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Introduction

The Environmental Management System is an incrgbsidiffused tool among organisations
operating in different sectors, thanks to the draued impulse coming from the voluntary
certification schemes (such as EMAS and ISO 14@yhich they are mainly applied. These
schemes provide a third-party guarantee of envieoried “excellence”, that is able to give an
advantaged position (with respect to their compesjt to those organisations that, by adopting
EMAS or ISO 14001, commit themselves to improvegheironmental performance.

The development of these schemes has always mwlisdme “principles of action”, that have been
progressively understood and accepted by goverranpractitioners and single organisations:

» First of all, as stated in the Fifth Environmengattion Programme of the European
Commission [1] industrial and economic organisatiaannot be considered just as a
problem, but they should be involved in improvemierttatives as “part of the solution” to
environmental problems;

* The implementation of these initiatives for a mésastainable” development, should be
“sustainable” on its own, meaning by this that ttwduntary schemes should be able to
mobilise the economic resources that are neededtheir implementation (e.g.: the
resources for EMAS cannot be taken from public argditutional budgets anymore, but
they should emerge also on the basis of competdiveé economic opportunities to be
earned by the EMAS registered organisations).

* The long-term objective of the voluntary schemes; to turn the environmental issues from
a constraint into an opportunity, will remain pyrekopian if these schemes are not capable
of producing a real improvement in the competitperformances of the participating
organisations.

This article moves from the starting point of thélseee basic principles and tries to demonstrate
that there is a link between one of the most détusand credible environmental voluntary

certification scheme (EMAS), the environmental perfance that it can provide as a result of the
management system implementation and the EMASraigd advantages that the registered
organisations can perceive when facing their coitgpstin the market arena.

More specifically, our work is a two-steps modedtthims at identifying and evaluating the positive

influences that can connect EMAS to competitivefqrerances. The first step aims at testing if

EMAS and, more in general, an Environmental Managensystem, is really able to produce an

improvement in the environmental performance (asgyeed by the organisation). The second step
aims at investigating if and how this performanespecially when strengthened by a third-party
registration as EMAS, can really induce a bettesitmming of the organisation on the four most

important competitive leverages: innovation, margedductivity and intangible assets.

Figure 1 The conceptual framework
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Theory and Hypothesis

Using EMAS as a managerial tool for improving the mvironmental performance at
firm level

The adoption and use of environmental managemestersg by companies has awaken a
considerable interest in scholars and researchrerthd last years, especially considering the
increasing popularity and diffusion of EU and imt&tional standards such as EMAS and ISO
14001.

Empirical research on EMSs has mainly focused am isgues: the analysis of determinants for
EMSs adoption and the effects of EMS implementatiothe overall environmental performance.
In the present paragraph, we just propose a bviefveew of the determinants for EMS adoption
identified by scholars and practitioners, whileg@ding to the aim of our research, the core of our
article is mainly focused on the effects of EMS lempentation on environmental performance

As concerns the first issue, scholars have ideudti$everal factors that could induce an organiaatio
to adopt an EMS (either certified or not), and otipeo-active” environmental strategies. In efforts
to increase resource productivity while abatingtgoan EMS could be adopted to bring about
rationalization in the use of inputs (resourcesihsas energy and raw materials, and at the same
time, to reduce outputs such as waste [2,3]. Maeahe adoption of an EMS can improve the
reputation and image of a company and, conseqyetstlselations with customers, investors, local
communities and other stakeholders [2, 4-6].

Research findings also demonstrated that the regul@bligations and other external pressures
may stimulate pro-active behaviour at a managéiedl and induce the implementation of an EMS
[4, 7, 8]. In a recent study, Darnat al. [8], relying on aspects of institutional theory andan
resource-based view of the firm, determined thstitiutional pressures (i.e. regulatory, market and
social pressure), resources and capabilities €ngployee commitment and environmental R&D)
both encourage a more comprehensive EMS adoptiootedter, overcoming information
asymmetries [9] and complying with increasing legaduirements [4], represent other specific
determinants.

With regard to the second issue, a substantial abhafievidence has been collected which supports
the positive effects of EMS adoption on corporaggmance. We report some of the most recent
and interesting evidence.
By examining a sample of 7,899 facilities drawnnirdhe population of U.S manufacturing
facilities from the years 1995-2001, Kiegal.[9] found evidence that the EMS adoption resuits i
improved environmental performance, measured agarithm of the toxicity-weighted sum of all
Toxic Release Inventory. In another study usingadape facility-level self-reported data from an
OECD survey, Arimuraet al [10] estimated the positive effects of 1ISO 14004 three
environmental impact improvements.
Yet, a small amount of contrasting evidence hag béen collected. Findings have emerged from
other studies that formal EMSs (e.g.: ISO 14001 BNMAS) do not substantially affect a firm’s
environmental performance [11, 12]. One of the nsignificant empirical study used a panel data
of 37 pulp and paper plants in Quebec over theogetP97-2003, that identified no meaningful
evidence of reductions in pollution after obtaini&g 14001 certification [13].
Whether or not an EMS proves to be beneficial, staongly depend on time. It must be taken into
consideration, in fact, that an organization wiled time to adapt an EMS to its specificities, in
order to obtain effective operation and achieveitpes results in terms of environmental
improvement, by setting objectives and planning aganial activities and technological
investments. A structured EMS, as defined by tl@ 18001 standard and the EMAS Regulation, is
a part of the overall management system includmegarganizational structure, planning activities,
responsibilities, practices, procedures, proceasdgesources. Consequently, all of these elements
4



must work together in order to guarantee the capotis improvement of environmental
performance. This inevitably brings about changea firm managerial and operational structure.
These widely agreed-upon considerations may gse t0 the simple argument that formal EMS
implementation (e.g.: according to EMAS Regulatioegeds time to generate positive effects on
environmental performance. Our analysis intgudsto provide an empirical evidence on positive
relations between the maturity of certified EMS a&mgironmental performance improvement..

