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Introduction

Theoretical backgroundhe environmentakcommitment of companies

In the last decadesnanycompanies and institutions have started to sioler the importance of the
environmentabspect okvery actiorthey takeand have started to deal with it. Wherdasm one side
companiesare trying to integrate this new variablato their production schemescademics have
started to investigate thpossible role of environmental strategies in the daily activities of companies,
without compromising the economic success of companies andoewdributing positively td. One

of the main area of researdéh focusingpn how moving toweds sustainable delopment will affect

first the survival and then the competitiveness of companies.

According to Henrigues and Sador&li§99) an environmentally responsive firm can be defined simply
as a firm that has formulatedn official plan for dealing with envinmental issuesHowever, this
definition can be too narrow to include all the different stiyough which a compargan demonstrate

its commitment anda more bioad definition can b&onsidered A company can be defined to be
environmentally committed wheit implements behaviors anacts in a way to protect the natural
environment What a company is actually doing or has done with reference to environmental issues can

describe its level of commitment to the natural environm@tenriqgues and Sadorsky, 1999



The environmental commitment of companies can be demonstrated in different, wagh as

(Henriques and Sadorsky,198ysse and Verbeke, 2003

1) investing in formal (routinbased) management systems and procedures (sutiavdsg an
environmentalplan and communicating it to all stakeholders, implement some forms of Life
Cycle Assessment (LCA), publication of internal and external reports)

2) havingan environment, health, and safety (EHS) unit,

3) having a board or management committéedicated to dealvith enviraamental issues;

4) investing in conventional green competencies related to green product and manufacturing
technologies

5) investing in employee skills in environmental issues

6) having made efforts to reconfigure the strategic planning process, bigitptonsidering

environmental issues

Traditionally, environmentally committed firms have been classified acgotdirtheir level of
commitment and different scales have been proposed, all ranging from reactive behaviors (mostly
compliance driven) anproactive behavioref companiegtaking into account a variety of forceset

than government regulationjSchot and Fischer, 1993unt and Auster, 1990; Roome, 1992; Aragén
Correa2003 Buysse and Verbeke, 2003; Mutillina et al., 2008).

The workof Huntand Auster (199Gnd Roome (1993)rovidedan example of theypologies designed

to classify firms according to their environmental management practices. These typologies represent an
application to environmental issues of two earlier models dgeel by Carroll (1979) and Wartick and
Cochrane (1985) on corporate social responsildiltier onHart (1995)expanding the resoureleased

view of the firm to include the constraints imposed and opportunities offered by the environment,
developedan aternativeclassificatiorof environmental strategie8uysse and Verbeke (2003), on the
other hand, propose three categories of environmental strategy: Reactive Strategy, Pollution Prevention

and Environmental Leadership.



Tablel reportsthe different sches provided by the literature to classify companies according to thei
level of environmental commitmenDifferences in the scales can be due to the different industrial
sectors and geographical locatianalyzedoy the authorsHowever, the important gat to noticeis

that in every scale is provided a classification from reactive behavior to more proactive beshavior
provided where the proactive behaviois generally characterized kg consistent pattern of
environmental practices, high involvementf top management, the allocation of resources inside the
companies and an environmental commitment that goes beyond regulation (Sharma and Vredenburg,

1998).

Tablel. Possible classifications of companies according to their envénatal commitment.

. Resource based
. Corporate social .
Environmental management " view
. responsibility .
literature . environmental
literature
approaches
Wartick and
Roome (1992) A:lsltjgrt (alrg:;o) Cochran (1985) Hart (1995) Buyss?zggg)Verbek
Carroll (1979)
No_n Beginner Reactive -
compliance
Reactive Strategy
Compliance Firefighter Defensive -
Compliance Congerned Accomodative PoIIuthn Pollution Preventior
plus citizen prevention
Commercial
and : Produc¢
. Pragmatist .
environmental . stewardship Environmental
excellence Proactive Leadership
Leading edge| Proactivist Sustainable
development

Thedrivers
Different kind of environmental pressures can be exerted on companies to drive them to start or to
increase their environmental commitment and to &tém consider the implementation foan

environmental strategy. Environmental pressures can be subdivided in internal and external pressures



(Henrigues and Sadorsky, 19%&cording to the kind of stakeholder that is exerting this pressure.
External press@s on companies can be exerted by regulators, suppliers, customers, clients,
environmental association, local communities and all organizations and actors that are outside the
boundary of the company but that still have some kind of interest linkedniteitnal pressures instead

is exerted by employees, shareholders and all the actors that are inside the boundary of the company.
In a stakeholders perspective, the inclusion of environmental issues into corporate strategy beyond
what required by regulatiocould e viewed agneans to improvehe alignmentof the companywith

the growing environmental concerns and expectations of its stakehplolets inside or outside the
boundary of the companfBuysse and Verbeke, 20&eadmaret al, 1995).

Accordimg to Freeman (1984) stakeholders can be defined as "any group or individual who can affect or
is affected by the achievement of the organization's objectives"; stakeholders can express interest and
influence the practices of an organization via directqamesor by conveying information.

Stakeholders can be classified according to different criteria. They can be classified as primary or
secondary according to the type of relationship they have with the com@amkgon, 1995 Primary
stakeholders are thae stakeholders that have a contractual relation with the company (e.g. employees,
suppliers, customers), whereas secondary stakeholders do not (e.g. media, social interest,groups
regulatorg. A different classification of stakeholders is providedBoysse and Verbeke (2008ho
classifies stakeholders megulatory stakeholders, primary stakeholdéegternal and internaland
secondary stakeholders.

An additionalclassification of stakeholders is provided Hgnriques and Sadorsky (199%hich
identifies four critical groups: (1) regulatory stakeholders, (2) organizational stakeholders, (3)

community stakeholders, and (4) the media.



Table2. Different classifications of stakeholders (from Gonz&lenito and GonzéaleRenito,2010)

Clarkson (1995) Buysse and Verbeke (2003) Henriques and Sadorsky (1999)

Governments and regulatory agents public primary regulatory regulatory
Customers/consumers primary external primary organizational
Suppliers primary external primary organizational
Employees/unions primary internal primary organizational
Shareholders primary internal primary organizational
Financial institutions primary internal primary organizational
Communities and social groups secondary secondary community
Nongovernmental organizations secondary secondary community
Competitors secondary secondary community
Media secondary secondary media

However, these groups of stakeholders cannot be considered as equally influential for different firms
and companies that have adopted different environmental strategies are influenced in different ways
by different stakeholder8@nsal and Rot2000; Buysse and Verbeke, Z)MHenriques and Sadorsky,
1999.

According to Henriques and Sadorsky (19®@ managers of environmentally proactive firms perceive

all stakeholders except the media as important, whereas the reactive profile provided tresudie

the opposite of those found in the proactive group, i.e. no stakeholder was perceived as important
except the media. A most interesting finding is that firms falling into three of the four commitment
profiles(all excepthe proactivefirms) placed importance on the regulatory stakeholder group, where
government, trade associations, informal networks, and information from competitors are included.
Both proactive and accommodative firms placed importance on community stakeholders, which include
community groups, environmental organizations, and other spatialest groups.

Buysse and Verbeke (2008port the role that different kinds of stakeholder have in the
implementation of different environmental strategies, in this case defined accordhmgd@assification

of Hart (1995)The paper shows that firms with a reactive environmental strategy attach importance
primarily to domestic regulators, local public agencies, and international agreemMeat&indings
demonstrate that firms pursuing a lpgion prevention strategy attach even more importance to
regulatory pressures. In addition, these firms also appear to attach substantial importance to
shareholders, the media, and NGOs. The firms with an environmental leadership strategy appear to be

10



associated with the largest set of stakeholders perceived as important. They differ from firms with a
pollution prevention strategy mainly by the importance attached to employees, international rivals, and
international customerd$rimary stakeholders (iniftase primary stakeholders include all the primary
stakeholders with the exception of regulatory stakeholders) are considered to be the highest influential
for environmental leaders, somewhat lower for pollutfmeventing firms and lowest for reactifrens.

Finally, it is suggested that the importance attached to secondary stakeholders ifrigaisitional
agreements,NGOs, and the media) would be highest for environmental leaders, much lower for
pollutionpreventing firms and lowest for reactiverfns; however this result does not hold for all
individual secondary stakeholders.

Institutional theory can beised to explain howgtakeholders impose different kind of pressure on
companies in order to push them to adopt environmental strategies. Accdadi®gott (1992), the
institutional theory emphasizes the role of social and cultural pressures imposed on organizations that
influence organizational practices and structures. According to Di Maggio and Powell (1983)
organization practices are stronglflirenced by three institutional mechanisms: coercive, mimetic and
normative isomorphism. Di Maggio and Powell (1983) provided a definition of these three institutional
mechanisms:

- Coercive isomorphisimccurs from both formal and informal pressures ee@rdn companies

by other organizations upon which they are dependent and by cudtpalktations from the society;

- Mimetic isomorphisnoccurs due to uncertainty and organizations tend to model themselves
after similar organizations in their field

- Normativeisomorphisncomes from pressures or interventions by professional groups.

