from aymbolicapproach to a
factual approach. From an empirical perspective, this veoréllyses whether these different adoption
profiles are related to significant improvementsath the environmental performance and business
performance of the firm. In doing so, this workwsaon survey data collected by the Environmental
Directorate of the Organisation for Economic Coagien and Development (OECD) by analysing a
sample of 1,214 manufacturing facilities located7incountries. The results were controlled for
selection bias related to different ISO 14001 aidopprofiles by simultaneously estimating the

adoption decision using multivariate probit regi@ss
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2. 1SO 14001: ADVANTAGES AND CRITICISMS

The adoption of ISO 14001 can generate a competéadvantage for the firm (e.g., Darnall, 2006;
Delmas, 2001; Russo, 2009) through encouragingdéwelopment of distinctive skills such as
commercial, organisational, and stakeholder-relagilities. Regarding commercial skills, the
significant (and continually increasing) globalfdgfion of ISO 14001 could facilitate international
trade for firms (latridis and Kesidou, 2016) by manising environmental management standards
(Bansal and Hunter, 2003; Christmann and Taylo§12@006; Delmas, 2002). The adoption of ISO
14001 was considered as a way to solve the problefmasymmetric informatidn between
commercial partners (Christmann and Taylor, 2006ntiél et al., 2012) by means of the signalfling
that is conferred by the standard. Such signabilfmvs to reduce value chain costs (Christmann and
Taylor, 2006; Delmas, 2002; Heras and Boiral, 20#y8)ndicating externally that the firm complies
with several requirements that are difficult to elve if commercial partners are not involved in the
firm’s internal processes (Montiel et al., 2012urtRer, the adoption of ISO 14001 could mean
preferential access to foreign markets that thistwell-known international standard (Delmas, 2002
latridis and Kesidou, 2016), allowing reductions iiiormation asymmetries that often prejudice
parties in an exchange (Heras and Boiral, 2013gKinal., 2005). In fact, even though the adoption
costs may become expensive (Darnall, 2006), onghef main reasons firms with advanced
environmental practices or which are obligated dport their toxic emissions are considered an
affordable investment in such certification (Delnssd Montiel, 2009) is the pressure exerted by

markets and customers (Darnall, 2006; Jiang ang&a2003). By adopting ISO 14001, firms are

2 Asymmetric information occurs when the informatmpout a transaction between a supplier and a bisyest provided
equally (King et al., 2005).
® Signalling is understood as those activities #t@mpt to demonstrate that the firm owns spefifitures that are

otherwise hidden to external parties (Montiel et2012).
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able to obtain the benefits of credible signallitggitimising their environmental behaviour (Aradin
and Christmann, 2011; Castka and Prajogo, 2013).

Regarding organisational skills, the adoption @ 184001 could represent an intangible and valuable
resource that provides a basic framework for thesld@ment of an effective EMS (Delmas, 2001).
Internal efficiencies emerge because the adopfit®® 14001 is based on the continual improvement
principle (Bansal and Hunter, 2003). It promotedlitees to undertake internal assessments, source
and energy consumption reductions, the implememtadf life-cycle cost analysis, and other similar
practices of advanced environmental management &hnat directly related to reductions in
environmental impacts (Ferron and Darnall, 201&hiXani et al., 2012; Potoski and Prakash, 2005).
ISO 14001 could also facilitate the developmentarhplementary resources and skills concerning the
achievement of competitive advantage, such as dbet@n of quality management systems or the
investment in innovation technologies (Darnall, 0@arnall and Edwards, 2006). This resource-
based complementarity motivates undertaking sewenalovements in the firm's internal processes,
which add value to the firm (Darnall, 2006).

Concerning stakeholder-related skills, the adoptibfSO 14001 is usually motivated prmativé
pressures in the institutional context, as thispéida is a voluntary environmental practice that
facilitates legitimising firms’ environmental pré#s in facing certain external stakeholders’ desisan
(Heras and Boiral, 2013). In fact, firms that amentinually seeking innovative environmental
solutions to face pressures from external stakensl§Henriques and Sadorsky, 1999) adopt ISO
14001 in order to develop the ability for integngtistakeholders’ demands (e.g., customers, sugplier
communities, environmental groups, regulators) itite firm’s decision-making process (Delmas,
2001). The ability to involve stakeholders’ demamdghe design of an EMS, and its subsequent
certification by 1ISO 14001, offers a valuable sHilat is difficult to imitate by competitors due ttee

complexity and causal ambiguity behind this in@uasiln some instances, it is not even feasible to

4 DiMaggio and Powell (1983) argued that organisatioperating in similar institutional environmerggad to exhibit
isomorphism, that is, a homogenous conduct pasterong them. Specifically, normative isomorphisnmsterimarily from

professionalisation.
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understand, fully or partially, how the firm invels the stakeholders’ demands in its environmental
decision making, specifically in the firm’'s decisito adopt ISO 14001 (Delmas, 2001).

Nevertheless, in spite of these benefits, seveitadisms of ISO14001 have argued that its adopigon
not necessarily accompanied by significant improsets in the facility’'s environmental performance
(Aravind and Christmann, 2011; Yin and Schmeidk09), even though this is the main goal of the
standard (ISO, 2014). One of the reproaches isherone hand, that ISO 14001 adoption could not
usually be associated with the development of atidlities that allow firms to achieve significant
reductions in negative environmental impacts, beeahe standard is processes-focused instead of
performance-focused (Bansal and Hunter, 2003; Del@@01). In fact, it is feasible that ISO 14001
adopters have significant differences in their Ievad environmental performance, even with similar
firms’ characteristics such as operating in the esandlustry or having a similar size (latridis and
Kesidou, 2016; Yin and Schmeidler, 2009). This ftects the level of development of the facility’s
skills related to environmental management. Indeesearchers have found inconclusive and even
negative associations between the adoption of ISIDOL and the facility’s environmental
performance (e.g., Boiral and Henri, 2012; Darratid Sides, 2008; Jiang and Bansal, 2003;
Lannelongue et al., 2015; Yin and Schmeidler, 2088j instance, Yin and Schmeidler (2009) noted
that strong variations in the development and imgletation of ISO 14001 among firms exist, and
this fact considerably affects the achievementrgfrovement in environmental performance, because,
in some cases, firms obtain ISO 14001 by doing tmyminimum necessary, turning to adoption in a
purely bureaucratic act. Consequently, ISO 1400dpt@oih guarantees neither a similar level of
environmental performance nor homogeneous adopfienvironmental practices, despite the alleged
standardisation rule intended (Boiral and Henri, 20

On the other hand, aspiration for legitimacy, asan advantage of ISO 14001, can also become a
double-edged sword with negative consequences.atbetion of the standard with the exclusive
purpose of legitimising business practices sometigenerates a superficial symbolic adoption
(Aravind and Christmann, 2011; Boiral, 2007; lasidnd Kesidou, 2016; Jiang and Bansal, 2003;

King et al., 2005). Thisymbolicadoption implies the use of this standard as a tealegitimise
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environmental practice within the firm by lookingrfsupport from the institutional environment but
without necessarily implying greater improvememsaind and Christmann, 2011). For instance,
Boiral (2007) found aitual integration of ISO 14001 within firms in which @ level of employees’
involvement was beside a high intensity of insitioél pressures. Thsymbolicadoption might harm
the foundations of ISO 14001, such as continualravgment of environmental performance,
pollution prevention, and compliance with enviromta regulations (ISO, 2015). Thus, the
confidence in reducing problems of asymmetric imfation increases the adoption of ISO 14001
(King et al., 2005), but, on the other side, it Idoalso encourage itsymbolic adoption, which
negatively affects its legitimacy as a signal. Fatance, if agents select an ISO 14001 adopter to
make a transaction, they can make the mistake mdidering that this firm has positive results in
terms of environmental performance as well as & irgarest in the adoption of environmental
management practices, when in fact its environnéxetaaviour could be guestionable. Consequently,
ISO 14001 adoption could be intimately related e tdecoupling between the achievement of
institutional legitimacy and the achievement oflremprovements in environmental performance
(Aravind and Christmann, 2011; Boiral, 2007; Castkd Prajogo, 2013). This calls into question the
efficacy of ISO 14001 as a reliable sign of firnesivironmental behaviour (Montiel et.,aR012;

Rondinelli and Vastag, 2000).