Hypothesis 1. Organizations with a mature and Gedi EMS (i.e.. EMAS registered) have better
environmental performance than those without.

Environmental Planning and EMS

The application of an EMS scheme may not be ageffi condition to guarantee improvements in
an organizations environmental performance. In roride make it an effective tool, a “new
philosophy” must permeate all hierarchical levelshe organization that adopts an EMS: from the
upper management to operational personnel.

This new philosophy rests, firstly, on the cap#pilbf indentifying and analyzing the critical
elements of management, defining adeqeateective actionsand carrying out effectively what is
planned. The planning concept includes all thesments, representing, in fact, the first step ef th
so-called “Deming cycle” (PDCA Plan-Do—-Check—Aatidatherefore, a cornerstone of an EMS.
When we llok at the concept of “planning”, we shibiriterpret it in an extended way: planning
means to organize resources and define the waythéar utilization, to set up the innovative
operational activities, to develop the relationthvgitakeholders or anything else having an effact o
firm environmental performance. In other words,iran®s “planning capabilities” are a crucial
factor for implementing a really effective EMS [4].

The adoption of more innovative activities or todlsat are often correlated to EMS adoption, can
be interpreted as an evidence of planning capasiland, consequently as a way to strengthen the
effectiveness of an EMS.

For instance, in a study concerning Italian faedit between the years 1994-1997, evidence
emerged that with the implementation of specifiocviemmental management tools such as
compensation schemes and award schemgsai®ONQ pollution rates strongly improved [14]. In
similar studies, Arimurat al.[10] and Annandalet al.[15] demonstrated the positive effect of the
publication of environmental reports on environnagémerformance at firm level. Publishing these
reports aims at enhancing the communication betwien firm and its stakeholders (e.g.:
employees, shareholders, financial institutionsyegtors, consumers, environmental NGOs,
governments, and local residents), as well as girawing its corporate image [10]. This
transparency shows a high level of awareness aradviement of the whole organization towards
the environmental management approach and, asilé tbe effectiveness of the EMS itself .

Also the level of competence and awareness of peedqgerforming tasks which might have a
significant environmental impact is a key-indicatdran effective planning capability within an
EMS [16]. Both ISO 14001 and EMAS schemes provit®dugh descriptions of environmental
training activities: “The organisation shall iddptiraining needs with its environmental aspects an
its environmental management system; it shall g@waining or other action to meet these needs”
[17]. As described in their analysis of Mexican matturing facilities, Dasguptet al.[18] found
that environmental training to non-environmentalrkess as well as environmental specialists
resulted in positive effects on self-reported degrecompliance.

As abovementioned, previous studies have investigatly in an indirect way on the effectiveness
of “planning” (and of the whole EMS), meanwhile aiudy focuses directly on the organization’s
planning capability and, more specifically, on thay in which it can influence the effectiveness of
the EMS. The ability of an organization to achiégeenvironmental targets strongly depends on its
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capacity of pursuing the continual improvementteg environmental performance by effectively
planning the organisational activities, the ecormimvestments and the technological measures that
are needed to achieve it.

Hypothesis 2. Organizations that are able to pl#aatively their environmental targets have better
environmental performance improvement

Green Supply Chain Management and EMS

EMAS, differently from other EMS standards, strestee fact that, in order to be registered, an
organization has to manage and improve not onlctienvironmental aspects, but also “indirect”
ones [19]. The EMAS Regulation defines an indiregvironmental aspe@s an element of an
organisation’s activities, products or servicestti@s or can have an impact on the environment
and which can result from the interaction of anamgation with third parties and which can to a
reasonable degree be influenced by an organizgt®). The role of the third party (usually an
“intermediate” actor such as a supplier or a catbrd with whom the organization shares the
management control (or whom it can influence) hexéfore crucial to guarantee the improvement
of the environmental performance relating to incliraspects. In other words, the third-party
represents the linkage between the organization isnthteraction with the environment and,
consequently, the more he/she is involved by tgamsation, the more effective can be the EMS in
terms of environmental improvement.

The environmental indirect aspects may include, dgample: product-related issues (design,
Research & Development, packaging, transportatis® and waste recovery/disposal); capital
investments, granting loans and insurance servicksice and composition of services (e.g.
transport or the catering trade); product rangepmsitions and the environmental performance and
practices of contractors, subcontractors and senspli

By focusing their EMS on the supply chain managdm&me organizations in recent years have
begun relying on their suppliers to improve theiwieonmental performance and create value for
theirselves and for customers [21]. For instan&M Ihas designed a tool for monitoring and
analyzing its products emissions throughout th&rdycle. This allows companies to tweak their
operations and see how changes in packaging, tetaipn and inventory policies can affect CO2
emissions. The aim of this tool is to quantify thede-offs between carbon reductions and other
factors affecting competitiveness (such as on-tilekvery), and to identify the most sustainable
solutions from both an environmental and an econgarspective.