These institutional mechanisms create a common set of values and norms to produce similar practices
and structures across organizations that share a common organizat@dgDi Maggio and Powell,
MpyoOX GKSNB GKS 2NHFYATFGA2Yylf FASER Ad RSTFAYS
area of institutional life: key suppliers, resource and product consumers, regulatory agencies and other

organizations thaproduce similar services or products (Di Maggio and Powell, 1983).
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According to Delmas and Toft@D04) stakeholders imposmmainlycoercive and normative pressure
on firms. Howeverthey recognize thathe way firms react to these pressures depend rdaarnal
variables, such as the organizational structure and jdautt parentcompanyspecific factors.
As already suggested by Delmas and T(#f#04) the adoption by companies of different e
environmental commitmenis not only influenced by thenvironmental pressures to which they are
exposed and this is demonstrated by the lack of uniformity of environmental strategies adopted by
similar firms that are exposed to the same set of pressrelsn@s andoffel, 2008.
The literature recogniat¢he existence of additional variables and aspects that influenceatdissure
perceived by companiesd, consequently, thieehaviorof companiegGonzaleBenito and Gonzalez
Benito, 2010).These aspectncbe divided into two broad groupBhefirst groupcomprisesall the
aspects that can be seen as internal features of a company, the explanation of how these aspects affect
the (environmental) strategy of a company are discussed according to the resource baskdtliEw.
second group there am@her varables that influence the environmental strategy of a company that are
related not the resources that are available to the company, but to its nature and position, both
geographical and in the supply chain.
According to Grant (1991) fihe resource basedew, the internal featurevelonging to the first group
can be classified in:

- Tangiblaesourcesinclude financial reserves and physical resources such as plant, equipme

and stocks of raw materials;
- Intangibleresourcesinclude reputation, technologgnd human resources;
- Personnel basegksourcesinclude culture, the training and expertise of employees, and their
commitment and loyalty

However, a these resources are nptoductive on their own, the analysis needs to consider a firm's
organizationatapabilities to assemble, integrate, and manage these bundles of resources (Russo and

Fouts 1997;AragonCorrea et al., 2008)

12



To the second group belong all these aspects that contribute to describe and identify the company and
that are demonstrated to é influential in the adoption of environmental strategies, such as its size
(AragonCorrea, 1998; Buysse and Verbeke, 2003; Russo and Fouts, 1997; Shaimthe2b@ustry
sector(Banerjee, 2002; Wagner and Schaltegger, 2@8d)market in whiclthe firm operateqBuysse

and Verbeke, 2003the position on the supply chal@dnzale8Benito and Gonzalegenito, 2010, the
geographical positionT(iebswetter and Hitchens, 200%he history of the industryBuysse and
Verbeke, 2003).

Although if the staleolders and internal features of the company can be seen as drivers of the adoption
of a proactive environmental strategy, there are also barriers that prevent companies to adopt it.
According to authors such as Ashford (1993), Dieleman and dd$88) @ Murillo-Luna et al. (2007),

firms often face difficulties obarriers which hindemand preventthe development of pollution
prevention methods, classified as proactive approaches. A comprehensive review of the literature on
the barriers that companiesda is reported by Murillhuna et al. (2011). The same authors confirmed

the findings of the literaturaboutthe existence of both internal and external barriers to the adoption

of proactive environmental strategids. addition they affirmthat only theinternal barriers are those

that really prevent the adoption of such proactivi®t i S 382 & aFR2NNASNBRO YR GKI
are more subjected to this kind of barriefhiese internal barriers, called by Murlliona et al. (2011)

also endemic liftations, areidentified aslimited financial capabilities for environmental investment,

low employee involvement in decisiamaking, lack of technological information and communication
capabilities, aversion to innovation and deficient investment of ressun R&D.

The pressures exerted by various stakeholders may induce firms to improve their corporate
environmental practices. Moreover, according to Buysse and Verbeke (2003), firms adopting advanced
environmental strategies often cooperate with someakstholders such as regulators and
environmental, nongovernmental organizations, in the development of international environmental
standards and the conclusion of voluntary agreements. They may also form strategic alliances with

major competitors in ordemtaddress complex environmental problems (Buysse and Verbeke, 2003).
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However, these drivers could have different outcomes depending of the presence and the nature of
some enablers. Whereas a driver is defined as a factor that initiates and motivatds teg the
environmental management capabilities (EMC) development process, an enabler is defined as a factor

that assists firms in achieving development of EMC (Lee and Klassen, 2008).

Theeffects

Adopting a strategy has always some effects on thmpeany and this is true also when an
environmental strategy is considered, however there is no agreement on the identification of those
effects. In additiorthese effectcan vary according to the level of environmental commitment showed

by the company.

The effects that the adoption of an environmental strategy can have on companies are widely discussed
in the management literature and no agreement has been reached on the positive or negative
correlationwith the adoption of environmental strategiés maost of them. To give an idea of the

effects that can be expected, thegnbe broadly classified according to their nat(FFgure 1)

Balance sheet effectinclude all the effects of the economic performance of the companies,

including the potential thrdadue to additional cost connected to the implementation of
environmental strategies

- Organization effectsnclude all the effects on the internal organization of the company, such
as development of new capabilities, creation of new managerial functions

- Competition effects:include all the effects connected to competitiveness, such as product
differentiation, competitive advantage, price differentiation

- Social effectsinclude all the effects that are linked to the acceptance of the company from

communities and other stakeholders, such as reputation

Already Wood (1991) explained thédtet concept ofcorporate social responsibilifgostulatesthat

society and husiness are tightly interwoveand several studies have tried to link the economic

14



performance of a&ompany with its social policies, which includes policies aimed to the environment
and the human societyrocusing on the economic consequences of environmental perfornthece,

literature traditionally presentsontrasting positions.

Stakeholders Tangible (financial reserves
physical resources)
Coercive, normative and Intangible (Reputation,
|mimetic pressures | Technology, Human Resources)
' \ ‘ Personnel based (loyalty,
External Internal training, culture)
pressure pressure

Environmental pressure | | Internal features
Stakeholder theory Resource based view
Institutional theory

________________________________ DRIVERS
ENVIRONMENTAL COMMITTMENT
OF A COMPANY
Size, Type of the industry,
Location, Time, History

""""E#'F"E'c"f's'

Balancesheet effects

v |

Competition effects

v
Social effects {

Organization effects

Figurel. Schematic representation of the drivers and effects of the environmental commitment of companies

It has been argued that environmentalgulationenhancesproductivity and competitivenessthat
regulations areseenas generating costs thdiusinesses will never recover, representing financial
diversions from vitgbroductive investmentand that the true is somewhere in the middle between
these two positions (Jaffe et al., 1998)number of empirical studies have returrdifferent results
showing no significant link betweemmeasures of environmental performance and profitability
(Christmann, 2000or that better pollution performancand the adoption of proactive environmental

strategyimproved profitability Clarckson et al, 201Hart ard Ahuja, 1996; Orlitzky et al., 2003

Several authors affirm that proactive corporate environmental strategies that go beyond regulatory
compliance have a positive effect on corporate financial performance when mediated by valuable

organizational capaldiés (Hart, 1995; Russo and Fouts, 1997; Sharma and Vredenburg, 1998).
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Corporate environmental irmvation has been also identifies one of the possible effacbf the

implementation of environmental strategyrédenburg and Westley, 1997

Sharma andvrederburg (1998) basing their researclon the resourcébased view of the firm,
highlighedthe roleof environmentapolicy in generating broader organizational advantdggsallow

a firm to capture premium profits, that can be also intangible sukh@ashow(Teece, 1980), corporate
culture (Barney, 1986), and reputation (Hall,1982addition, Sharma and-ederburg (1998) affirmed

that differentiation benefits of proactive strategies can include greater legitimacy and improved

corporate reputation ands a consequence, preferential treatment from consumers and stakeholders.

Different guinsin competitive advantaggarough more proactive or advanced environmental strategies
have been reportedHart, 1995; Rojsek, 200and also reputation effects havedn identified as a

major benefit of environmentally proactive strategies (Buysse and Verbeke, 2003)

Small companies and the environmental commitment

Traditionally, the scarcity of resources of small and medium companies (SMEs) has been considered to
prevent the adoption of proactive environmental strategies that go beyond regulatory compliance.
Different studies have usually found that firm size has a significant effect on the degree of proactiveness
of companies, with larger organizations being moediko adopt proactive environmental practices

(e.g. AragotCorrea, 1998; Buysse and Verbeke, 2003; Russo and Fouts, 1997; Sharma, 2000).

Murillo-Luna et al. (2011) affirm that small companies are more subjected to experience the internal
barriers that preent the adoption of proactive strategies than the bigger companies. The findings of
Christmann (2000) and Sharma and Vredenburg (1998) can be a@taditan in some way the findings

of Murillo-Luna et al. (2011)They affirmed that firms pursuing a pctge environmental strategy are
most likely the ones with greater financial resources and superior management capabliitiss.

FAYRAY3IA KFI@GS LISNKILEA SR (2 Fy FaadzYLliazy Gf
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implementing proactive strategieslowever, it must be noted thahese studies mainly include
populations of large companies in their samples. For these reasons, it cannot be concluded from the
available evidence that SMEs are not likely to adopt proactive environmental strategies tragven

they may not possess valuable organizational capabilities that enable them to generate such strategies

(AragonCorrea et al., 2008).

According to Arageforrea et al. (2008)the unique strategic characteristiand capabilities
traditionally assoctad to SMEs can be linked to the adoption of proactive environmentégy by

this type of companyfhe findings of the authors support the natural resodresed view perspective
(Hart, 1995) that indicates that organizational capabilities are cfibicatrategies of both large firms

and SMEsIn fact, they demonstrated that the capabilities considered, such as shared vision,
stakeholder management and strategic proactivity, are positively associated with the adoption of

proactive environmental stragies by SMEs.