3. HYPOTHESES DEVELOPMENT

When managers decide to adopt ISO 14001, they a&eathieir main motivations for doing so (latridis
and Kesidou, 2016; Gonzélez Benito and Gonzéalezt®eR005), the isomorphic pressures of the
context in which they develop their business attiyBoiral and Henri, 2012; Yin and Schmeidler,
2009), as well as all potential aforementioned btnthat they are able to obtain (Castka and B@jo
2013; Heras et al., 2016). Depending on their tislito face these circumstances and to obtaire thes
perceived benefits, they opt for adopting ISO 14B@Hrawing on a morgymbolicapproach (latridis

and Kesidou, 2016) or, on the contrary, with a msrestantial approach (Boiral, 2007; Lannelongue

8
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et al. 2015; Yin and Schmeidler, 2009). Conseqyetttis study considers that multiple ISO 14001
profiles exist and that these variations are linkeith different results in environmental and busme
performance. In doing so, this work proposes diffiéiadoption profiles of ISO 14001 concerning how
firms decide to carry out this adoption processs Btudy consider whether firms are (or are no 1S
14001 adopters and also whether firms monitor &wida narrow range of negative environmental
impacts. Environmental monitoring serves as an ngisgebasis for firms exceeding regulatory
requirements, because in order to proactively matlagir negative environmental impacts, firms can
continually evaluate and improve their environmemarformance (Phillips and Caldwell, 2005;
Rondinelli and Vastag, 2000). However, differengrdes of environmental monitoring exist: from a
firm that adopts comprehensive environmental moinitp (i.e., to manage a wide set of negative
environmental impacts) to one that addresses féaeno) impacts (Darnall and Kim, 2012). When
combining ISO 14001 adoption (i.e., to adopt or notadopt) and high/low monitoring of
environmental impacts, four adoption profiles emertpepassiveapproach, theaymbolicapproach,
the invisible approach, and thiactual approach (see Figure 1). Thassiveprofile® of ISO 14001 is
adopted by non-certified firms that monitor a namo array of environmental impacts (or none). The
symbolicprofile of ISO 14001 is adopted by certified firtisat also adopt a less comprehensive
monitoring of environmental impacts. Firms with gommental monitoring that is comprehensive in
their goal of reducing a broad array of environrakithpacts but that are not certified through 1SO
14001 are characterised by thevisible approach. Finally, théactual approach is followed by

certified firms that adopt monitoring of environnt@nmpacts comprehensively.

This work considers that these profiles are closslgociated with the two main criticisms that were
argued above for two main reasons. On the one h#ra, notion of comprehensiveness of

environmental monitoring is based on the idea finais manage what they monitor (Rondinelli and

® This profile is the reference category for comparipurposes throughout the research.
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Vastag, 2000). This fact is associated with theiigent that stated that the better the firm manéges
environmental performance, the greater extent tchwtine firm could develop its ability to reducs it
negative environmental impacts (ISO, 2015). On tiiger hand, ISO 14001 adoption conveys
information to a wide range of stakeholders abdiitnas latent environmental approach. This notion
is linked with the arguments that stated that 19001l adoption could be a feasible way of signalling
the firm’s environmental behaviour (Aravind and Bhtmann, 2011; King et al., 2005; Yin and

Schmeidler, 2009).

3.1. IS0 14001 and environmental performance

The prior literature has showed controversial tesabncerning the adoption of ISO 14001 and
reductions in firms’ environmental impacts (Boieadld Henri, 2012; Lannelongue et al., 2015). Most
of researches have demonstrated a positive retiiorbetween the adoption of ISO 14001 and
improvements in environmental performance (Pot@skd Prakash, 2005; Rondinelli and Vastag,
2000; Russo, 2009). However, the voluntary naturghe 1ISO 14001 standard as well as the
commitment of resources contained therein creaedntiagery of environmentally responsible firms,
but in the background they are not (Darnall, 20B®&ndinelli and Vastag, 2000). In terms of
reductions in environmental impacts, some firmsaketo adopt ISO 14001 without complying with
regulatory requirements daily (e.g., Aravind andi§€mann, 2011; Boiral, 2007; Yin and Schmeidler,
2009). Thissymbolicbehaviour seeks the signalling of ISO 14001 (Jiand Bansal, 2003), even
though a narrower array of environmental impactdbesng managed. Consequently, significant
improvements in the firm’'s environmental performarere not made. Thiavisible profile is the
opposite behaviour of th@ymbolicprofile, as it focuses on reducing negative emrmental impacts
comprehensively, but the visibility conferred bydS4001 is not the main concern. This profile is
usually undertaken when a strong scrutiny existsebyironmental regulatory inspections on the
firm’s environmental activities. In instances suah these, firmsre mainly focused on complying
with legal environmental requirements, maintainigy even significantly improving their

environmental performance, but, on the other hahdy could miss the reputational benefits

10
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associated with the adoption of ISO 14001 (Dar28l06; Darnall and Edwards, 2006; Delmas, 2001,
2002). Finally, théactual profile conforms to the strategic approach thaiile to develop to a greater
extent the most effective response pattern conogmeductions in negative environmental impacts.
This profile benefits both the commercial and repohal advantages of ISO 14001 adoption as well
as the organisational ones. These firms are intateaot only in apparently environmentally
responsible but also ke factg because firms that comprise flagtual profile are subject to greater
influences of heterogeneous groups of stakeholdeysa consequence, firms that pursutaetual

profile have the best conditions for achieving tgeamprovements in environmental performance.

Hypothesis 1: Compared to the passive profile, firms with a dattprofile of ISO 14001
adoption are more likely to be associated with ¢geareductions in environmental

impacts than those with a symbolic profile or avisible profile.