Generally, the most common Green Supply Chain Mamagt (GSCM) practices consist in
assessing the environmental performance of sugplierequiring suppliers to undertake measures
that ensure environmental quality of their produstsin evaluating the cost of waste in their
operating systems [19]. The relationship betweenSEBhd GSCM practices has potentially
complementary and significant implications for argamization’s environmental performance,
because when applied together (and in a synergelyg, they offer a more comprehensive means
for defining and establishing sustainability amowmgworks of organizations [22].

The positive effect of GSCM practices on environtaeperformance is relatively supported by
empirical evidence. Geffen and Rothenberg [2§].analyzing three case studies of US assembly
plants, stated that strong partnerships with sepplisupported by appropriate incentive systems,
aid the adoption and development of innovative mvhental technologies. In addition to this, the
interaction with suppliers’ staff, partnership agreents and innovation development lead to
improvements in environmental performance, maimgimproduction quality and cost goals. The
improvement in environmental performance providgdah intensive inter-firm relation could be
facilitated by firms proximity [24, 25]Zhu and Sarkis [26], using empirical results fro®61
respondents on GSCM practice in Chinese manufagiuenterprises, found that having higher
level of adoption of GSCM practices (environmerdadit for suppliers’ internal management,

6



environmental requirements for purchased items, IBMM01 certification, cooperation with
suppliers and customers for environmental objesjiveads to higher environmental performance
improvement.

Our analysis intends to provide a further contifiutto empirical evidence already existing in
literature on positive relations between supporsagpliers in adopting environmental measures
and environmental performance improvement.

Hypothesis 3. The organizations supporting theppders to adopt environmental measures have
better environmental performance improvement

EMAS as a managerial tool for improving competitiveperformance at firm level

Economic literature provides different perspectivaasd theories on the relationship between
environmental policies and corporate environmepéaformance on one hand and, on the other, on
their effects on firms’ competitive performanceorfr which different predictions about these
relationships may be provided. The debate developedthe last fifteen years across a wide range
of theoretical questions aimed at investigativttether,under what circumstancesdhow exactly
environmental issues are related to competitiven8asmmarizing, we can identify three major
theoretical approaches in literature.

The *“traditionalist” view of neoclassical environntal economics argues that the purpose of
environmental regulation is to correct negativeegxdlities, and that, consequently, environmental
regulation — in internalising the costs of the riegaexternality — corrects a market failure, while
burdening companies with additional costs. Firmsngkying with regulation (by increasing
expenditures in environmental protection) face érgbroduction costs and reduce the management
time devoted to pursuing other tasks. This is deetodnave effects on the competitiveness at firm
and sectoral level [27-31].

As opposed to the neoclassical perspective, asi@vist” view states that improved environmental
performance is a potential source of competitiveaathge, as it can lead to more efficient
processes, improvements in productivity, lower €adtcompliance and new market opportunities
[32-34]. Porter and Van der Linde [35] suggest tkavironmental regulation is potentially
beneficial to firms. Environmental regulation camyde incentives to change firm’s production
routines (technological or process innovation) imagy that leads to compliance and reduced costs -
through decreased resource inputs or increasetiegifly-, or can even lead to new marketable
products that may be preferred by environmentaligrted final consumers or intermediate
customers. Such innovations meytirely offset the costs of compliance.

A third and more recent interpretation of the intpaaf environmental policies on competitiveness
is proposed by the so-called “Resource-based vigpgroach. According to this approach, the
competitiveness of companies and industries dependbe quality and quantity of the resources
available and by the ability of companies/industti@ optimise their use [36]. The Resource-Based
View explicitly recognizes the importance iotangible assetssuch aknow how[37], corporate
culture [38], andreputation[39]. This approach is an evolution of the Podespproach, as it
enlarges the typologies of resources that the carepand industries can rely on.

According to this revisionist view, environmentagulation is mainly considered to be “an
industrial policy instrument aimed at increasinge tbompetitiveness of firms, the underlying
rationale for this statement being thall designedenvironmental regulation could force firms to
seek innovations that would turn out to be botlvaigly and socially profitable” [34]. Moreover,
“properly designe@nvironmental regulation can trigger innovatioattmay partially or more than
fully offset the costs of complying with them” [35]



A rich literature analyzes thiwrms of regulationas well as thalesignof environmental policy
instruments for their impact on innovation and competitivengg®, 41]. Economists have
traditionally placed environmental policy instrunennto two categories: those providing firms
with relatively less flexibility (e.g.: Command &datrol instruments) and those providing firms
with incentives to look for more effective waysamfhieving the environmental objective.

The EMSs, and in particular EMAS Regulation, belémghe second category (the so-called “soft
instruments”), based on a voluntary approach, naat and shared responsibility of the actors
involved. The EMS is a flexible instrument that arganization can adapt to its specificity, it can
promote a behavioural change both at managementopechtive level, induce technological
innovation and promote an optimal use of scarceouregs in the logic of continuous
improvements.

The general impression deriving from the analy$ithe evidence emerging from previous studies
is that EMS adoption, and in particular certifiebl¥, is actually able to exert a positive influence
on competitiveness, even if the effective relevancipporting it is not certain.

For instance, with reference to the direct effaft&MAS adoption on competitiveness, a recent
European study [42] investigated the impact ofdiferent characteristics of this EU Scheme on
technical environmental innovations and economidop@mances in Germany, by analysing data
from a unique dataset of EMAS-registered sites. Jthey identifies a weak relationship between
EMAS and some indicators of market success. Howexgrositive impact on the increase of
turnover and exports is found, especially whenrapany is able to achieve significant learning by
adopting EMAS. Hence, the authors conclude thateteb linkage between environmental
management and innovation management could improwvgpetitiveness.