However, in their study Aragdgforrea et al. (2008) modelled the environmental strategy exclusively as
a function of internal capabilities without considering the extecnabitions, whiclare also relevant

to the development of environmeal initiatives.Their findings should be integrated with the findings

of Darnall et al. (2010) that investigated the effect of stakeholders pressures on the adoption of
proactiveenvironmental strategies by SMHE#eir empirical results show that smafiems are more
responsive to valuehain, internal, and regulatory stakeholder pressures, that there is a positive
relationship between stakeholder pressures and the adoption of proactive environmental practices and

that the relationship between stakeholderessures and environmental strategy tends to vary with size.

The role oindustrialclustes
As already discussed, companies face several barriers when approaching environmental instruments
ranging from lack of knowledge, lack of resources and tedltiifiaulties and this is particularly true

for SMEs. One way to overcome these barriers is the joint action of more companies that share some
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characteristic®r interests Thus, ompanies can belong to the same sectosupply chairor be n the

same alster.

In the first case, enterprises can cooperate by identifying and assessing similar environmental aspects
and by finding technological and operational solutions that can be applied to similar production
processes and products, as well as by defioiggnizationabktructures suitable for the same kind of

LINE RdzOG A2y 0e0OfSa o05FRRA SiG Ift®dX wHamnod LYy (GKS
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ecosystem and in interacting and communicating with the same stakeholders (local population,
authorities, etc.) (Daddi et al, 2010).

In both cases;ompaniesan combine their efforts, resources, knowledge and data in codeister
information exchange ahthe dissemination of experience, as well as to define and apply common
solutions to similar environmental, technical anddayanizationgproblems, or to share environmental
management resources (Iraldo and Frey 2007)

In suggesting how barriers andiiations faced by companies could be overcome, an important
concept to deep is that oindustrial clusters, i.e. geographical concentrations of interconnected
companies and institutions in a particular field (Porter 1988%he European level, clustergere

officially recognized by the Final Report prepared by the European Commission Expert Group on

Enterprise Clusters and Networks as follows:

GANRdzZLIA 2F AYRSLISYRSYyG O2YLIYyASAE YR |aaz2oal
competing; geographidglconcentrated in one or several regions, even though the cluster

may have global extensions, specialized in a particular field, linked by common technologies

and skills, either sciendmsed or traditional; clusters can be either institutionalized (they

have a proper cluster manager) or Aostitutionalized. The cluster has a positive influence

on: innovation and competitiveness, skill formation and information and growth and long

GSNY o0dzaAySaa ReylYAO&aE d
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The industrial clusters are forms of territorgagregation between companies operating in the same
sector or supply chain and characterized by specific technical and social relationships among private
and public actors. As literature emphasizes (Becattini, 1979; Becattini, 1990; Ferrucci and V@raldo,19
Cordo and Rullani,1998) organizational structure and entrepreneurial culture of the cluster is
characterized by the presence of systematic business antlusiness relations among the local actors

FYR | a2NIi 2F 02ttt SO0GAe8S ARSyGAGeed ol aSR 2y O3
Previous scholars have investigated the possibilities of creating synergies at the cluster level to facilitate
the adoption of envsnmental management instruments, the increase of local environmental skills and

the improvement of the environmental germances of companies and industrial local area (Biondi et

al., 2000; Hillary, 20045here have been various studies related to the EMAS cluster approach or other
approaches used to facilitate the spread of Environmental Management Systems (EMS)eaaring t
companies, such as Tessitore et al. (2014), Ammenberg et al. (1999), Halila (2007) and Zobel (2007). In
almost all the cases, the environmental and economic benefits for firms have been registered and
synergies at the local level have been activaftier research in this field has focused on the impact

of the cluster approach on the competitiveness of the industrial districts (Daddi et al. 2012), on the
application of the approach in other productive contexts such as the tourist sector (Battaglia et
2012), and on the spread in the cluster of Corporate Social Responsibility tools such as the certification
SA8000 (Battaglia et al., 2010). The cluster approach to spreading EMS is has also been adopted in non
EU countries, e.g. the Regional Envirental Management Systems (REMS) applied in the United

States (Welford, 2004).

In the implementation of collective initiatives in industrial clusters, several studies have underlined the
role of local institutiond_ocal associations represent the collexiiverest and, together with local or
regional governments, promote joint actions among firms by providing highly specialized services and
also a social dimension (among others, Nadvi 1298milar concept was also suggested by Ravel

Rutherford(2003) who highlighted the possible role of trade associations, which are seen as the primary
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adopting advanced environmental strategies often cooperate with some stakeholders such as
regulators and environmental, nongommental organizations, in the development of international
environmental standards and the conclusion of voluntary agreements. They may also form strategic
alliances with major competitors in order to address complex environmental problems

It has been stwn that the joint action of many SMEs coordinated by local associations can obtain
successful results in the export of goods (Mesquita and Lazzarini, 2010), in the building of collective
facilities (Ferrer et al. 2012), and in the adoption of environmenémagement schemes (Daddi et al,

2010).

Scope of the thesis
The previous sections provided an overview of the environmental commitment of companies, together
with a discussion of the drivers and the effects commonly experienced by companies. Inaparticul
specific information related to the situation of small compaaias the role of industrial clustesse
provided. Althouglsmall companies are recognized by the literature as more vulnerable to the external
pressuresexerted on themand sane hypothese on how they can succeed in responding to these
pressures have been suggested, only a few examples of empirical research and evidences are provided

by the literature.

The obijective of this thesis isus b investigate different aspects related to the ption of proactive
environmental strategies by companies, focuding qualitative researclon small and medium
companiedocated in industrial clusterd/lore in detall, the thesis aims at investigating the role of

external stakeholders on the adoptionpsbactive environmental stragjy by small companies and the
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behavior of these companies in resge to these external pressures in the particular context of the

industrial cluster.

The adoption of environmental management systems (EléSd)een traditionlty used as a predictor

of environmental commitment of companiaad, in particular of environmental proactive strategy of
companiesin this work the adoption dife cycle assessment (LCA¥tead of EMS, has been considered
as a predictor of th@roacive environmental commitment of companiess already pointed ouiy

Hart (1995), LCAhould be the basis of proactive approaches, particularly referring to product

stewardship approaches.

LCAcan be consideredsthe representation of a proactive envirmental commitment of companies
due to the following features that can be drawn from the literature as being characteristics of proactive

environmental actions (Hart, 1995; Sharma and Vredenburg, 1998; Henriques and Sadorsky, 1999

- itis necessary to inw@ more functions and departments inside the company starting from top
management

- itis necessary to interact with suppliers

- it needs resources (people, time, money)

- it cannot be totally externalized to consultants

- it should be in line with company s, values and ideas

- not required to be undertaken in fulfillment of environmental regulations or in response to
isomorphigpressures within the industgs standard business practices

- outcomes are uncertain and unknown

For all thesereasons,the admtion of LCA can be seen as a proof of a proactive approach to
environmental commitment and can be used as a paodxyroactive environmental commitment of

companies.

21



Structure of the thesis
The present thesis has been structured in three chapters, eaeltaictured as a staralone paper
Then a conclusive chapter is provided, that sumthe findings, implications and limitations of the

whole research.

Chapter X, Perceptions on LCA implementation: evidence from a survey on adopters aadapters

in Italy

This paper, cauthored by Francesco Testa, Sara Tessitore, Fabio Iraldo and Tiberio Daddi,
introduces the results of an Italian survey on the implementation of life cycle assessment
(LCA. The paper has been submitted to The International Joofridfe Cycle Assessment in
July, 2015.The paperexplores the perceived and experienceenefits and barriersof
proactive environmental commitment of companies, using the adoption of LCA as a
discriminating factorbetween proactive and non proactive cpamies The survey was

conducted in 2014 among Italian companies in order to collect the data.

Chapter 2 and Chapter 3 contain two case studies realized in two different industriabafuissdy. In

both cases, the research questions on which the svark based are:

1) Do small companies avoid to adopt proactive environmental strategies due to the lack of
internal resources?

2) Which stakeholders are important for the decision of small companies to adopt a proactive
environmental approach?

3) Dosmallcompanie accept to stipulatetsategic alliances with major competitors in order to

addrescomplex environmental problems?

Chapter2 ¢ Enhancing the adoption of LCA by SMEs grouped in an industrial cluster: a case study of the

tanning cluster in Tuscany (Italy)
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This paper is cauthored by Tiberio Daddi, Fabio Iraldo and Francesco Testa. It has been
presented at the 19th SETAC LCA Case Study Symposium held in Rome in November, 2013.
Furthermore, the paper has been accepted for publication by the Journal ofrialdgsblogy

in July, 2015.

The paper describes a case study performed in the industrial cluster of Santdl@hpce
Here, Life Cycle Assessment is used as a proxy of a proactive environmental commitment in

order to answer the research questions prewgiy stated.

Chapter3 ¢ Removing obstacles to the implementation of Life Cycle Assessment among SMEs: a

collective marketing strategy for the valorization of Recycled Cardato

This paper is cauthored by Francesco Testa, Fabio Iraldo and Tiberio Dablds been
presented at the 20th SETAC LCA Case Study Symposium held in Novi Sad (Serbia) in

November, 2014.