3.2. IS0 14001 and business performance

The adoption of ISO 14001 could generate sevestindiive capabilities that add value to the firm'’s
resources (Darnall and Edwards, 2006; Delmas, 280d)facilitate a positive relationship between
this adoption and increases in the firm's businesdormance (e.g., Curkovic and Sroufe, 2011;
Delmas, 2001; Ferrén and Darnall, 2016; Melnyk let2003). These economic benefits have been
attributed to opportunities to improve internali@éncies and enhancements in routine processes
(e.g., Ferron and Darnall, 2016; Melnyk et al., 20Nishitani et al., 2012; Simpson and Samson,
2010), because the 1ISO14001 standard is basedawothinuous improvement model (i.e., the “plan,
do, check, act” approach) towards developing 4{gjghlity processes (Bansal and Hunter, 2003).
Further, the prior literature has also analysedeffiects of the reputational benefits of ISO 14001
the firm’s profitability (Curkovic and Sroufe, 201Delmas, 2001; Ferrén and Darnall, 2016).
Regarding supply chain stakeholders (e.g., commetmiyers, customers, and suppliers), several
commercial partners are interested in establisireferential purchasing relationships with 1SO

14001 adopters (Arimura et al., 2011; Christmane &aylor, 2006; Gonzalez Benito and Gonzalez

11
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Benito, 2005) that might encourage the greater exelment of the firm's positive business
performance (Curkovic and Sroufe, 2011). Similasgyeral firms are motivated to adopt ISO 14001
with the purpose of obtaining more flexible reaatidby external stakeholders such as regulators,
communities, or environmental groups (Castka arajoBo, 2013; Jiang and Bansal, 2003; Potoski
and Prakash, 2005). For instance, regulatory gdbtenefits facilitate the expedition of operating
permits or, less frequently, public scrutiny folOl94001 adopters (Darnall et al., 2010; Ferrén and
Darnall, 2016). This more benevolent position foe 1ISO 14001 adopters places the firm in better
conditions to achieve greater business performéfeadn and Darnall, 2016). According to the ISO
14001 adoption profiles, treymbolicprofile seeks the signalling of ISO 14001 and,seguently, its
economic-related benefits. However, the insufficiégmernal efforts in reducing environmental
impacts of this profile preclude the whole obtainof organisational benefits of ISO 14001 (Nishitan
et al., 2012). As a consequence, due to their dessprehensive environmental monitoring, firms
characterised by theymbolicprofile could not benefit from the internal impesuents associated with
ISO 14001, which could lead to an improved businpesgormance in comparison with other
ISO14001 adoption profiles. On the contrary, sithesinvisible profile comprises non-certified firms,
such firms could not benefit from the reputatioadVantages of ISO 14001 adoption. Similarly to the
symbolicprofile, theinvisible behaviour could not gain the whole set of econdmeigefits associated
with ISO 14001, because, in this case, the firmssrthie reputational benefits that the standarddcoul
offer. This work considers firms that pursuéaatual profile are the most likely to achieve positive
business performance. Because these firms areyhigiplosed to stakeholders’ demands, they have
developed both the efficiency-related abilitiesnedl as the reputational skills to a greater extant

thus they are better able to achieve greater phifity than the rest of the profiles.

Hypothesis 2: Compared to the passive profile, firms with a diattprofile of 1SO

14001 adoption are more likely to be associatedhwgteater positive business

performance than those with a symbolic profile oiiravisible profile.

12
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4. METHODS

4.1. Data

This work relied on a subset of survey data obthiftem the OECD Environment Directorate to
empirically test the research hypotheses. Thisbda is particularly appropriate for testing the
hypotheses of this work as it is the most comprehleninternational collection of information about
publicly traded and privately held business’ enmmental management issues. The OECD survey
was sent in 2003 to publicly and privately ownedilfites of manufacturing industries in Canada,
France, Germany, Hungary, Japan, Norway, and the WBis survey was focused on manufacturing
industries because these sectors produce highelsle¥ pollution in the air, water and land than
service sectors (Stead and Stead, 1992). Prioat® abllection, the OECD pre-tested its survey in
France, Canada, and Japan before it was translaieeach country’s official language and then
back-translated to validate the accuracy of thgimal translation (Johnstone et al., 2007). Surveys
were answered by people responsible for the f@slitenvironmental activities, because these
individuals typically are experts on the daily ag@ns of their facilities (Simpson and Samson,
2010). The OECD sent two follow-up mailings to pminadditional responses (Johnstone et al.,
2007). The survey’s overall response rate was 244%86 responses), which is consistent with the
response rate in previous studies of facilitiesviemmental practices (e.g., Christmann, 2000;
Melnyk et al. 2003) This work considers stakeholder influences agrinsental variables for
predicting the 1SO 14001 adoption profiles. As asgmuence, it was pertinent to consider only
responses that related to firm-level decisions, (net facility-level decision). This distinctionas
made by drawing on an OECD question that askedw'iH@any different production facilities does
your firm have?” This work included only those ca$e which managers answered “one facility”,
and, as a result, my final sample was 1,214 firms.

Four main biases can arise when using survey tgubsai First, common method variance was

6 Response rates were 20.1% and 10.4%, respectively.

13
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assessed by relying on Harman'’s single factor #ss. test was performed on the OECD data, and the
results revealed that no single factor accountedh® majority of variance in the variables. Second
regarding social desirability, OECD researchersresikd this issue by ensuring respondents’
anonymity. Additionally, the 6-section, 12-pagev&ay and 42 items questioned a wide range of topics
related to facilities’ environmental managementgprelationships with stakeholders, and perception
about environmental policies and measures. Furtugvey questions related to ISO 14001 adoption
(on page 3) were separated from questions relatedvironmental performance (on page 5) and those
related to business performance (on page 10). ,Thiod-response bias was addressed by OECD
researchers assessing the industry representationfazility size of the sample relative to the
distribution of facilities in the broader populatiqJohnstone et al., 2007), and they found no
statistically significant differences with respeatfacility size. However, the USA was an exception
concerning statistical difference among industigresentation, because certain USA industries were
either over- or under-represented (Darnall et24110). Similarly, Darnall et al. (2010) weighteca: th
USA portion of the sample using USA census datatlier same year in which the survey was
administered. Finally, generalisability was lessa@oncern, because the OECD data were collected in

multiple countries.

4.2. Dependent variables

The dependent variables consisted of environmgmedlormance (for testing Hypothesis 1) and
business performance (for testing Hypothesis 2gaR#ng environmental performance, this study
opted for evaluating decreases in several enviroteth@npacts using data from several OECD survey
guestions, similarly to prior studies (e.g., Arirawet al. 2008; Darnall and Kim, 2012). Specifically
the OEDC survey question asked facility managdras”your facility experienced a change in the
environmental impacts per unit of output of prodatiprocesses in the last three years with redpect
the following areas of impact?” Five different emvimental impacts were assessed: use of natural
resources (energy, water, etc.), wastewater efflusolid waste generation, local or regional air

pollutants, and global pollutants (e.g., greenhaeses). Respondents could report using a fivetpoin

14
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Likert scale: (1) significant decrease, (2) deceed8) no change, (4) increase, or (5) significant
increase. Then the data were collapsed into ayowarable to account for whether the different ISO
14001 adoption profiles were related to environ@kithpact reductionper unit of output, that is,
significant decrease (1) or decrease (2) were chded all else O.

Regarding business performance, the prior liteeahas assessed this variable by using both self-
reported subjectiveand objectivé measures (Franco Santos et al., 2007). This wetkdofor
assessing business performance using data frorE@DGurvey question, similarly to prior studies
(Darnall, 2009; Ferron and Darnall, 2016). This siiom asked facility managers how they would
assess their facility’s overall business perforneamer the past three years. Using a five-poineitik
scale, respondents indicated whether revenueshdtbden so low as to produce large losses,” (2)
“been insufficient to cover costs,” (3) “allowed tasbreak even,” (4) “been sufficient to make a kma
profit,” or (5) “been well in excess of costs”. knling the rationale of Ferron and Darnall (2016),
because the focus of analysis was the relationshtgveen the ISO 14001 adoption profile and
positive business performance, positive businegfenpeance was transformed as a dichotomous scale
(i.e., having a positive business performance ¢y. Atis variable was created by combining faeiti
that reported having positive business performdoategories 4 and 5; coded 1) and comparing them
to those facilities that broke even or incurredihess losses (categories 1, 2, and 3; coded O)e Tab

shows descriptive statistics of the dependent bhasa

INSERT TABLE 1 ABOUT HERE

" Several studies have included managerial perceptiglated to the relative position of the orgamsatompared to its
competitors (e.g., Gonzalez Benito and Gonzalez Be2@05; Martinez-Costa and Martinez-Lorente, 2@0&ven
managers’ perceptions about their facilities’ olldyasiness performance (Darnall, 2009).