On the other hand, the findings emerging from ditiere that show a positive relation between
EMS, or certified EMS and competitiveness, are myanecdotal but just few empirical researches
found generalizable results [43].

The fact is that a simple EMS adoption, even if ptyimg with athird part designedtandard, such
as ISO 14001 or EMAS, does nmr seassure an improvement of competitive performaite.
relation is neither direct nor “automatic”, but depends on the effects of the EMS on the
organisation environmental performance. In otherdspif only an EMS achieves the aim for
which it was designed, or the continuous improvenoérenvironmental performances, a positive
effect on firm competitiveness could be attained.

Following this conceptual framework, we argue thme that EMAS represents an effective tool
for improving the environmental performance of agamizations and, only as consequence, its
competitiveness.

The few empirical studies addressing the relati@wben environmental performance and
competitiveness focused, mainly, on the economifopeance at a firm level. The evidence are
very mixed on this subject: some studies found akwna@ a non statistically significant relation
between economic and environmental performancelewtther studies achieved the opposite
conclusion.

For example, Jaggi and Freedman [44], by analydaig from American pulp and paper plants,
investigated the association between water pohutiod economic and market performance. Using
the Pearson Correlation test for three differametperiods, the study provides weak evidence that
firms with good pollution performance are not beungwed positively by the market because of the
negative association between pollution and econgrarormance in the short period. The results
show the market performances indicate that theeFfernings ratio is negatively associated with
pollution performance over a short period of time.

Similar findings emerged from the study carried loyi_evy [45]. Using data from several sources,
Levy found that firms with more significant redwsis in toxic emissions tended to have poorer
financial performance - measured as “return onssaad “return on equity and sales” -, although
the relationship was not statistically significant.
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On the opposite, there is also evidence to sugpastgood environmental performance can help
enterprises to get a better economic result. Hadt Ahuja [46], report that efforts to prevent
pollution and reduce emissions drop to the “botlora” (ROS, ROA, ROE) within 1-2 years of
initiation: operating performance (e.g.: resourcedpctivity or savings leading to efficiency) is
benefited in the following year, while at least&ays are necessary before financial performance is
affected. Klassen and McLaughlin [47] used the dficial event methodology” to prove the
positive linkage between environmental and findnp&formance. Also Al-Tuwaijiriet al. [48]
demonstrate, by a simultaneous equation model, fwtd environmental performance is
significantly associated with good economic perfance.

As we mentioned above, in our study, we focus onABMand on its capability to improve the
environmental performance of registered organisatend, only as a result of that, to support their
competitiveness on the market. As a consequenee,aitm is to gain insights on how the
environmental performance improvements enable thAEregistered organizations to obtain
positive feedbacks from the final consumer or thiermediate client. In order to measure the
competitive performance at firm levels, we refertedhe conventional variables used in literature,
such as market shares [28], increase of sale andver [45], innovation [49], image and customer
satisfaction [39], etc. Hence, some dimensionschreely linked to the market (e.g: market shares
and sales) or to internal efficiency (resource potidity), while others refer to “immaterial” and
non-quantifiable assets (e.g: image, customerfaetisn, innovation), being nevertheless crucial
for the overall competitive performance of orgatiesas.

Hypothesis 4. EMAS-registered organizations witthbr environmental performance have better
competitive performance

Empirical analysis
Data description

In order to evaluate the above mentioned hypothegegsely on data collected within the EVER
study Evaluation of EMAS and Ecolabel for their Revigiaarried out by a consortium of
universities, research institutes and consultaotsdinated by IEFE (the Institute for Energy and
Environmental Policy and Economics of the “Boccoklhiversity in Milan) on behalf of the
European Commission — DG Environment. The aim ef BVER study [50, 51] was to provide
recommendations to the European Commission foseéleend revision of the Eco-Management and
Audit Scheme.

Data were collected between spring and summer BgQ0&ay of interviews (“face to face” and by
telephone), based upon a standard questionnaieeqii&stionnaire is composed of approximately
40 questions distributed in four sections: thet Bection focuses on the organization charactesisti
the second investigates the adoption of environahgamactices and their effects on environmental
performance, the third section aims at identifying barriers for EMAS adoption and the last aims
at evaluating the effects of these instrumentderatiopters’ competitive performance.

Moreover, the standard questionnaire has been edlapt a modular way, to several different
typologies of interviewees, according to their spp@ties. In particular, the interviewed subjects
are: EMAS stakeholder, EMAS adopters, EMAS not-aeigpand EMAS public institutions. Some
of the questions were, indeed, reformulated tostigate specific aspects relating to each typology
of interviewee, and others are identical, in ortkerguarantee a certain comparability between
different typologies.

This study takes into account information only oNMAS adopters and non adopters, which
constitute a sub-sample of 101 observations. TheA&NMdopters were selected by a random
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sampling (from EMAS registered private organizasiguopulation) according to the following
criteria:

» representative territorial distribution;

» representative distribution according to organm@asize;

* representative distribution according to the typerganization.

In order to determinate the statistic relevanc¢éhefsample, a distribution of binomial probability

for the population was assumed; and a value forsthedard error was fixed. As the variance is
unknown, the most disadvantaged case was consi@iezedhe value that maximizes the function

(p), and that therefore corresponds to p=0,5) degel of confidence equal to 95% was settled.

At the moment of the composition of the sampthe population was constituted by 3072 EMAS
adopters, while the selected sample counts 70tpriv@anizations.