The paper describes a case study performed in the industrial cluster of(RafpAlso in
this caseLife Cycle Assessment is used as a pfaxyroactive environmental commitment

in order to answer the research questions previously stated.
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Chapter 1

Perceptions on LCA implementation: evidence from a survey on adopters aadopbers in Italy

This paper introduces the results of an Italian survey on the implementatidife aycle
assessment (LCA). Both LCA adopters anddugtters were involved, in order to understand the
main benefits and barriers to the adoption of LCA and how the experiences of LCA adopters differ
from the expectations of nedopters. Approximatgl2000 Italian companies were contacted and

122 companies participated in the on line survey, with an average response ratel of &&fine

the statistical population were only considered firms that had implemented an LCA or an
environmental initiative amrding to an official international standar8tatistically significant
differences in answers between L-&dopters and neadopters were tested by performing the
Mann Whitney testCompanies recognize that LCA can provide useful information to drive
strategic decisions and product design and it is perceived as an opportunity to improve the current
monitoring systems. In addition, companies recognize the potential of LCA in marketing, making
the communication of green attributes more substantial and roldtstusing on the barriers
experienced by LCA adopters, data collection can be cited. Communication issues also pose a
barrier to the further implementation of LCA. The analysis of the results and the comparison of

the results for the two group of respomus highlight that on average the difficulties are
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considered as more important than the benefits, and thatadopters tend to overestimate the
difficulties and underestimate the benefits connected to the implementation oflt@Aindings

shed light orLCArelated issues both for companies and public servants. The misconception of
LCA by noadopters suggests that an increased awareness is key to the success of LCA and to its
more widespread adoption by companies. It is essential to create and dissekmoahow and
sensitize companies to the real barriers and benefits of adopting an LCA. The awareness of
potential LCA adopters can be raised by training and education initiatives, as well as by increased
possibilities to experiment with these kinds @bls (public programs for financial support, fiscal
incentives). On the other hand, market and communication research would contribute to better
understand how the environmental impacts of products can be more effectively communicated

to clients and consuats.

Keywordssurvey, company, life cycle assessment (LCA), benefits, barriers, incentives

Introduction

Calculating environmental impacts through Life Cycle Assessment (LCA) of products, processes and
services is becoming common practice in many segtorldwide (Guineé et al., 2011). Interest in this
instrument by companies is primarily due to the increasing focus of clients and consumers on the
environment(Baden et al, 2009; Frankl and Rubik, 1999), but is also being promoted by public
institutions Williamson et al., 2006uhaiza et al., 2012; Delmas and Toffel, RO@éarticularly the

9dzNR LISIY [/ 2YYAaaAz2yd Ly FLFEOG=E Ay !'LINAt wnanmo (K
Market for Green Products» which introduces measurement methodsaaset of principles for
communicating the environmental performance of products and organizations. The method identified

by the European Commission to compare and measure the environmental impacts of goods and services
is inspired by LCA and is descrilmeRecommendation 179/13/CE (European Commission, 2013). Thus,
FTANYAQ FR2LIGAZ2Y 2F [/ ! A& SELSOGSR G2 AyONBlas
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Although the results of LCA have usually been exploited for internal purposes and not reported to
external entities (Le Pochat et al. 2007, Frankl and Rubik, 1999), this is slowly changing due to their
potential in strengthening marketing claims (MolMarillo and Smith, 2009). In addition, firms have
started to see the environmental fairness of their qucts as a way to differentiate them from
competitors, thus increasing their competitive edge (Russo and Fouts, 1997). Although the benefits
derived from LCA, other than the improvement in the environmental impact of the product being
assessed, are somet@m alluded to in the scientific literature, they are rarely analyzed in depth and only
with reference to specific case studidkakano and Hirao, 2011; Gamage et al., 2008; Almeida et al.,
2015.

Likewise, barriers to the adoption of LCA have only bestustied in a few studies regarding the
perception from a group of firms and LCA practitioners. However these studies are over 15 years old
(Frankl and Rubik, 1999; Sholl and Nisius, 1998) or refer to a mixed group of practitioners and companies
(Masanet ad Chang, 2014; Olinzock et al., 2015), thus not exactly reflecting the view of companies.
The literature also lacks comparative studies between the experiences registered by companies that
have adopted LCA for their products and services, and the penegti companies that have not yet
applied LCA. We believe that such a comparative analysis would contribute greatly to understanding the
barriers that firm face or perceive they face when addressing an LCA. This would provide useful insights
on how instititions should promote the application of LCA in order to overcome these issues. On the
other hand, institutions and policy makers would be able acquire useful information from this analysis
to further enhance the efforts of companies that have alreadyddddo decrease the environmental
impact of their products.

The objectives of this study are twofold: first, the benefits and barriers that LCA adopters encounter are
identified and analyzed. In additiaihe differences between the experiences relatedémefits and

barriers registered by LCA adopters and LCAadopters are compared. Both analyses were carried

out using data from a survey of Italian firms in 2014.
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The rest of the paper is structured as follows. Having reviewed the literature in @fdemulate the
appropriate set of hypotheses, we describe the context of the study, the data collection process and
illustrate the statistical method. We then present the results and the last section provides the main

conclusions, as well as a discussibtineir implications, limitations and avenues for further research.

Literature review and research questions
What kinds of benefits are experienced by the application of LCA?

Several theoretical and empirical studies discuss what benefits influenceyamzation to adopt
environmental practices that go beyond regulatory compliance (Buyesse and Verbeke, 2003;
Christmann and Taylor, 2006; Delmas & Toffel, 2008; Hart, 1995). Within the theoretical framework of
new institutional theory, companies may decideadopt environmental practices in order to increase

their external legitimacy and improve their relations with internal and external instituGasskg and
Prajogo, 2013; Here&aizarbitoria et al., 2013; Schaefer, 20&hvironmental practices alswrease

the endowment of internal resources and, as a consequence, generate internal and external benefits,
such as environmental performance improvem@darnal et al. 2008), increase in competitiveness
(Russo and Fouts, 1997); higher productivity (Uangee et al. 2015gmployee satisfaction (Iraldo et

al. 2009); and organizational capabilities (Sharma and Vredenburg, 1998).

Benefits related to LCA can be due to the intrinsic nature of the method and its application in a particular
context. The firstategory includes benefits due to being based on ISO standards, scientific methods, or
SELX 2AGAy3 tATFTS 080tS (KAYlAy3ads sKAES o0SySTAGS
RSOA&AA2Y YIF{Ay3é o0St2y3a (2 (KB thiaSaeetyeRocuSis dnghd 2 NE
benefits that belong to the second category, i.e. related to the application of LCA in real contexts.

The most common benefit reported in the scientific literature is the environmental improvement in
products, processeor services that is gained through the application of LCA (Early et al, 2009; Almeida
et al.,, 2015; Berlin et al., 2008). This is strictly linked to the use of LCA as an instrument for the

assessment of environmental impacts using hot spots analysistoibation analysis for the results.
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These analyses identify the main contributors of the environmental impact and, by acting on these
contributors to reduce their impact, usually also reduce the environmental impact associated with the
analyzed product.

Often the environmental improvement of a product is gained as a result of innovation or R&D activities
when the results of LCA are used as input information in the innovation process. A frequently registered
benefit of the application of LCA is thus rethto product innovation and product differentiation. There

are many examples of where this benefit has been experienced both in the scientific literature
(Siegenthaler and Margni, 2005; Cooper and Fava, 2006; Frankl and Rubik, 1999; Gamage et al., 2008)
and in interviews with managers and common reporting by multinational firms (for example, P&G
(White), Nestle (Kave, 2013); Unilever (Unilever, 2015) and Tetrapack (Comere, 2012)).

Benefits related to LCA adoption can also go beyond company boundaridfeantha entire supply

chain. For instance, private firms have started to introduce environmental criteria, in addition to
performance and social criteria, when assessing their supply chains, and LCA has been tested as a
possible instrument (Hagelaar avath der Vorst, 2002). Thus, the role of LCA in procurement is stressed

as a benefit (Ruini et al., 2013). The beneficial role of LCA in the innovation of management practices
has also been found in the monitoring activities of corporatesdtciency anaco-productivity and in

its use as a tool for a strategic EMS, thus enabling the decision maker to identify the right priorities
(Siegenthaler and Margni, 2005).

[/! OFly Ftaz2 alrira¥e SEGSNYL SYlI'yRa FaNBsY adl
institutional field. For instance, LCA is also used to provide transparent and robust information on the
SYSANRYYSYyGlt AYLIFOG 2F F LINRRdzOG (2 NBaLRYyR
derived from an LCA can be used for greemnglair to promote products on green markets (Nakano

and Hirao, 2011; Teixeira and Pax, 2011), to inform consumers on the environmental aspects of the
product (Cooper and Fava, 2006), for corporate communication (Mdlimglo and Smith, 2009), and

in markeing (Siegenthaler and Margni, 2005). Having sound environmental product declarations based

on LCA that contains verified information on environmental impacts is increasingly necessary to
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maintain commercial competitiveness (Gamage et al., 2008). Hovevarcrease in the competitive
advantage is not commonly seen as a benefit deriving from the implementation of LCA (Teixeira and
Pax, 2011).

The importance of products with this kind of declaration for customers is increasingly stressed in the
scientific literature, since the environmental attributes of products have started to be taken into
consideration in the awarding procedures of firms and public administration. (Baden et al., 2009;
Hochschorner and Finnveden, 2006). In addition, LCA can have eepiogitact on the corporate
reputation as well as in the reduction in product related risks (Siegenthaler and Margni, 2005). Other
0SySTAGA NBfIFTGSR (2 GKS AYLX SYSyGlraGAaAzy 2F [/
0KS &dzLJLJ & & Hirko/ 20110Betlin|et a7, 2008), in influencing legislation (Teixeira and
Pax 2011; Siegenthaler and Margni, 2005; Saunders et al., 2013) and in raising employee awareness
(Saunders et al., 2013; School and Nisius, 1998).