8 Return on assets, sales or income, and earningeelinferest have been used in the prior literaimmeasure business

performance (e.g., Gonzalez-Benito and Gonzalez-B8e205; Martinez-Costa and Martinez-Lorente, 2008).
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4.3. Explanatory variables

The explanatory variables consisted of differen® I$4001 adoption profilespassiveapproach,
symbolicapproachjnvisible approach, andactual approach. To examine the relationships between
these profiles and the dependent variables (ireduttions in environmental impacts” and “positive
business performance”), this work considered twiabées: 1ISO14001 adopters and non-adopters and
monitoring of a wide/narrow set of environmentapauots. Regarding 1ISO 14001 adoption, this study
drew on a question in the OECD survey that askedthdn the facility had acquired 1ISO 14001.
Respondents who reported “yes” were coded 1 andlsdl 0. Regarding environmental monitoring,
this study drew on data from an OECD question telted managers: “Which of the following
environmental performance measures does your fegularly monitor?” Facility managers were
asked about the routine monitoring of (1) the usaatural resources (energy, water, etc.), (2)dsoli
waste generation, (3) wastewater effluent, (4)llocaegional air pollution, and (5) global pollata.
Respondents reported “yes” or “no” to each item.sBynming these responses, the maximum number
of environmental aspects that facilities within temple could monitor was 5. The mean reported
monitoring was 2.78. Thus, facilities that reportadnitoring between 3 to 5 environmental aspects
were coded as 1, and all other facilities were dddle

In order to empirically assess the hypotheses, dtudy categorised facilities based on 1ISO 14001
adoption (yes/no) and (high/low) monitoring of nega environmental impacts. By considering these
variables together, this work codegbassiveprofile’ as non-adopters with low monitoring ofeth
environmental impacts (0,0)symbolic profile’ as 1ISO 14001 adopters that lowly monitbriheir
environmental impacts (0,1)jnVisible profile’ as non-adopters with high monitoring (1,@&nd
‘factual profile’ as ISO 14001 adopters that highly moretbtheir environmental impacts (1,1). After
this categorisation, four dummies, that were tha@lamatory variables, were createpassiveprofile’,

in which non-adopters with low monitoring were cddeand all else O (this dummy was my reference
explanatory variable for comparison purposesynibolicprofile’, in which ISO 14001 adopters with
low monitoring were coded 1 and all else Dvisible profile’, in which non-adopters with high

monitoring were coded 1 and all else O; afadtual profile’, in which ISO 14001 adopters with high
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monitoring were coded 1 and all else 0. Table Ianshihe sample size for each explanatory variable.

4.4. Control variables

To control for facility heterogeneity, this studycluded several control variables. Larger facsitie
often have better access to resources and cab{Bianchi and Noci, 1998) that may be exploited
towards achieving both improvements in environmep&formance as well as a greater business
performance. This study thus accounted for faciitge by taking the number of employees per
facility, similarly to Arimura et al. (2008). Thigvork also included industry sector dummies by
differentiating among three categories: high-peltlisectors (i.e., dirty sectors), low-polluted sext
(i.e., clean sectors), and neutral sectors. Acogrdd Mani and Wheeler (1997) and Gallagher and
Ackerman (2000), who determined a dirty or cleamufiacturing sector depending on the obtained
environmental performance, clean manufacturingosedhcluded textiles, leather and footwear (SIC
17-19), machinery and equipment (SIC 29-33), aadsyport-related equipment (SIC 34-35). Dirty
manufacturing sectors included pulp, paper, puisiggsland printing (SIC 20-22), chemicals, rubber,
plastics and fuel (SIC 23-25), other non-metallimenal products (SIC 26), and basic metal and
fabricated products (SIC 27-28). Neutral manufastursectors consisted of food, beverage and
tobacco (SIC 15-16), furniture (SIC 36), and reimygSIC 37). In addition, this work also accounted
for country of operation dummies. The referencaamedummy was the group of neutral industries,
and the excluded country dummy was the USA. Tabdb®vs correlations and descriptive statistics

for all variables used in this study.

INSERT TABLE 2 ABOUT HERE

4.5. Predicting different profiles in the adoption of ISO 14001
Prior to estimating the above-mentioned relatigmshiwas first essential to consider whether 1SO

14001 adopters did so because of observed or unveloseharacteristics that may be correlated with
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their reductions in environmental impacts or thmsitive business performance. The foundation of
the concern relates to the fact that the ISO 14&@dption profiles are subject to selection bias.
Selection bias refers to the possibility that stetal distortion exists resulting from some mershafr
the population being less likely to be includednttmhers (Heckman, 1979). If this statistical bias
exists, it must be considered empirically (HecknE®i/9). To deal with this potential problem, this
work simultaneously accounted for the factors tméght affect facilities’ adoption decisions. The
prior literature suggests that those facilitiest tbansider to the greatest extent the stakeholders’
demands in their adoption decisioraking process are related to a substantive impitatien (e.g.,
Christmann and Taylor, 2006; Delmas and Montes4$&m010). Thus, stakeholders’ influence could
encourage the ISO 14001 adoption of a specifidifigsi profile (Castka and Prajogo, 2013). To
capture this influence, this work considered margigeerception about the influence of three types o
stakeholders (i.e., non-management employees, cariahéuyers, and environmental groups) by
asking managers “How important do you consider ithftuence of these stakeholders on the
environmental practices of your facility?” Responideanswered whether these stakeholders were
“not important” (1), “moderately important” (2), 6very important” (3). Further, it was essential to
examine to what extent facilities included in tlzenple were scrutinised by regulatory stakeholders.
Facilities that fail to comply with regulatory récgments can incur penalties and fines (Henriques a
Sadorsky, 1999) that may negatively affect bothirtherofitability and public reputation.
Consequently, a link between the 1ISO 14001 adoppimofile and the regulatory stakeholders’
influence exists. This study accounted for thiduiefice by relying on data derived from an OECD
guestion that asked managers “How many times has Yyacility been inspected by public
environmental authorities (central, state/provineed municipal governments) in the last three
years?”

Further, previous studies have suggested thatilitfes know of government programmes that are
designed to encourage EMS adoption, they are rialy ko adopt them (Arimura et al., 2008, 2011).
This relationship is independent of whether faedit actually participate in these assistance

programmes. To measure this circumstance, this waligdd on data derived from an OECD survey
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question that asked facility managers “Do the raguy authorities have programmes and policies in
place to encourage your facility to use an EMS?5@®@&dents answered either “yes” (1) or “no” (0).
This work also included several control variablest tmay be related to facilities’ management system
adoption. First, due to both operational and reprial synergies resulting from the combined
adoption of quality management systems and EM$seirfacility’s profitability (Ferron and Darnall,
2016), this study relied on an OECD survey questignch asked managers “Has your facility
implemented a QMS?” Respondents who answered ‘wesé coded 1, and all other facilities were
coded 0. Second, the adoption of ISO 14001 cougld la¢ motivated by the scope in which the facility
develops its commercial activity (Arimura et al008), especially when it exports and has to reptese
a homogeneous environmental behaviour at the imtiermal level. Consequently, market scope was
measured by incorporating OECD survey data thaediskspondents whether the facility’s market
was primarily at a local, national, regional, oolgl level. Responses were coded 1, 2, 3, and 4,
respectively. Third, facility managers were regaddb indicate the importance of firm image to tthei
competitive strategy, because it is likely an esakfactor that would motivate ISO 14001 adoption
(Arimura et al., 2008). More specifically, this gyurelied on data derived from an OECD survey
question that asked facility managers, to “pleasess firm image in your facility’s ability to coetp