On the other hand, the sample of EMAS not adopsec®nstituted by 31 organizations and was
selected with the same criteria as the EMAS adsepter

The joined sample — EMAS adopters and not adoptéssused to test the Hypothesis 1, 2 and 3.
While Hypothesis 4 was evaluated considering ohty EMAS adopters sample (56 observations
after cleaning up the missing values). The mairragttaristics of the sampled organizations are
summarized in Table 1.

Table 1 Samples’ description

EMAS
Total adopter
— g |Baltic 14 8
<.
g E Mediterranean 35 24
SE | Central 39 30
© | Atlantic 13 8
. g Small Organizations 25 19
g (9]
S 3 | Medium Organizations 35 28
&0
o Large Organizations 41 23
kS & | Manifacturing 47 36
[
8 % Other industrial secrotrs 24 13
A= Service sectors 30 21

Since the data from the EVER study were collectsithgi survey techniques, it is important to
address the limitations of the survey data. Twohef main standard drawbacks, of survey data in
general, are social desirability bias and lack eriegalizability The social desirability bias reféos
the fact that individuals attempt to answer surgenstions in ways that they consider socially
desirable [8]. In order to limit the potential igsassociated with this kind of bias, all responslent
were guaranteed anonymity and the interviewers vaelerjuately trained to inform them to be
objective. Moreover our pre-test analysis of theveu did not find any indication of social
desirability bias .

Furthermore, the EVER survey is not affected byltias due to the lack of generalizability, since it
targeted several industrial and service sectorsutiiple European countries. This approach differs

! On 3f'January 2005
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from typical survey research examining organizatemvironmental practices, which focuses on a
single industry within a single country [8].

Econometric Model

Having defined the theoretical model, we now preptdse following equations as an empirical
approach to the test four hypotheses of this study.

Equation N. 1

ENVPER = a o+ f 1EMASAGE + [ 2 ENVTARGET
+ [ 3GSCM + [ 4 SIZE + [ s SECTOR + €1
Equation N. 2

(MKTPERF = yo+ jiENVPERFORMANCE + 2EMASAGE + ¢
INNOVPERF = J, + 3iENVPERFORMANCE + 52EMASAGE + £3
RESEFF = g + @ENVPERFORNMANCE + ¢2EMASAGE+ £
INTASS= Ao+ iENVPERFORMANCE + A.EMASAGE+ €5

With regards to testing Hypotheses 1, 2 and 3, tlieaia binary probit model (Equation N. 1). At
this stage, we test whether EMAS maturity and dgeandicators of environmental practices
increase the probability of improving environmenparformance. To construct an organization’s
environmental performance rating (i.e. the depengariable in equation n.1) we use the survey
guestion How has the environmental performance of your oiggtion changed in recent years?”
included in the EVER questionnaire. Although it Wwbilbe ideal to use quantitative data on
environmental impacts, the use of self-reporteé éainot uncommon in related literature [see for
instance 10, 18].

The explanatory variables for the binary probit mloohclude different characteristics of EMS,
especially regarding their maturity and effectiveneSimilar to Renningst al. [42], EMAS
maturity was measured considering the age of magish (EMASAGE). A binary variable
measuring the capability of an organization toiatiis environmental targets (ENVTARGET) was
constructed using the survey questi@oés your organisation attain its targets for emvimental
improvement?”.In order to evaluate the relationship between stjpyp suppliers in adopting
environmental measures and environmental performmanprovement, a binary variable (GSCM)
was created on the basis of the survey questiam you support your suppliers to adopt
environmental measures?”.

Moreover, other survey information such as siz¢hef organization and sector of activities were
used as set of exogenous variables which are eegeataffect both environmental performance
and the adoption and effectiveness of voluntargciices.

The econometric model shown by Equation N.2 is usederify whether EMAS-registered
organizations with higher environmental performam¢s have better competitive performance
(Hypothesis 4). Given that the competitive perfangcemight be achieved by relying on several
competitive factors, a multivariate regression wasd to estimate the simultaneous effects of the
predictors variable on the different measures ofipetitiveness.
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The basic assumptions for utilizing a multivarieggression are that the outcome variables shall be
normally distributed and at least moderately cateel. Shapiro-Wilk test was applied for verifying
the normal distribution of outcome variables.

According to the abovementioned literature, we hawastructed four variables for measuring
competitiveness: market performance (MKTPERF), wation capability (INNOVPERF), resource
efficiency (RESEFF) and intangible assets (INTASSinilar to Ambecet al.[41], we can derive
them by using a linear combination of specific amsno certain questions (see Table 2 for details).
All the variables are moderately correlated andréiation is highly significant (see Table 3). The
same approach used for the dependent variablesapy@®ged for measuring the improvement of
organization’s environmental performance (ENVPERMMRICE).

Finally, to capture the influence of EMAS maturibpy competitive performance the variable
EMASAGE was considered in the model as a set d@rlgimariables.

The Table 4 provides descriptive statistics forghely’s variables

Table 2 Dependent and explanatory variables for copetitive and environmental
performance (multivariate regression model)

Variable Questions

MKTPERF By participating in EMAS, has your organization abed
higher customer satisfaction?

By participating in EMAS, has your organizationabtd an
increase in market share ?

INNOVPERF By participating in EMAS, has your organizatiorproved its
technical innovation capability?

By participating in EMAS, has your organizatiomproved its
capability to innovate organizational and/or maneage
structure?

RESEFF By participating in EMAS, has your organizatiorperienced
cost savings through the decrease in resourceragsg or
recycling?

By participating in EMAS, has your organizatiorperienced
cost savings through waste reduction?

INTASS By participating in EMAS, has your organizatiorhaved
greater motivation and participation of employees?