However, some authors hawaised doubts on the effectiveness of LCAs due to methodological
weaknesses (Ehrenfeld, 1997; Ayres, 1995; Finnivenden, 2000). For instance, Ehrenfeld (1997) argued
that LCA, like other analytic frameworks used in the policy and planning domains,dréaninyses in

shaping the processes by which both products and policies are designed, however it must be used with
caution. Ehrenfeld reported a list of aspects that can affect the credibility of LCA, such as the
YSUK2R2f 238 0a0KS VEUIK2R2ERIBRYRARZSHKY 2D NE LINE ¢
LINE OSRdzNB A 6 aLINROSRIZNBA I NB 2LJF ljdzS FyR 2063 0dzNE

202S0GA@A0Ge 2F GKS NBadzZ 6a 6aAid A& AyYL2aaaof s

A N

ddz0 2SO0GAPSsE LREAGAOIE LINIaés auKS LINRPOSaa EO
L2 6 SNFdzE Ay(iSNBadga sA0GK adlF1Sa Ay | LI NIAOdz | NJ
Ayres (1995) also pointed out that although LCA is an increasingly important tool for enntedbnme

policy, it is of no use (or is even negative) if the underlying physical data are wrong, uncertain or if they

do not reflect actual industrial practice.
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Finnivenden (2000) concludes that an increased harmonisation of LCA methodology may increase the
acceptability of chosen methods and increase the usefulness of the tool.

Other studies have also stressed the scarce market recognition of the information developed by LCA.
For instance, Olinzock et al. (2015) found that the expected benefit of incregiket opportunities

can be undermined by a lack of demand from clients. Although this study is focused on the building
sector, it is also valid for other sectors, starting from the assumption that the implementation of
voluntary instruments, such as L@&gften markedriven.

Over the last few decades of LCA studies, empirical research tended to be positive regarding the
potential benefits and possible applications of L-Guith a few exceptions,. However, an-tgpdate
snapshot of both the positive andegative perceptions is lacking. In addition, insights into the
perceptions of noradopting firms can provide useful information in order to more effectively promote

the adoption of these instruments by firms.

Ouir first two research questions are:

RQ1:What are the main benefits experienced by firms that have implemented LCA?

RQ2: Are the expected benefits of the LCA confirmed after its implementation?

What are the barriers and drawbacks of LCA implementation?

LCA is recognized as the best tool &xegsing the life cycle impacts of products, however there are still
barriers that inhibit its broader implementation such as managing time, space, and economic and social
issues in LCA (European Commission, 2003). Despite the many benefits of LCAge theanya

difficulties in its implementation.

The barriers to the implementation of LCA can be distinguished between technical atedhmooal
issues. The first category includes all the practical and technical aspects related to the good design of

an LCAtudy. These obstacles are usually tackled by the person or team responsible for designing the
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LCA. The most important issue is the collection of high quality data as the input data for LCA studies
(Frankl and Rubik 2009; Rebitzer at al., 2004; Teamir®ax, 2011; Bjérklund, 2002; Cooper and Fava,
2006). The quality of databases commonly used as a source of generic data can affect the final results
of the study, thus influencing its credibility. Thus, the quality of the database is considered as an
important barrier to the further implementation of LCA among firms (Thorn et al., 2011; Rebitzer et al.,
2004; Finnivenden et al., 2009). General methodological issues have also been identified as significant
difficulties (Reap et. al., 2008; Clarck and lwed999; Texeira and Pax, 2011). For instance, Frankl and
Rubik (2009) identified the complexity of the methodology and the definition of system boundaries
among the related difficulties. Masanet and Chang (2014) investigated which elements of LCA are
consdered as either very easy or very difficult by students at the end of a course on LCA. They found
that goal definition was the only topic that was predominantly rated as easy, while the topics-of multi
functionality, inputoutput (10) LCI, LCIA, and prepg easily interpretable results were seen as more

difficult.

Regarding the netechnical barriers, Hunkeler and Rebitzer (2005) argued that the implementation
processes and related organizational approaches that deal with the above aspects are fuidamenta
since they could provide a means to better exploit the potential of LCAeklumical barriers tend to

be related to time and resource management; the supply chain and using the results for
product/process improvement. The main barriers related to tand resource management, for
instance, are the lack of human and financial resources, along with a general lack of expertise (Clarck
and Leeuw,1999; Moss et al. 2008; Le Pochat et al., 2007; Olinzock et al., 2015; Cooper and Fava, 2006;
Teixeira and Pax021). Another barrier is the lack of time required for data collection inside the
organization and from the suppliers (Thorn et al., 2011; Nakano and Hirao, 2011). The collection of data
from suppliers is critical since it may compromise the khow of sypliers and their costing/pricing
activities. In addition, the relative contractual power of the supplier/costumer is fundamental in

activating the dynamics of collaboration and data sharing among firms (Nakano and Hirao, 2011).
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The communication phaseafso identified as one of the main barriers behind the implementation of
LCA by Clarck and Leeuw (1999). For instance, Mdlirido and Smith (2009) indicated that -CA
based information can be effective in advertising in enhancing message creditiilifestoward the

brand and company, and positively influencing purchasing behaviour, however this information is
viewed as complex and there is the risk of information overload which can limit its application in

marketing and communication.

Comprehensi information is still lackingn why firms decide not to use LCA for their products and
processes. . A number of surveys have been carried out, but none have reported a differentiated analysis
aimed at understanding this aspect. For example, Frankidriki 2009) collected responses from both

users and nowsers of LCA, however they did not publish a separate analysis of the two subsamples in
order to understand whether there were differences between the experiences and the expectations.

Our third and durth research questions are:

RQ3: What are the main barriers experienced by firms that have implemented and LCA?

RQ4: Are the expected barriers of an LCA confirmed after its implementation?

Methods

In order to answer our research questions, we explaia collected by an empirical survey carried

out within a European research projetob define the statistical population of our survey, we only
considered firms that had implemented an LCA or an environmental initiative according to an official
international standard. This decision relies on the following considerations:

1 LCA is a calculation tool that does not require a certification according to a specific standard
(i.e. ISO 14040; PAS2050, etc.); it is a deliberate choice of a company since itritagy vol
instrument (ISO, 2006). Therefore, a complete list of the companies that have implemented an
LCA is not available. One of the most important European schemes of environmental product

declaration is the International EPD System, a programme for Itypenvironmental
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declarations managed by the Swedish Environmental Management Council, which is the only
scheme providing a public list of adopters organizations;

9 [/! A& dzadzZltte | YFyAFSadldAazy 2F TN QA -
requires the adoption of a set of environmental instruments (Finnveden and Moberg, 2005).
Since LCA is a complex method of analysis (Le Pochat et al., 2007), companies are more likely to
be familiar with them if they have a high awareness of envirorashégues (Bauman and
Tillman, 2004).

I Tosome extent, both EMAS and Ecolabel standards rely on a life cycle perspective. EMAS, more
than 1SO14001, requires the identification and assessment of indirect environmental aspects.

In other words, it requires asssing the environmental impact along the entire supply chain of

a product and service, focusing on those phases in which a company has an influence (Testa et
al. 2014). EU Ecolabel takes into account a life cycle perspective, and its environmental
requirements were identified and quantified through a life cycle assessment (Testa et al. 2015).

1 FSCForest Stewardship Counisila globaforest certificationsystem established for forests
andforest products Though mainly designed for forest management for timber products, it is
also important for nosiimber products and other environmental services such as clean water

and air ad carbon sequestration.

A questionnaire was designed based on the literature mentioned in Section 2. First, in order to
understand the implementation of LCA, we asked whether respondents had implemented an LCA of
their own products or services. In accande with the literature, we then asked the respondent to
indicate their level of agreement regarding the benefits that they had experienced or expected to gain
after the implementation of the LCA. Similarly, we asked them to indicate their level of egreem
regarding the drawbacks that their organization had experienced or expected to experience during the
implementation of the LCA. In both cases respondents replied usipgiat®.ikert scale (from strongly

disagree to strongly agree).
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In addition, in ader to obtain policy suggestions, respondents were asked to indicate which further
incentives would be appreciated to support the implementation of an LCA. Finally, in order to
characterize the type of organization, respondents were asked for the fajlawormation: number

2F SYLX 288SaT 38 2F 2NHIYAT I GA2YT ydzYoSNI 2F O:
The questionnaire was designed taking into account the potential problems of common method
variance that can affect behavioral resdarSeveral procedural remedies were adopted to reduce bias,
such as avoiding vague concepts, complicated syntax and unfamiliar terms, keeping questions simple,
specific, and concise and guaranteeing respondent anonymity (King and Bruner, 2000).

In addition, because studies have shown that question formulation can alter results by as much as 50%
(Cannell et al., 1989), the questionnaire wastpsted with four companies. On the basis of feedback,

the survey was revised and simplified.

The questionnaire wathen submitted to around 2000 organizations. The email addresses of the
O2y il OG LSNBE2Y Ay SIFOK 2NBAFYATFGA2Yy 6SNB (I 1Sy
EU Ecolabel register, and EPDs register. The survey was carried out betwegradahMearch 2014.

The guestionnaire was emailed to the environmental manager with a brief description of the research
aims and the instructions to access thelioe questionnaire; further reminders were sent over the
following months.