on the market for its most important product witthie past three years”. Respondents answered either
“not important” (1), “moderately important” (2), dwery important” (3). A dummy variable was
created in which respondents who answered “veryoitapt” were coded 1 and all else coded O.
Finally, this work included a set of dummies to@out for market concentration by relying on data
from an OECD question that asked managers to repertnumber of competitors the facility
competed with for its most commercially importambgiuct within the past three years. Managers
responded by indicating either “less than 5", “551dr “greater than 10”. The first category (“less
than 5”) was the omitted reference category. Thudysalso controlled for facility’s size (i.e., nber

of employees), type of sector, and country of af@maThe excluded industry dummy was the group

that contained the neutral industries, and theuebed country dummy was the USA.
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4.6. Empirics
This work assessed the relationship between diffd0 14001 adoption profiles and reductions in
environmental impacts (in Hypothesis 1) as welthespositive business performance (in Hypothesis
2) using multivariate probit estimation to accotmt selection bias. Multivariate probit estimation
belongs to the classification of simultaneous eqnamodels known as selection models, which
attempt to control for correlations between thewrterms (Greene, 2011) in the diverse equatiorss of
multivariate model. If there are correlations, anstard probit model will offer inconsistent results
(Maddala, 1983). Multivariate probit regression sists of a two-stage least square estimation in
which the first stage estimates the probabilitybefonging to the sample, and the second stage
simultaneously evaluates the factors that explawvirenmental performance measures as well as
positive business performance. Both estimationgnasghat the facility’'s environmental and business
performances and the variables that explain tHerdifit profiles for adopting ISO 14001 are separate
but interrelated, which leads to a correlated estorcture (Greene, 2011). This estimation proaedur
is suitable because it treats the dependent vari@ld., reductions in environmental impacts and
positive business performance) as a dichotomousunealn estimating the interrelationship of the
errors, the indicator “rho” is produced by the rwatiate probit model. If “rho” is statistically
different from zero ¢=.05), this would indicate that the errors are e€ated. In such instances, there
would be at least a 95% probability that an endogenrelationship exists between the factors
associated with 1ISO 14001 adoption and those amsdciwith environmental and business
performance such that simultaneous estimation proes are needed. Model significance is
determined using a Wald Chi-square test.
In executing the multivariate probit models, foguations were estimated simultaneouBlguation 1
examines the association between the differentilpsofor adopting 1ISO 14001 and the binary
dependent variables (i.e., “reductions in environtake impacts” in Hypothesis 1 and “positive
business performance” in Hypothesis 2). The egontis represented lay.

Equation la (prob reductions in environmental impacts 3 £ f (‘symbolic profile’,

‘invisible profile’, ‘factual profile’, control variablesg;;)
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Equation 1b (prob positive business performance ¥ 4 f (‘symbolic profile’, ‘invisible
profile’, ‘factual profile’, control variablesg;;)
The remaining three equations assess the facteosiated with the different profiles for adoptir@Q
14001: Equation 2considers the factors related to tlsgyrmbolicprofile’, Equation 3assesses the
factors related to therivisible profile’, and Equation 4considers the factors related to tfactual

profile’. The error terms are represented:pyis, andeiy, respectively.

Equation 2 (prob comprising in ‘symboligrofile’ = 1) f (stakeholder influences,

government encourages QMS adoption, control va)s,

Equation 3 (prob comprising in ‘invisibleprofile’ = 1) f (stakeholder influences,
government encourages QMS adoption, control va)s,
Equation 4 (prob comprising in ‘factuaprofile’ = 1) = f (stakeholder influences, government
encourages QMS adoption, control varg)
By estimating the four equations jointly, the modehtrols for correlations among them. A likelihood
ratio test evaluating the null hypothesis—thatdbegelations among the four errors terms£ ¢i4) are
jointly equal to zero—was used to offer support ¥dnether a multivariate probit was a suitable
specification for the data. When the null hypothésirejected, this provides evidence of seledtias

among explanatory variables and confirms the needst selection models as multivariate probit

estimation.

5. RESULTS

After executing the multivariate probit estimatiaix models were obtained: five models are related
to environmental performance measures (i.e., usatofral resources, wastewater effluent, solid evast
generation, local or regional air pollutants, amobgl pollutants) and the sixth model is related to
positive business performance. Findings are shomfables 3a and 3b. Table 3a contains the results
from estimatingEquation 1in the six presented models and considers thaigethip between
environmental and business performance measurethardifferent profiles for adopting ISO 14001.

Table 3b shows the results related to estimdiggations 23, and4. Overall model statistics in both
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of these tables are equivalent, because all founteans were estimated simultaneously for each
model. The Wald Chi-square statistics in the sixdei® (481.54, 441.14, 436.23, 428.71, 434.54, and

448.01) are statistically significami<(.01), indicating sufficient model fit.

INSERT TABLE 3a ABOUT HERE

INSERT TABLE 3b ABOUT HERE

The correlations between the estimated errors ¢h e the four equations are estimated by rtie
statistics. In each model, sikos are derived from the four equations, represerttiegcorrelation
between the individual estimation errors. The Iik@bd ratio test assessing whether each oftibe

are jointly equal to zero is rejectepk(01) in the six models. This fact indicates sigaifit overall
correlation between the error terms of the fouratigns and the need to use the two-stage estimation
approach.

In assessing the relationship between the diffepenfiles for adopting ISO 14001 and reductions in
environmental impacts, the results indicate thatestimated coefficients for thiactual profile’ were
positive and statistically significant (1.29f<.01, 1.092;p<.01, 1.067;p<.01, .520;p<.05, 1.108;
p<.01) in the five models presented. These findingggest that ISO 14001 adopters with high
environmental monitoring are more likely to redubeir negative environmental impacts than non-
adopters that do low environmental monitoring (i‘passiveprofile’). In considering the estimated
coefficients of theihvisible profile’, they were also positive and statistigadignificant in the five
models (.781p<.01, .464p<.05, .863;p<.01, .692;p<.01, .413;p<.05), indicating that non-adopters
with high environmental monitoring are more likébyhave reductions in environmental impacts. By
contrast, the estimated coefficients for tegmbolicprofile’ (-.213, .409, -.004, .535, .640) were not
statistically significant in any of the five modgklsuggesting that ISO 14001 adopters that do low

environmental monitoring have reductions that ap¢ significantly different from those of non-
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adopters with low environmental monitoring (i.@assiveprofile’).

To assess the relative difference between the sizit® coefficients of interests, this work perfad
several post-hog? tests. The results indicate that the differenceshim size of the estimated
coefficients for the factual profile’ (1.291, 1.067, .520, and 1.108 in theecad use of natural
resources, wastewater effluent, local or regioirgb@lution, and global pollutants, respectivelygre
statistically significant and largeg’(=3.98;p<.05,y* =3.13;p<.01,y* =16.10;p<.01, andy® =20.78;
p<.01) than the estimated coefficients for tegmbolicprofile’ (which were not significant in any
model). Similarly, the differences in the size bé testimated coefficients for th&actual profile’
(1.291, 1.092, 1.067, .520, and 1.108 for use tfrahresources, solid waste generation, wastewater
effluent, local or regional air pollution, and gidbpollutants, respectively) were statistically
significant and largery{ = 7.59;p<.01,y* = 4.68;p<.05,%” = 3.44;p<.10,y’ = 4.95;p<.05, andy’ =
11.51;p<.01) than the estimated coefficients for tivevisible profile’ (.781, .464, .863., .692, and
.413). Combined, these findings offer support fompéthesis 1, which states that, compared to a
passiveprofile, firms with afactual profile of ISO 14001 adoption are more likely te associated
with greater reductions in environmental impact@nthhose with aymbolicprofile or aninvisible
profile.