By participating in EMAS, has your organizatioergeived an
improved image and reputation?

ENVPERFORMANCE | How has the environmental performance of your oiggtion
changed in recent years?

How does the environmental performance of your miggion
compare to other organisations in your sector?

Table 3 Correlation matrix
MKTPERF | INNOVPERF | INTPER RESPROD

MKTPERF 1.00
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INNOVPERF 0.40* 1.00

INTASS 0.46* 0.58* 1.00
RESEFF 0.41%* 0.61* 0.60* 1.00
"p <0.001

Table 4 Descriptive statistics

Variable Observations Mean Std. Dev.
1" MODEL
ENVPERF 101 4554455 .5004948
EMASAGE 101 3.485149 3.354441
ENVTARGET 101 .8514851 3573832
GSCM 101 .6732673 4713578
SMALLSIZE 101 2475248 4337267
MEDSIZE 101 3465347 4782393
LLARGSIZE 101 4059406 4935224
MANIFACT. 101 4653465 5012855
OTHERIND 101 2376238 4277503
SERVICE 101 2970297 4592288
2 MODEL
MKTPERF 56 6.589286 2.535399
INNOVPERF 56 6.678571 2.240999
RESPROD 56 7.678571 1.820161
INTPER 56 6.589286 2.755337
ENVPERFOR 56 8.464286 1.159377
EMASAGE 56 4.5 2.879394

Results

The results of the model application carried oubum analysis provided some evidence relating to
the Hypotheses described above.

First of all, the model seems to support Hypothésise. there is a positive effect of the number o
years during which the EMS has been implementedhenlevel of environmental performance
perceived by the organisation itself. Even if ttefation is positive, we have to acknowledge that
the effect of the EMS “age” is not very high (ske tIF / dx value). This implies that the influence
exerted in time by the EMS on the capability to foye environmental performance is
counterbalanced by other factors. On one handnharg@ons identify a strong stimulus towards a
higher environmental performance in the EMAS maaguirement to pursue the so-called
“continuous improvement”. This greatly prompts EMASgistered organisations to seek new
improvement opportunities, define improvement tegga/ery year and invest economic resources
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in the connected environmental programmes. Moreavélearning by doing” effect is detectable
in the EMAS registered organisations, increasiegrypy year their ability to implement the EMS,
to optimise the improvement opportunities and toximée the cost-effectiveness of the money
they invest in environmental improvement. On theagite hand, some significant counter-effects
hindering the capacity to positively affect the ikormental performance may emerge over time, as
the EMS matures. Many organizations emphasisegrnbi@lems linked to the increasing marginal
cost of pollution abatement, as well as the diffies in spotting new improvement margins and
opportunities every year for in their industridksiplants or corporate activities [50].

Among the independent variables that are inclugetheé model, the capability to carry out an
effective planning and to achieve the foreseenetargeems to have the strongest impact on
environmental performance. Hypothesis 2, i.e. thistence of a positive influence of target-
definition and successful planning on environmeptaformance, is fully confirmed by the results
we achieved. In this case, the intensity of thected impact is high (see the dF / dx value) and a
95% significance is provided by the model. The mogtortant indication emerging from this result
concerns the organisations’ approach in implemgrttieir EMS. The organisations involved in the
EMAS scheme clearly showed different attitudesansidering their EMS: the two opposites being
a “certificate-oriented” approach (giving importanmostly to obtaining EMAS registration and
preserving it as a reputational tool) and a moteatsgic” approach, aiming at using the EMS to
guarantee legal compliance and gradually improtivegenvironmental efficiency of the corporate
activities [50]. It is rather clear, from our refsylthat the more an organisation considers the EMS
as an integral part of the whole management systednincludes the environmental targets and
programmes in the day-to-day operational planniciviies, the more it is able to effectively
achieve a higher environmental performance. The pegorming organisations usually describe
their EMS as fully integrated in the business manaent cycle and pointed out that improvement
objectives and targets are defined within the @dirfPlanning process” that includes a feasibility
assessment, the identification of economic ressuvaighin the annual budget and a full set of
monitoring and continuous feedback procedures tagpdied for its realisation. Furthermore, most
of the better performing organisations showed ddany to devote relevant economic resources to
environment-oriented projects, to maintain their £Monsidering the EMAS registration as a
starting point for their improvement strategies][50

On the opposite, the “certificate-oriented” appigdzasically aimed at guaranteeing that the EMAS
requirements are fulfilled in order to obtain tlegistration, proved to be rather ineffective. If an
organisation believes that renewing EMAS registrats enough to uphold its reputation over time,
and does not rely on real resource mobilisationethdient planning, the effects on environmental
performance will be poor.

The outcomes of the model application weakly supbgpothesis 3. Organisations making efforts
to correctly manage the environmental aspects @i tupply-chain do not necessarily perform
better in absolute terms. The effect of a proacveen Supply Chain Management, as measured
by the model, on environmental performance is pasand not negligible, but the low significance
value shows that the relationship between the tewgakiles is not statistically supported for our
empirical evidence. This might be due to a relatmmaturity in the GSCM tools available, as well
as in their development and actual applicationhgyibterested companies.