By the end of thewsvey, 122 correctly completed questionnaires were collected, with a general average
response rate of 6%. The response rate varied across respondents according to the certification
instruments they applied. As expected the best response rated concernkthdt(86%)and EPD
companiesZ5%) organizations that had adopted standards with few connections to an LCA approach

on products had a lower response rate: 5% for EMAS organizations, and 6% for FSC organizations.
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Results

Sample description

The completed gestionnaires were classified into two groupsdéd on the adoption of LCA:group

1 companies that had already implemented an LCA for at least one product; group 2 no LCA
implemented.First, the characteristics of the respondents were analysed andtis@ty significant
differences in answers between L-@dopters and neadopters were tested by performing the Mann
Whitney test.Table 1 reveals that L&@&8opters are on average larger companies thanadpters,

which confirms, how a lack of resourcebjch usually affects smaller organizations, is still a significant
drawback This is also in agreement with most findings in the scientific literature (Bauman and Tillman,
2004). Older organizations are more likely to adopt LCA than younger organizatiadslition, LCA
adopters are more likely to work in a European or international market. In fact, a higher institutional
complexity experienced by organizations that operate in foreign markets (King et al., 2005) could
increase the potential benefits &fCA adoption and influence organizations to invest resources in its
implementation However, neither the number of competitors on the market nor the position along the

supply chain seem to play a significant role in explaining whether or not to addpfan L

Table 1: Main characteristics of respondents

Variable Weighted mean ManngWhitney U
test.
Al LCA adopters LCA non
adopters
Number of employees
(reported as the natural 4.29 5.20 3.76 -
logarithm of the number of (120) (44) (76)
employees)
Age ofthe organization 41.44 46.84 38.15 .
(years) (119) (45) (74)
natonat: 3 European: 4. | 238 2568 223 .
International) (122) (45) (77
Number of competitors (1:
less than 5; 2: from 5 to 10; 1 (21'21% ?42; %7%5 -
more than 10)
Primary costumers (1: B2B; 1.29 1.24 1.32 i
B2C; 3: other) (121) (45) (76)

* ** and *** indicate the significance at the 10%, 5%, and 1% levels, respectively.
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Benefits of LCA

To answer to the research question 1 (RQ1: What are tle meaefits experienced by firms that have
AYLIX SYSYGSR +y [/ ! KO GKS NBadZRRAIIBNEEOEK S SABNID S
discussed in Section 2, the most common benefit reported in the scientific literature is the
environmental improvemendf products, processes or services that is gained through the application

of LCA (Early et al, 2009; Almeida et al., 2015; Berlin et al., 2008). This is easily explainable considering
that LCA started as an instrument to assess environmental impacts, vdsoges are commonly
analyzed with hot spots analysis or contribution analysis. The environmental improvement of products

or services was also found to be an important benefit in our research, however it was not the highest
ranking benefit. According tauo findings, the benefits recognized as most important by companies
were both internal and external (Table 2). Focusing on the internal benefits, companies described LCA
as a tool able to provide useful information to drive strategic decisions (averagd ) and product

design (3.78). It is also perceived as an opportunity to improve the current monitoring systems in order

to make them more effective in terms of its informative capacity (4.03). A higher quality of information
provided by LCA increagbe awareness of top management (3.72) on environmental issues and, to a
much lesser extent, employees (3.03). Finally, LCA seems to improve environmental management
practices (3.24)Regarding the external benefits, the information obtained by the LOk&snthe
communication of green attributes to market stakeholders more substantial and robust. This is well
mirrored in the highest benefit experienced by ia@Apters which is an increase in marketing
opportunities (4.08). This new information is usedvte N2 @S G KS O2Y LI y& Qa NBLU
increase customer satisfaction (3.21), for instance, by meeting a specific request, thus improving
competitiveness (3.40Dn the other hand, companies do not experience significant benefits in terms

of legal compliance (2.51), financing opportunities (2.09) and, in general, relations with public
institutions (2.66. Although requiring a lot of data from the entire supply chain which greatly involves
suppliers, the implement®n of an LCA does not improkeations with suppliers (2.38n order to

answer to the research question 2 (RQ2: Are the expected benefits of an LCA confirmed after its
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implementation?)we compared the distribution of answers to each item of-adbpters and non

adopters by performing thManrgWhitney U test.

Table2. Benefits of LCA

Benefits Weighted mean Mannrg
Whitney U
test.
Al LCAadopters LCA not
adopters
LCA is a tool to identify environmental foc 3.83 4.08 3.67 -
points to drive strategic choices (97) (36) (61)
LCA supports the implementation of 3.70 4.03 3.50 -
monitoring systems (96) (36) (60)
. . N 3.28 4.00 2.85 e
Creation of new marketing opportunities (94) (35) (59)
; . 3.53 3.78 3.38 .
LCA is useful for product design 97) (36) (61)
LCA involves top managers in environmer 3.39 3.72 3.18 -
issues. (97) (36) (60)
Improvement in the reputation of the 3.31 3.63 3.12 -
organization (94) (35) (59)
Environmental improvement in products 3.03 3.42 2.81 -
objects of LCA (92) (33) (59)
Improvement in the competitive advantag 2.93 3.40 2.64 .
of the organization (94) (35) (59)
Improvement in environmental manageme 3.07 3.24 2.97
practices (93) (34) (59) i
Improvement in customer satisfaction 2.96 3.21 2.81 *
(93) (34) (59)
Increased awareness of employees in 3.00 3.03 2.98
environmental issues (94) (39 (59) i
LCA increase the level of cooperation witl 2.90 2.92 2.88
the company (96) (36) (60) i
Increased differentiation of 2.56 2.68 2.49
products/services (93) (34) (59) i
Improvement in the relations with public 2.56 2.66 251
institutions (94) (35) (59) i
Improvement in legal compliance 2.84 2.51 3.03 *x
(94) (35) (59)
Improved relations with suppliers 2.22 2.38 2.12 -
(93) (34) (59)
Improved relations with the owner or the 2.32 2.34 231
group (91) (32) (59) ]
Increased sales of the procts objects of 2.26 2.24 2.27
LCA (93) (34) (59) i
Improvement in financing opportunities 2.38 2.09 2.56 *
(94) (35) (59)

* ** and *** indicate the significance at the 10%, 5%, and 1% levels, respectively.
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Table 3 classifies the benefits according to their importance for the entire sample (> or < the average
value 3) and to the statistical significance of the difference between the average values of the two
subsamplesTable 3 highligls that non adopters tend to underestimate compared to the real benefits
experienced by LCA adopters. The mean value of each benefit experienced by adopters was, apart from

a few exceptions, consistently higher than the expectations of non adopters.

Table 3. Classifitan of the benefits according to the agreement between LCA adopters aratiopters and their absolute

relevance

Not relevant

Relevant

Improvement of legal compliance (**)

Improvement in financing opportunities

)

Not Improvement in the relations with public| Improvement in envenmental management
significant institutions practices
difference i ) .
between LCA Improved relations with the owner or the| Increased awareness of employees in
adopters and group environmental issues
not-adopters | |ncreased differentiation of

products/services

Increased sales of the products objects

LCA

Improved relations with suppliers

LCA increase the level of cooperation

inside the company
Significant Improvement in the competitive advantag Creation of new marketing opportunities (***)
difference of the organization (***) . .
between LCA Environmental improvement of products
adopters and Improvement in customer satisfaction (*)| objects of LCA (**)
not-adopters

Improvement of the reputation of the
organization (**)

LCA is a toobtidentify environmental focal
points to drive strategic choices (**)

LCA is useful for product design (*)

LCA facilitates the implementation of
monitoring systems (**)

LCA involves higher manager involvement in
environmental issues. (**)

There are also some statistically significdifferences among the two groups that are worth
highlighting Regarding the creation of new marketing opportunities, non adopters rank the benefit as

not relevant, whereas the experience of LCA adopters demonstrates that there is a real possibility of
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increasing marketing opportunities by using LCA ressitsilarly, non adopters underestimate the
ability of LCA to support an improvement in competitive performance, in the environmental
performance of products and customer satisfaction, whereas theydiblseen experienced by firms
having implemented LCAon adopters do however expect an LCA to improve compliance with
environmental law regarding products, whereas adopters tended to disagree regarding the

achievement of this benefit.

Drawbacks of LCA

Our results stress that the main barriers experienced LCA adopters is data collection-Jatbierihg

of data and information, in particular from suppliers, is the most difficult phase of the LCA study (4.11)
and even when the data are collectedeimtally (3.44). An LCA study needs not only environmental
parameters but also data from production, sales, logistics, purchases, R&S, distribution as well as how

a product is used by intermediaries and clients (for example, how a paint is applied).

Thus d#a collection means that an LCA may be perceived as a time consuming (3.94) and requiring

considerable human resources (3.67). Moreover, LCA adopters mentioned the high costs involved for

consultants (3.61) and software (3.39) as relevant barriers tadddbéequently firms that have built up

an internal capacity to develop a LCA study using software, and firms that need to acquire the necessary

skills both experience the same drawback.

Communication issues also pose a barrier. Although an LCA is oaerafithtools for developing the
market for green products by increasing the reliability of green information of products and making the
relation buyerseller more trustworthy (Iraldo et al. 2014), the results may be difficult to interpret (3.12
and 3.18) ad hard to communicate to the target audience (3.38). Finally, our study highlights that the
initial phases of the LCA study (i.e. defining functional units, scope, or system boundaries), although very

important, were not seen as a relevant obstacle.