In evaluating the relationship between the differgrofiles for adopting ISO 14001 and positive
business performance, the results indicate thategienated coefficient for thdactual profile’ is
positive and statistically significant (.54g.01). This finding suggests that ISO 14001 adspiath
high environmental monitoring are more likely tovlapositive business performance than non-
adopters that do low environmental monitoring. Bytrast, the estimated coefficients for both the
‘symbolic profile’ (-.058) and the invisible profile’ (-.124) were not statistically significan
suggesting that ISO 14001 adopters that do lowrenmiental monitoring (i.e.symbolicprofile’) as
well as non-adopters with high environmental mamitp (i.e., invisible profile’) have business
performances that are not significantly differemnfi those of non-adopters with low environmental
monitoring (i.e., passiveprofile’). Similarly to the case of reductions e@mvironmental impacts, the

results of the post-hg¢test indicated that the difference in the sizehefestimated coefficient for the
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‘factual profile’ (.544) was statistically significant anarger §* = 7.34;p<.01) than the estimated
coefficient for the invisible profile’. Combined, these results support Hypoith@s which states that,
compared to passiveprofile, firms with afactual profile of ISO 14001 adoption are more likely ® b
associated with greater positive business perfoceéman those with symbolicprofile or aninvisible
profile.

The factors associated with the different ISO 1480aption profiles (Table 3b) offer similar findsg

in the case of both environmental performance mreasand positive business performance. In all of
the models, the estimated coefficients for therumsental variables for thesymbolic profile’
(Equation 2 were not statistically significant. However, testimated coefficients of “environmental
groups” were positive and statistically significgrit88; p<.05, .192;p<.05, .190;p<.05, .192;p<.05,
.191;p<.05, and .199p<.01 for use of natural resources, solid waste igeioa, wastewater effluent,
local or regional air pollution, global pollutantsd positive business performance, respectively) f
the ‘invisible profile’ (Equation 3, as were the estimated coefficients for “regubatstakeholders”
(.023; p<.05, .024;p<.05, .023;p<.05, .024;p<.05, .024;p<.05, and .025p<.01). Finally, regarding
Equation 4 facilities’ knowledge that government programneasst to encourage EMS adoption is
associated with thefdctual profile’ (.482;p<.01, .485;p<.01, .487;p<.01, .462;p<.01, .483;p<.01,
and .454;p<.01 for use of natural resources, solid waste gdioa, wastewater effluent, local or
regional air pollution, global pollutants, and fiva business performance, respectively). Furtthés,
profile also showed statistically significant caoeifints of stakeholders’ influences (see Table 3b).
These findings support prior research that stdtedyteater the stakeholders’ influence on theifagcil

the more comprehensive its environmental respddsbkn@s, 2001; Henriques and Sadorsky, 1999).

6. DISCUSSION AND IMPLICATIONS

6.1. Theoretical implications and future research
By summarising the criticisms showed in the priterature, the main weakness of 1ISO 14001 could

be concerning its questionable potential for theettgpment of capabilities for reducing the firm’s
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negative environmental impacts, what jeopardisesréfiability of the standard due to tlagmbolic
signalling. This study addresses this topic by ysia§ whether the firm’symbolicbehaviour leads to
real improvements in both environmental performaaee business performance in comparison with
other firms’ environmental behaviours. Specificaliggarding 1SO 14001 adoption, four different
approaches have been considered:pdsiveprofile (i.e., non-certified firms that monitorrearrow
set, or no set, of negative environmental impadts}, symbolic profile (i.e., certified firms that
monitor a narrow set, or no set, of negative emvitental impacts), thavisible profile (i.e., non-
certified firms that monitor a wide set of negatervironmental impacts), and tfactual profile (i.e.,
certified firms that monitor a wide set of negaterevironmental impacts).

Using an extensive cross-country sample, the mestfier two main contributions to prior researcim. O
the one hand, concerning environmental performdiroes characterised by tHactual profile are the
most likely to be positively associated with greaesluctions in environmental impacts in comparison
with other profiles. In fact, the findings shownfis that pursue theymbolicprofile do not have
significant differences in reductions in negativwieonmental impacts in comparison with {hessive
profile. This result is consistent with the pridtefature that criticised a figurative adoption 800
14001, because it might be failing in the missidneasuring the firm's real concern for the
environment (Aravind and Christmann, 2011; Kingakt 2005; Yin and Schmeidler, 2009). Firms
with the symbolicprofile attempt to gain legitimacy through ISO 040 but they do not carry out a
substantive adoption like the firms that comprie factual profile. Consequently, thisymbolic
adoption of ISO 14001 will not obtain real redunsoin negative environmental impacts as are
planned by the standard, and this inappropriateasdetir contributes to the degradation of its
reliability. On the other hand, previous researchtloe ISO 14001 standard has pointed out the
benefits it offers to firms in terms of both enwvirnental performance (Potoski and Prakash, 2005;
Rondinelli and Vastag, 2000; Russo, 2009) and fatafity (Curkovic and Sroufe, 2011; Delmas,
2001; Nishitani et al., 2012) but without differieving adoption profiles (Boiral and Henri, 2012).
This work considers that multiple profiles exishdathe empirical results have confirmed that these

variations matter (Boiral, 2007; Heras et al., 20¥&h and Schmeidler, 2009). Specifically, the
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findings of this work show that firms withfactual profile of ISO 14001 adoption are the most likely
to be associated with greater positive businesommeance in comparison with other profiles. This
result contributes significantly to the prior ligdnire concerning the positive link between I1ISO 1400
adoption and profitability (Curkovic and Sroufe,12Q Delmas, 2001; Ferrén and Darnall, 2016) by
offering novel empirical evidence that only firnigt adopt ISO 14001 in a substantive manner (i.e.,
thefactual profile) are associated with positive busines$goerance. Neither theymbolicprofile nor
theinvisible profile affords the achievement of all benefitated to ISO 14001. The outcomes of this
work conclude that the ISO 14001 standard could eaprofitable results for the firm when its
adoption is accompanied by significant reductiongegative environmental impacts.