Despite more than 50% of the surveyed organisadoasdopting tools and methods to support the
actors operating in their value-chain (mostly sigrpl but also service providers, customers and
retailing partners), the interviews and case-stidaried out in the EVER study clearly show that
these strategies are still lagging behind with eespto many other areas of supply-chain
management, especially by industrial firms [50]eThargest part of the initiatives targeted at the
supply-chain that have been implemented by thevigeed organisations are:
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o0 either information or sensitisation activities, annat diffusing the knowledge on the EMS
and/or the commitment to environmental principlémttthe organisation has been
undertaking (especially when certified or EMAS stgied);

o or the adoption of operational tools (checklistsiesfionnaires, registers, etc.) for the
environmental assessment, selection and qualdicatif the suppliers of raw materials,
intermediates and services.

Only few organisations showed a more advanced apprdaowards the supply-chain, e.g. by
developing common environmental programmes wittcipesuppliers (i.e.: reuse of packaging,
reverse logistic, etc.) or by providing technicapgort to clusters of small suppliers in developing
their own EMS. In three cases, the interviewed wiggion was implementing an LCA (Life Cycle
Assessment) on one of its products and, thereitongs involving the relevant suppliers in a sdrt o
data collection, monitoring and management exercise

What is virtually missing from our empirical evidenis the adoption of “front-running” supply-
chain management activities that are being devdlap®ther business areas, such as: product co-
design strategies, common innovation patterns: (8egarning by interacting” with the technology
providers) or joint marketing campaigns, appliecetwironmental issues. This is a signal that the
GSCM s still not very diffused among the orgarimas yet and, consequently, is not able to
provide effective stimuli to improve the overalM@onmental performance, at least in a perceivable
and measurable way. Such a situation might be dubet slow uptake of the so-called “indirect
environmental aspects”, foreseen both by EMAS &t 14001, among the organisations adopting
an EMS. It is widely recognised that these aspaotsoften undermined and/or not identified,
assessed and managed in an effective way by thanisegions participating in those schemes.
Quite interestingly, the draft proposal of the nEMAS regulation (the so-called EMAS III) will
strongly emphasise the need to further developntheagerial and technical issue relating to the
indirect aspects (especially those concerning tipply chain) [20].

A last evidence emerging from our analysis refershe relative importance of the organisation
“size” as an exogenous variable. In particular,l#rge dimension of the organisation applying an
EMS proves to be a strong determinant of its gandrenmental performance, as perceived in the
survey. The effects reckoned for the variable LARSEEE are positive, intense and with a high
level of significance. This results is consisteiithwhe greatest part of the available literatunettte
EMS-related issues, that generally identifies leasrand drawbacks for smaller companies, owing
to a wide range of factors (e.g.: lack of resourtms degree of competence and knowhow, cultural
gap, organisational lag, etc.). It is quite intéresto note that, as our analysis shows, theseesir
are also preventing SMEs to achieve a better emviemtal performance, once they are able to
implement an EMS and to eventually obtain a cedtfon / registration.

Table 5 Results of binary probit model predicting @avironmental performance improvement

Dependent Vatiable | o0 proient | dF/dx | Std. Err. P value
Environmental

performance

CONSTANT -1.6531 5397193
EMASAGE 1003 0396 0444161 =
ENVTARGET 8679 3054 4235474 ”
GSCM 5594 2142 3236967 i
SMALLSIZE 3929 1456 3710019

LARGSIZE 9274 3566 332258 =
MANIFACT. -6101 -.2366 3814459
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SERVICE | -4903 | -1881 | .5397193 |

Log likelithood -59.333511
Correctly classified 68,32%
Pseudo R2 0.1476

T p<0.0l “p<0.05 p<0.1

The second step of our model application aimeesitntg Hypothesis 4, i.e. that EMAS-registered
organizations with higher environmental performahege better competitive performance. Some
conclusions can be drawn from the results of théivamiate regression model reported in Table 6.
Only one of the equation provides statisticallyngigant evidence of such a relationship. In fact,
Equation n.2 proves that EMAS organizations that perceived as better performing from the
environmental viewpoint, are also able to imprdwairtinnovation capabilities as a key competitive
factor. If we compare this result with the firsegtof our model, the reasons for this are easily
understandable: since environmental performangesitively linked to the EMS “age” and the
extent of investment planning and resource devuaiethe EMS, then we can argue that this can
produce a higher innovative-orientation in the orgation, together with a “cumulating” knowhow
and an increasing technical capacity to sustaiouation patterns. In other words, the more the
organization invests in environmental innovatiohe tmore it is capable of developing new
technologies and organizational solutions in theaaand to manage them effectively. This makes
it possible to improve the competitive factors luase innovation.

The outcome of our analysis does not allow to etatieodefinite conclusions as regards the other
equations. The results are too weak to identifyratgtion between environmental performance and
any of the other variables involved: market perfance, intangible assets and resource
productivity.

In particular, as emphasised by many authors [§,&21EMAS registered organisation very seldom
obtains positive feedbacks directly from the marffietal consumers or intermediate customers).
This does not allow to get an undisputable advantith respect to competitors thanks to EMAS
registration. The same can be said with refereadatangible assets, both of an internal and an
external nature. The benefits that can be expezttas to employee motivations, human capital or
better organisational roles and responsibilitiesaseasily measurable and, therefore, many EMAS
organisation tend to underestimate them (or to rigrtbem). The relationship with the external
stakeholders are linked to the effectiveness of BVEs a communication tool, which emerged
from the EVER study as one of the weakest poirthencurrent Regulation [for more details see
references 50, 51].

Even if the model provides uncertain indicationsathese three equations, a last interestingtresul
can be mentioned.