In arder to answer to the research question 4 (RQ4: Are the expected barriers of LCA confirmed after
its implementation?)we compared the distribution of answers to each items of LCA adopters and non

46



adopters by performing the Magivhitney U testSimilarly ¢ the analysis on benefits, Table 5 classifies
the drawbacks according to their relevance for the entire sample (> or < the average value 3) and to the
statistical significance of the difference between the average values of the two subsampkesthe

benefits, there are few differences between the expected evaluation and experienced drawbacks.

Table 4. Drawbacks of LCA

Mann
Hurdles Weighted Mean Whitney U
test.
All LCA adopter | LCA notadopter
. . 3.96 4.11 3.86
Collection of data from suppliers (95) (36) (59) -
o . 3.63 3.94 3.44 o
LCA is time consuming 97) (36) (61)
Significant involvement of intern 3.47 3.67 3.60 i
human resources (97) (36) (61)
. . 3.52 3.61 3.46
High costs for expert involvemel (97) (36) (61) -
Collection of data inside the 3.2 3.44 3.05 .
orgarization (95) (36) (59)
. . 3.30 3.39 3.25
Software is too expensive 97) (36) (61) -
L 3.24 3.38 3.15
Communication of the results (93) (33) (59) -
. . 3.47 3.31 3.58
Evaluation of data quality (95) (36) (59) -
The coordination between 3.27 3.28 3.26
internal and external resources i (97) (36) (61) -
difficult
Collection of data from other 3.51 3.19 3.70 .
sources (95) (36) (59)
. 3.20 3.18 3.20
Interpretation of the results (92) (33) (59) -
. 3.23 3.12 3.29
Analysis of the results (93) (34) (59) -
P . 3.16 3.03 3.24
Certification/review of the study (92) (33) (59) -
L - 3.22 2.83 3.46 -
Definition of system boundaries (95) (36) (59)
Definition of scope and object 0 2.99 2.69 3.17 -
the study (95) (36) (59)
- . . 3.02 2.5 3.33 -
Definition of the functional unit (95) (36) (59)

* ** and *** indicate the significance at the 10%, 5%, and 1% levels, respectively
First,the initial phases of an LCA study, although not identified as a relevant obstacle by LCA adopters,

were perceived as a potential diffiguby nonadopters. The noadopters identified the definition of
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functional unit, scope and system boundaries as a relevant barrier to performing an LCA, whereas this
was not confirmed after having conducted an LCA siildylesser importance given teese difficulties

by companies that had already implemented LCA may due to their having consultants or experts
specialized in LCA who usually solve these problemsaddgriers may tend to underestimate the role

of the consultants in this kind of assessinérus overestimating the technical difficulties connected to

the first phase of an LCA stu@econdly, LCA adopters perceived the collection of data inside the
organization as more difficult than nadopters, and nogadopters rated the collection of thafrom

other sources as being more difficult than LCA adopters. In fact data collection is demanding, also when

consultants or experts are present, due to the reliance on internal resources as well.

Table 5. Classification of the barriers according tagineement between LCA adopters and-agopters and their absolute

relevance

Not relevant Relevant

Not significant Communication of the results
difference among
the two average

values Interpretation of the results

Analysis of the results

Certificatiorfreview of the study

Identification of activities for the improvement in environment|
performance

Collection of data from suppliers

Evaluation of data quality

Software is too expensive

High costs of expert involvement

Significant involvement of internaliman resources

The coordination between internal and external resources is
difficult

Significant Definition of scope | Definition of the functional unit (***)
difference among | and object of the
the two average | study (**)

values

Definition of system bourdies (**)
Collection of data from other sources (**)
LCA is time consuming (**)

Collection of data inside the organization (*)
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Finally, we investigated whaicentives might be able to overcome the perceived or experienced
barriers to LCA implementatioBoth adopers and noradopters agreedhat all suggested incentives

were useful to support the im@ientation of LCA, particularfjirect financial support and tax
reduction

Also free access databases and software, which greatly reduce the costgiktatefthe access to
consulting services offered by the product/category associations were seen as means to break down
barriers. However, help deskgere not seen as being a valid means to overcoming the existing
drawbacks of LCA implementation.

Discus®n and conclusions

The objective of this paper was to understand the main benefits and barriers that LCA adopters perceive
and how the experiences of LCA adopters differ from the expectationsaflopters. As already found

in the literature, the findigs show that LCA adopters experience releb@mefits related to both

internal and to external factors. Regarding the internal benefits, the survey confirms the relevance of
LCA for driving strategic decisions and guiding product d&iggeathaler anMargni, 2005, Cooper

and Fava, 2006; Frankl and Rubik,19%8e implementation of LCA has also been proven to have a
positive influence on the improvement of monitoring systems and the environmental management
practices, thus highlighting a benefit nonmmonly reported in previous experienc&egenthaler and

Margni, 2005.

The survey also shows that there is an increase in the awareness of top management and employees of
environmental issues, in general, confirming the findingsradflo et al. 2009According to the
NBaLRYyRSyGas FyR Ay fAYS gAGK GKS FTAYRAYy3IA 2F :
communication of green attributes towards the market stakeholders (Nakano and Hirao, 2011; Teixeira
and Pax, 2011), to improvethecomg' @ Q&4 NBLJziF A2y FyR (G2 AYyONBIas
Murillo and Smith, 2009), and, as a consequence, ultimately to improve competitiieasss €t al.

2009.
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Most external benefits thus seem to derive from the market. This means tha t&£inly used as a
competitive tool, especially to support the marketing activities of those companies that apply it to their
products and services. This is interesting especially from a business and management perspective. An
LCA is considered a kigtrument to effectively endorse green marketing strategies, rather than to

feed into more general and wider communication strategies aimed at all kinds of stakeholders.

This is also confirmed by another piece of evidence collected by our study.dtifaogh LCAelated

benefits have been found in the relationship with public institutigvifi@mson et al., 200&uhaiza et

al., 2012; Delmas and Toffel, 2004), this was not confirmed by our respondents. One surprising aspect
is that LCA did not impve relations with suppliers, which is contrary to findings of some case studies
(Nakano and Hirao, 2011). The most important barrier is the collection of data, both inside and outside
the boundaries of the organization, which is intensively discussee iiite¢tature (Frankl and Rubik

2009; Rebitzer at al., 2004; Cooper and Fava, 2006). We have shown that this barrier clearly persists for
adopter companies, regardless of their size, despite the availability of new datasets and the refining of

IT tools fordata collection, etc.

The results of the survey also confirm the findings of other authors regarding the concerning the time
and expertise required in an LCA, together with the high cost involved in contracting external experts
and consultants (Clarck abdeuw,1999; Moss et al. 2008; Olinzock et al., 2015; Cooper and Fava, 2006;
Teixeira and Pax, 201The comparison of the results of adopters and-adapters reveals that, in
general, noradopters tend to confirm the findings of LCA adopters, althoutfhsome differences.

Firstly, non-adopters tend to overestimate the difficulties and underestimate the benefits of LCA
compared to LCA adopters. It is clear that the knowledge of LCA is still low and that once a company
adopts it, it discovers that thefficulties (especially from a technical and methodological point of view)

are more manageable than expected, and that the benefits are real and greater than normally believed.

Significant differences emerge in the difficulties connected to the practipldmentation phases of

an LCA, such as the identification of the functional unit, the definition of the system boundaries and the
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scope of the study. These are classified as not relevant bydapters, whereas by natdopters they

are seen as high bagrs. Mn-adopters normally expect that the adoption of LCA improves compliance,
instead adopters do not perceive such a bengiactly the opposite results regard the possibility of
creating new marketing opportunitieslon adopters rank this benefit ast relevant, whereas the
experience of LCA adopters demonstrate that there is a real possibility of increasing marketing

opportunities by using LCA results.

The study contributes to the literature in several ways. First, we provide new data on theregserie

of companies with LCA and the potential benefits and barriers connected to this tool. The findings were
compared to the evidence found in scientific papers and case studies in order to highlight similarities
and differences.The results were analysedparately for LCA adopters and ramtopters, to compare

the findings obtained for the two categories, which is the first time that a comparative analysis of this

kind has been performed and the results reported.

The findings of the comparative analgtied light on LCrelated issues both for companies and public
servants interested in promoting sustainable production and consumption. The misconception of LCA
bynont R2 LJG SNEZ O2YLI NBR GRBA SKE: RO\NBIOK 2 ISE SredRel S3/ d25-
awareness is key to the success of LCA and to their more widespread adoption by companies, especially
SMEs. It is essential to create and increasingly disseminatehiavownd sensitize companies to the

real barriers and benefits of adopting an LT# awareness of potential LCA adopters can be raised by
training and education initiatives, as well as by increased possibilities for companies to experiment with
these kinds of tools, also thanks to public programs for financial support or fiscalvesdetg.
detaxation). On the other hand, market and communication research would contribute to better
understand how the environmental impacts of products can be more effectively communicated to
clients and consumers, in order to enable companies thaissto adopt a LCA to gain a competitive

advantage and be rewarded on the market.
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In addition to the positive features of this study, there are also various limitations. This study focuses on
firms located in a particular geographical area (Iltaly) aaddbults cannot be extended to the whole
population of companies worldwide. Another limitation is that only aggregate results are analysed, with
no differentiation according to the different kinds of companies involved (small, medium or large
companies foexample). Further research is needed to better understand whether different types of
firms (size, market and typology of products) have different attitudes toward LCA and whether this tool
has higher or lower benefits and barriers for the different gsotijnis will help decision makers to adapt

the appropriate policy actions to the different sectors, if relevant differences in terms of benefits and

barriers emerge.