This work highlights other important implicationsr ffuture studies concerning the adoption of 1ISO
14001. First, the prior literature has claimed #hbolicadoption is facilitated by the weaknesses of
external audits due to their lack of rigor (e.gurkbvic and Sroufe, 2011; Heras et al., 2013), bsea
these audits do not really evaluate the integratfoenvironmental practices that are recommended by
the standard. Future studies could analyse hovietre# of compliance and the accuracy of external
audits affect the firm’s profitability. Second, shivork proposes different adoption profiles of ISO
14001 (i.e., passive, invisible, factual and syrnd)alonsidering whether this adoption is accompénie
by a high or low monitoring of environmental impacHowever, it is important to note that, in
practice, there is not a clear cut division amdmg proposed different adoption profiles. In fabg t
ISO 14001 adoption profiles could be representec aontinuum in which a wide spectrum of
adopters exists, ranging from hardly concerned dpy vhighly concerned about leading to better
environmental performanteConsequently, it is likely that two facilitiesahpursue a factual profile
could have different level of engagement for imgmgvthe environmental performance. Further, this
work is focused on analyzing the ISO 14001 adoptioter the lens of environmental monitoring, but
it could be enriching to analyze the ISO 14001 &dopdrawing on other variables, such as
investment in terms of time, efforts, or even parsd dedication during the adoption process. For

instance, it may be expected that newcomers (inSke 14001 adoption process) will need a more

® The author thanks an anonymous reviewer for stiggethe inclusion of this limitation.
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substantial involvement for obtaining the first epal than older certified facilities that needses
effort for maintaining it, even though in both casenprovements in environmental and business
performance could be achieved. Consequently, patispestudies could explore a greater number of
profiles and what variables are associated wittwstg differences among them. Third, although this
study has considered several negative aspectsofl#®01 adoption, it is highly recommend an in-
depth analysis of other types of criticisms relatethe questionable reliability of the standard;tsas
the trust in certifier companies in corrupt envirants (Montiel et al., 2012) or whether managers
question the priority of adoption of ISO 14001 yarg out a Hecertificatiori in a time of crisis
(Heras et al., 2016; latridis and Kesidous, 20EG)ther, the OECD data are cross-sectional in eatur
and they were gathered in 2003. Consequently, potise research would benefit from analyzing the
relationship between symbolic adoption and thelifgs performance with time-varying longitudinal

data as well as with data gathered in more recesmtsy

6.2. Implications for practitioners and regulators

This study offers important contributions to preetias well as to public regulators. Regarding
implications for managers, some firms are reluctaradopt 1ISO 14001 in a comprehensive manner
due to the excessive bureaucratisation of the atdndecreased firm’s productivity (Aravind and
Christmann, 2011). In fact, Curkovic and Sroufel®®. 75) argued thathe main criticisms (of ISO
14001) center on a limited focus on continuous oupment, the cost of registration, the ability of a
registered company to still produce large amourite/aste and the amount of seemingly unnecessary
documentatioh The findings of this work show that these ci#ios could be overcome through the
substantive adoption of ISO 14001. Further, th&@ 14001 adopters withsgmbolicprofile have an
opportunity to move towardsfactual approach, because the new version of the 1ISO 1d@®iHards
has recently been launched. This new version plag@® emphasis on promoting a shift towards
improving environmental performance rather thanrommg the management system (ISO, 2015).
Regarding implications for public regulators, eovimental standards must address at least two basic

functions: to serve as tools for improving the fsnmenvironmental performance (Aravind and
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Christmann, 2011; ISO, 2015) and to be a signalew¥ironmental responsibility to external
stakeholders (Aravind and Christmann, 2011; Del2@31, 2002). If the tendency of tlsgmbolic
adoption of ISO 14001 becomes a generalised belvafdo firms, the survival of the standard will be
disputed. Consequently, public regulators play mpartant role, because they are responsible for
developing a schemeié regulatory relief, grants for adopters, etc.) thiasures the reliability of the
most well-known environmental standard worldwide aagjovernance tool for improving firms’

environmental performance (latridis and Kesidou,3)0
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Figure 1: Adoption profiles of ISO 14001

Environmental Monitoring

Low monitoring High monitoring

Adopters Symbolicprofile  Factual profile

ISO 14001

Non-adopters | Passiveprofile  Invisible profile

Table 1. 1ISO 14001 Adoption Profiles and Their Envbnmental and Business Performance

Environmental

Profiles N Percentage Business Performanc®
Performancé
Passive 443 36.45% 1.57 (1.05) 3.47 (.81)
Symbolic 100 8.22% 1.75 (.78) 3.33(1.01)
Invisible 495 40.77% 2.04 (.78) 3.40 (1.00)
Factual 177 14.59% 2.09 (.68) 3.48 (.99)
Total facilities 1,214 100.00% 1.85(.91) 3.39 (.99)

&Means are shown. Standard deviations are in gagsas. Minimum value = 1 refers to significant dases in
negative environmental impacts; Maximum value ®féns to significant increases in negative envirental
impacts.

® Means are shown. Minimum value = 1 refers to “reses had been so low as to produce large lossestinMim
value = 5 refers to “revenues had been well in &xod costs”.
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Table 2. Correlations and descriptive statistic$
T 2 3 2 5 5 7 8 5 10 L 12 13 6 17 18 19 0 2 21 22 23 24 2
Use of natural 1.00
1 resources
Solid waste 045  1.00
2 generation
Wastewater
s oo 047 040  1.00
LocalRegional - 4,7 557 032 1.00
4 air pollution
Global
5 o s 039 026 032 054 100
Business - - -
6 Performance 0.01 0.01 0.02 0.01 0.01 1.00
7 Size 010 014 007 o012 o016 203 1.00
Non- R R R R R
management 0.13 0.07 0.09 0.08 0.10 0.09 0.14 1.00
8  employees
Environmental - - - - -
9 groups 005 001 006 004 o006 °0° 0.08 033 1.00
Commercial - - -
10 biyers oos o0os 000 ooy 000 002 010 028 022 1.00
Regulatory - - - - -
11  Stakeholders 007 002 010 012 o010 ©0 023 013 008  0.0% G
Government a } } a }
encouragement 0.03 0.08 0.10 0.12 0.05 0.06 1.00
1 e 007 008 007 007 0.04
13 ousltyMs 006 007 oos 000 i, 007 0.17 011 003 015 005 005 1.00
14 Scope 004 005 008 004 oos Ol 016 010 005 002 009 ;u, 017 100
Market - - - - - - - -
15 concentraion  0.02 002 003 005 005 005 008 000 45 000 003 000 5, 001 1.00
16 Image 002 (o 00l oo oop 008 011 047 019 008 -0.01 004 001 007 0.01.00
17 Usa 002 000 01 oos oo 004 007 008 015 001 016 010, 003 .o, 002 100
18 Germany 004 %92 903 o009 o012 097 003 4500 012 o011 % o009 o004 028 018 4455 ggp 100
19 Hungary 007 003 o002 o005 001 011 011 004 022 016 003, 007 014 oo 015 (oo o5g 100
20 Japan 007 001 011 008 005 5, 007 445 g9 020 014 44 001 435 (04 o012 016 o048 030 00
21 Noway 000 s 001 007 005 004 006 0025 o5 008 006 001 004 (oo 000 0os 017 o011 0pp 100
92 France 000 002 (7, 001 001 004 007 001 009 ;7. 006 003 003 006 ;o 007 oo o o0 oh0 oor 100
3 Canada 004 002 001 004 003 009 0.00 014 011y, 000 004 o 004 (o 007 (o ola obs 047 006 o00s 100
24 Neutralsector 002 004 004 001 001 004 006 oo 003 000 002 o o7 o011 ooz °% oos oog 002 002 007 002 001 100
55 Clansector 001 000 000 005 u G0 000 001 o, 001 005 000 013 015 ;o 000 003 004 (o 006 ooc oos 007 o4 100
26 Dirty sector 002 004 004 o005 001 007 005 008 00245 006 000 5455 ggg 005 ggp 001 002 001 545 000 005 008 55 g
Mean 249 246 258 257 266 330 19846 189 716207 305 017 071 276 021 035 004 027 01039 007 006 005 018 052
Std. Dev. 076 075 071 066 064 099 20400 506071 072 525 038 045 104 080 048 020 04433 049 026 024 021 039 050
Min/Max s 15 15 15 15 15 50/4500 13 13 31/ 055 o1 01 U4 13 o1 o1 o1 o1 o1 01 O0LO1l 01 01