Most of the studies and researches on EMAS impléatien by companies pointed out that the
competitive advantages linked to the registratiothe scheme are to be perceived by adopters only
in the long run [4, 52]. Moreover, some studies kagise that there is a strong relation between the
extent to which these advantages are perceivednendegree of implementation of the EMS (i.e.:
proportional to the experience in time) [8, 42]. e basis of these considerations, we implicitly
tested another hypothesis in our model: the aghe@fEMAS registered EMS (as an exogenous
variable) can influence the way in which the orgations perceive the benefits from the
competitive point of view. As it clearly emergesrfr Table 6, this hypothesis is falsified by the
empirical evidence collected in the EVER studygsithere is no explicit correlation in none of the
Equations of the model. It does not seem to betéemaf time if a company perceives competitive
benefits linked to their environmental performanceot.
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Table 6 Results of multivariate regression model mdicting competitive performance of
EMAS registered organization

Egunation 1 Eqguation 2 Egunation 3 Egnation 4
Market Innovation Intangible assets Resource
Independent petformance capabilities productivity
Variable

Coefficient  Std. Err Coefficient Std. Err - Coefficient  Std. Err Coefficient  Std. Err

CONSTANT 3960108 | 2.663971 | -.7299709 | 2.163735 | 3.565903 | 1.871218 | -.1891199 | 2.805155

ENVPERFOR | 6388674 | .3108502 | 6388674 | .3108502 | .4364561" | .2183465 | .6087822" | .3273246

EMASAGE-2 2.29305 1.33194 | 2.012019 " | 1.081831 | 1.342447 | .9355774 | 2.718862" | 1.40253

EMASAGE-3 .2192499 1.18934 2771291 9660079 | -.2446053 | .8354127 | 1.772241 | 1.252372

EMASAGE-4 4136974 | 1.192238 | 2.460737 | 9683618 | 1.121615 | .8374484 | 2.256701 | 1.255424

EMASAGE-5 9097297 | 1.334115 | 2.183173" | 1.083597 | 1.680574" | .9371049 | 2.953593" | 1.40482

EMASAGE-6 5652767 | 1.329762 | 2.069071 | 1.080062 | -.5448439 | 9340474 | .7971058 | 1.400236

EMASAGE-7 2.10973 1.334115 | 2.183173" | 1.083597 | .2805737 | .9371049 | 1.953593 1.40482

EMASAGE-8 2.160675 | 1.922084 | 2.369391 1.561158 | 2.160675 | 1.350104 | 5.123253" | 2.02395

EMASAGE-9 -4013642 | 1.376886 1.211378 1.118337 | -.0685912 | .9671483 | 1.866567 | 1.449858

EMASAGE-10 | 2.187516 1.62923 1.297275 1.323296 | -.1606754 | 1.144399 | 3767467 1.715575

R-squared 0.2058 0.3293 0.2397 0.2543

T p<001 p<0.05 p<0.1

Conclusions

The Environmental Management Systems, in spitb@iany years of their application, have not
still achieved a high degree of “maturity” in thémplementation. Moreover, they are not fully
integrated in those corporate management dynanaas: (R&D, supply chain management,
communication, etc.) that would enable an orgaiupato effectively exploit its operational tools
and instruments (proposed by ISO 14001 and EMAS)s 15 particularly clear with respect to
“supply chain management” and its effect on orgatiin’s performance and on the capabilities of
valorising the certification towards the market dinel stakeholders.

For other aspects, the EMS seem to be implementadrnore comprehensive and effective way by
EMAS registered organisations. For instance enwm@mtal planning capabilities are usually
stronger and well “rooted” in the organization amdnsequently, are able to generate positive
effects on environmental performance. This confithreg an actual performance improvement can
be achieved only when those elements of an EMSctmatbe fully integrated in the management
dynamics of the firm, start to work effectively [4]

Another important result emerged from our studyocesning the role of EMAS in improving
competitive performance of the registered orgamomnat The implementation of an EMS according
to EMAS requirements undoubtedly provides a powerfpulse for the organizatiomnovation
capabilities[42], but our work also clearly emphaisises that simatiopting EMAS is not a
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sufficient condition. The outcome of our model apgtion shows, in fact, that only if an
organization obtains a real environmental perforteamprovement by way of its EMS, then it can
achieve better innovation capabilities. Moreovie, EMS “maturity” is not a determinapér seof
competitive performances (even if it has a positeiect on environmental performance
improvement), With this regards, it is the extentwhich an EMS permeates into the organizational
structure that is able to strongly influence contpeiness. This implies that also a “young” EMS, if
well designed and implemented (as well as adequatgbported by investments), can provide
considerable competitive benefits.

With reference to the other competitive performanair study shows that a positive effect of a
well-implemented EMS (complying with EMAS) on reso@ productivity, market performance and
intangible asset is not strongly supported by théstical analysis. The sample size is certainly a
relevant constraint of the analysis, but it is th& only reason. The competitive advantages linked
to EMAS, as well as ISO 14001, adoption, are sté#ircely perceived by the adopters also because
EMAS and ISO 14001 are not properly designed fowigling them. This is particularly true for
market performance and intangible assets, as atgoeputation,(we can mention, for example,
the relevant constraints in the use of the EMAS Iy competitive purposes).

In order to improve the use of EMAS and ISO 1408laacompetitive tools, on one hand, the
registered organizations should strengthen thelitiab to perform external communication within
the EMS and, on the other hand, the policy makieosild support the market potentials of these
certification schemes, for instance, by increasheyawareness of customers and citizens on their
environmental guarantees and the connected opjittetirie.g.: through public communication
campaignslt is particularly appreciable that the draft prepbof the new EMAS Il Regulation
presented by the European Commission is headitigsrirection.
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