* Correlations > |.065| and |.049| are significath@t5% and 1% level of significance respectively
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Table 3a. Predicting Environmental and Business Pé&rmance (Multivariate Probit) ¥

Equation 1-Dependent variables: YUS€ 0f - Solid g0 iate LocaliRegion Global ~ FOSitive
Reductions on environmental Piglrf:lce g:r?é?atio r effluent  al air Pollutant Eszlgreni;c
impacts and Positive Business s(H1)  n(H1) (H1) pollution (H1) s (H1) e (H2)
Performancé Coeff. Coeff. Coeff. Coeff. Coeff. Coeff.
Explanatory Variables
Symbolicprofile -.213 409 -.004 535 .640 -.058
Invisible profile 781" 464" .863™ .692” 413 -124
Factualprofile 1.291" 1.092"  1.067" 520" 1.108" 544"
Control Variables
Size .001 .001 .001 .00 .001" -.001
Germany .198 -.193 .007 -.509 -.011 .019
Hungary 155 -.069 -133 -.346 -.298 .196
Japan -.026 -.029 -.194 -.543 .018 -.691"
Norway .026 .325 -.001 -770 -.388 -.028
France -.185 -.164 .324 -718 -.251 .021
Canada -.051 -.183 -.228 -733 .033 .308
Clean sectors -.159 .013 -.118 -.039 .063 -.780
Dirty sectors -.070 201 -.038 132 .109 -.049
Constant -.646" -.509" -.956" -.644" -1.477 517"
Overall Model Statistics
rhoy; 549" 122 136 -.126 -.039 .163
rhoys -.099 012 -.030 -.097 162 178
rhoy -.063 -.046 -.055 114 -.153 -.734
rho,s -133 -124 -133 -117 -136 -.095
rhoy -.108 -117 -.106 -110 -113 -181
rhos4 -.856" -856"  -.857" -.859” -.855" -.898"
Likelihood ratio test
rho,=rho,==rho,=rho,==rho,,=rho;, 323.27" 319.47"  320.01" 321.03" 322.13"  364.60"
=0
Wald testy? 481.54" 441.14"  436.23" 428.71" 43454"  448.01"
N 1,214

T These models were assessed using multivariatetpegpession with simultaneous estimation of faywagions Equation
1 estimates the relationship between the adoptiofil@iof ISO14001 and five measures of reductionsrivironmental
impacts (Hypothesis 1) as well as positive busipestormance (Hypothesis 2). Our comparison categonsists of non-
adopters with low environmental monitoring (i.@assivéprofile). The excluded country dummy is the UShe
excluded industry dummy is neutral sectors.

* p<.10; ** p<.05; *** p<.01
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Table 3b. Predicting Different Approaches of Adopton (Multivariate Probit) *

Equation 2, 3 and 4 Use of natural resources Solid waste generation Wastewater effluent (H1) Local/Regional air Global Pollutants (H1) Positive Business

(H1) (H1) pollution (H1) Performance (H2)
Coeff Coeff Coeff Coeff Coeff Coeff Coeff Coeff Coeff Coeff Coeff Coeff Coeff Coeff Coeff Coeff Coeff  Coeff
(Eq2) (Eq3) (Eq4) (Eq2) (Eq3) (Eq4) (Eq2) (Eq3) (Eq4) (Eq.2) (Eq3) (Eq4) (Eq.2) (Eq3) (Eg4) (Eq.2) (Eq.3) (Eq4)
Instrumental Variables
Non-management .060 .012 229 .106 -.005 215 113 -.001 212 122 .005 210 111 -.009 216 .103 -.031 288
employees
Environmental groups 122 188 -171° 075 192 -.168" .081 190 -.168" 071 192 -.169" .076 191 -.15¢" 117 199" -.196"
Commercial buyers .005 -.074 116 071 -.071 A11 .079 -.073 112 .068 -.078 112 071 -.061 .108 .043 -.089 .140
Regulatory Stakeholders -.030 023 .007 -.034 024 .007 -.038 023 .008 -.036 024 .007 -.036 024 .007 -.036 025 .013
Government .044 057 4827 .106 .044 485 .102 .048 487 128 .058 462 .115 .032 483 114 .053 45%
encouragement of EMS
Control variables
Quality MS .199 -.097 795 118 -.091 79T .106 -.088 .80% 130 -.091 78T .128 -.091 796 .101 -.130 avs
National scope .036 274 -.103 .012 279 -.081 .043 .278 -.108 .002 .786 -.075 .014 .259 -.065 -.024 .249 -127
Regional scope -.072 016 .380 -.136 .007 .385 -.126 014 .370 -.144 .024 377 -126 -.025 141 -.201 -.024 348
Global scope .045 .045 .248 -.063 .054 278 -.057 .055 .249 4.07  .066 .284 -.071 .032 292 -118 .020 287
Market concentration -.033 011 .050 .064 -.006 .049 .067 -.004 .045 2.08 .005 .034 073 -.001 .055 .041 .013 -.038
(5-10)
Market concentration -.035 .020 -.035 -.025 .012 -.035 -.054 .017 -031  -.006 .023 -.040 -.021 .001 -.014 -.035 .023 -.110
(>10)
Importance of image -.090 -.020 -.010 -.145 -.001 .005 -.014 -.013 002 -.137 -.005 .002 -.140 -.013 .003 -.137 -.040 7.06
Size -.000 -.000" .001™ .000 -.000 .001™ .000 -.000” .001™ .000 -.000 .001™ .000 -.000 .001™ .000 -.000" .001™
Germany .081 -.420 .324 141 -.430 .339 .196 -.433 .345 .145 422 .342 .143 -.433 .329 .090 -.349 424
Hungary .088 -432 618" 113 -.446 633" 134 -.448 624" 119 -.435 618" 101 -.456 629" -116 -.316 691
Japan 401 -1.010 1.012" .385 -1.015° 1.021" 413 -1.018" 1.018 .396 -1.005" 1.018" .381 -1.020° 1.014" 312 -.915" 1.112"
Norway .368 -.990" 748 401 -.998 784 435 -.993" 782" 418 -.989" 790 .405 -1.001" 781" .309 -.916" 764
France -3.083 -754° .345 -3.214 -.763 .360 -3.218 -.766 371 -3.288 -749 357 -3.329 777 .366 -3.583 -.643 .387
Canada -.219 -.82%" -.182 -.135 -.830 -.190 -.108 -.83% -.166 -.108 -.829 -.224 131 -.83% -.182 -.190 -741 -.020
Clean sectors -174 -.275 .149 -.178 -.273 .165 -177 276 .162 -.185 -272 157 -.184 -.273 .165 -.204 -.270 .110
Dirty sectors -.308 -.243 .329" -.306 -.240 334 -.297 -.243 .326" -311 -.241 325" -.298 -.241 333 -.307 -.209 227
Constant -2.333" 528 -3.062" -2.4177 551" -3.075" -2.481 .550 -3.055 -2.454” 515 -3.039" -2.431" 5717 -3.109” -2.275" 551" -3.033"

* These models were assessed using multivariatetpegsession with simultaneous estimation of foaguations Equation lis shown in Table 3&Equation 2

(dependent variable symbolicprofile’), Equation3 (dependent variable invisible profile’), andEquation4 (dependent variable factual profile’) estimate the

factors related to ISO 14001 adoption profiles. €bmparison category consists of non-adopters lathenvironmental monitoring (i.e.passivéprofile). The

excluded country dummy is the USA, the excludedigtidy dummy is neutral sectors. Overall model stia8 are the same as shown in Table 3a.
* p<.10; ** p<.05; *** p<.01
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