Another interesting aspect would be to compare the Italian results with the resultsesfExiropean
member states. Despite the limitations, the study providegfilimsight into how companigerceive

the LCA tool and what expectations and ideas the companies have that do not use this kind of tool. The
comparison of the results of the twgroupsgives a valuable contribution to the understanding of the
barriers that firms face or think they face when addressing LCA, and useful insights on how institutions

should promote the application of LCA.

To sum up, communicating product environmém&rformance is today perceived as a priority by the
firms that use the LCA tool. The need to find a balance between accurate and scientifically rigorous data
(and their complexity) and easily understood labels is confirmed as the key for a successful
emvironmental footprint. LCA is an efficient tool for providing reliable data to the market and
stakeholders, and for avoidiggeenwashinghowever firms must be able to easily communicate LCA

numbers and indicators.

Our survey also reveals that tamkehd RSNE Ay (K O2YLIl ye +faz2 KI @S
the LCA as a decisional support tool. In this sense, we must interpret the survey results that indicated
the problems encountered when LCA results had to be transformed into guidelines for manage

(especially for planning and setting up environmental performance improvemehis)suggests that
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suppliers do not see or have any clear advantage in giving data to their clients to create an LCA. This
may be due to the fear of suppliers that theyl be judged on the data that they communicate, and a
general concern regarding how the communication of these data will affect their success on the market

in the future.
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Chapter 2

Enhancing the adoption of LCA by SMEs grouped in an industrial cluster: a case study of the tanning
cluster in Tuscarfytaly)

Keywords

small medium enterprises (SMES)
life cycle assessment (LCA)
industrial cluster

tannery sector

Greenhouse gas emissions from SMEs account for 70% of the industrial pollution in the European Union.
Due to limited economic and human oesces, only a few SMEs start procedures to evaluate the
environmental impact of processes and products through life cycle assessment. In this work, a cluster
life cycle assessment (ClusltaEA) is proposed as an instrument for the spreading and realinhti€A
analysis in clustered SMEs. This methodology is illustrated with a case study in the tanning cluster in
Tuscany. The different characteristics of the methodology are analyzed by identifying the intrinsic

strengths, weaknesses, opportunities ancetts. The application of this methodology in a particular
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cluster is then discussed in order to gather some helpful insight for the application of this methodology

in different clusters.

Introduction

Sustainability is increasingly becoming part of tleeyelay activities of firms and is seen as an important
source of competitive advantage. This is recognized as more common for big and multinational firms,
rather than small and medium enterprises (SMEs) (Kurczewski, 2014). However, for the European
Union, it has been estimated that about 99% of the companies are SMEs that employ 70% of the
European workforce and contribute 60% of the overall turnover (European Commission, 2014).
European SMEs contribute from 60% to 70% of the total environmental implaetBuropean Union
(European Commission, 2010) thus much effort has been made to involve SMEs in the reduction of their
environmental impact and in exploiting their potential for labor creation. To promote such involvement
European Commission has focusagoomoting life cycle assessment (LCA) and life cycle thinking (LCT)

in general (European Commission, 2003; European Commission 2014). However, the spread of these
instruments still remains the domain of the big firms. This highlights the barriers tEatfaté when

dealing with these kinds of instruments.

The aim of this work is thus to illustrate how the cluster structure can help in the diffusion of voluntary,
innovative and complex instruments for the evaluation of environmental impacts of produmig) a

SMEs, and to investigate which characteristics a cluster should have in order to successfully implement
these kinds of instruments, and particularly the LCA.

The paper describes the use, implementation and impact of a territorial approach for &m &CA
industrial cluster (hereafter, Cluster/ ' 0 Ay I OIF &S aiddzReé 2F GKS Gryy
Italy.

This study merges two different lines of research that are discussed in Section 1: industrial clusters and
LCA, in particular on ttieols and methods able to facilitate the adoption of LCA and related methods

by SMEs. Attempts are made to link the two streams of research, underlining how the first can be fruitful

in the diffusion of the second among SMEs. In the subsequent sectiodssevioe the case study of
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In the case study, a participatory and collective approach is implemented in order to gather data and
information for the CA from the tanneries. In addition, some information on the cluster and a
discussion on the managerial, environmental and policy implications arising from this case study are
given. In order to clearly explain every facet of the suggested tool and ekthstady, a SWOT analysis

was performed and discussed.

LCA and SMEs: the odd couple?

In the last few years, LCA have been used to assess the potential environmental impact of products,
services, organizationBgumann and Tillman 2004As defined by théSO standard (UNI 2006a, UNI
2006b), an LCA is used to assess the potential environmental impacts and resources used throughout a
LINE RdzOG Q& tAFSO&O0ft S AdSdE FNRY (GKS | OljdzAaAidaAz
managementThe resits of LCA have then been used for-design purposes (Gonzaléarcia et al

2011, Bhander et al 2003), process analyses and improvembligsletSchmidinger and
Narodoslawsky 2008, Jacquemin et al., 20f8licy design and evaluation (Curran 1997) ketarg

(Iraldo et al., 2013), arfdr the management of the supply chain (Srivastava, 2007).

Despite these important studies in the field of LCA, there are only a few works in the literature that deal
with the adoption of LCA, or more generally LCT, BsSM

Currently, most of the work conducted on SMEs and environmental issues focuses on the obstacles and
barriers these firms face in adopting environmental best practices. As summarized by Revell (2003), an
important barrier that SMEs face is the lackrajagement with environmental issues amongst owner
YIYylF3ISNE RdzS G2Y + 06StAST GKIG GKS SYy@ANRBYYSyl
and understanding in tackling of environmental issues; a low level of compliance due to a lack of
awarness of environmental regulations; and a low level of uptake of environmental management

system as a result of a lack of time, money, and technical knowledge.
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According to Pamminger (2011), there are few differences among sectors since most SMEs have a
relatively low knowledge of environmental assessments or LCA and also a lack of experience with
assessment tools.
Beyond a lack of environmental culture, the problem stems from thelesign tools that have been
designed without any thought of integratittgem into SMEs (Le pochat et al. 2007) or of meeting their
requirements and needs (Moss et al. 2008).
The academic world tends to focus on three different aspects regarding the adoption of LCT in SMEs:

- Convincing SMEs to adopt LCT or environmental baestiges

- Developing simplified tools (particularly wedsed) for the creation of a simplified LCA or

carbon footprint (Naldesi et al 2004, Sherry et al. 2012).
- Developing procedures and guidelines specifically for SMElisson et al. 200Blaldesi eal
2004, Le pochat et al. 2007)

According to respondents in a survey performed by Pamminger (2011), the main drivers for
implementing LCT are demand by customers and legislation, which is confirrdadkbgson et al.
(2008) Moss et al. (2008) suggedtat one method for increasing the interest of SMEs in the
environment is to stress the financial advantages resulting from the assessment and the possible
improvement in their marketing potential. In Le pochat et al. (2007), the LCA is described Hlddalifficu
use in a business, timm@nsuming and complex to manage, while a simplified LCA is seen as more user
FNASYRf& o0dzi tSaa | OOdaNI GS® 1 26SOSNE 020K | NB
services and invest in the software.
One way® overcome these barriers is the joint action of more SMEs in the same cluster or supply chain,
who can combine their efforts, resources, knowledge and data in order to create a scientifically sound
LCA. This approach was proposed by UNEP (2005), wikBsug SR (KIF G | OGA2ya &Kk
ONI YyOK 2F FANNYA&AEZ FYR {FftlF FYR /1&aGSttlFyA OHAANC

enterprises in the furniture supply chain. The outcomes of their case study highlighted the importance
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of the wider involvement of supply chain and stakeholders, and that the role of a consortium of firms is
crucial in promoting and disseminating best practices among firms.

A similar concept was also suggested by Revell (2003) who highlighted the possiblereale of t

I 3420AFGA2YyAaY 6KAOK FINBE aSSy Fa GKS LINAYIFNE | 3¢
adza G AyrFroAtAGe AaGNXGSaIASaédd ¢KS ada{ag9a FyR GKS
GKFG | aadGNRy3 adzZlll2 NOR T A & AR IEdA NDRIZNBNESY ya D@ iv2yd
Such strong support is especially important when talking about industrial clusters, i.e. geographical
concentrations of interconnected companies and institutions in a particular field (Porter 1998). An
industrial alister has long been seen as a competitive advantage for the SMEs involved. Several studies
have underlined the importance of collective initiatives boosted by local institutions. Local associations
represent the collective interest and, together with lazalegional governments, promote joint actions
among firms by providing highly specialized services and also a social dimension (among others, Nadvi
1999).

It has been shown that the joint action of many SMEs coordinated by local associations can obtain
successful results in the export of goods (Mesquita and Lazzarini, 2010), in the building of collective
facilities (Ferrer et al. 2012), and in the adoption of environmental management schemes (Daddi et al,
2010).

This work therefore investigated how thénjoaction of local institutions and firms can be successful in

the diffusion of LCA thanks to the creation of an average LCA of the main products of the industrial
cluster.

In addition to the studies already cited, practical sectorial experiences orgave@A of the typical
product can be found in the International EPD System. The latter is a programme for type |lI
environmental declarations managed by the Swedish Environmental Management Council which,
answering the needs of the industry, recently idtroed the concept of sector EPD in its General

Programme Instructions (EPD 2013), also specifying the rules for the creation and certification of this
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particular type of LCA. In the International EPD system, several average or sectorial LCAs have been

registered and are reported in Table 1.
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Tablel. Summary of the average or sectorial EPDs certified in the EPD @ystem

TrentinoAlto Coop mineral European European Cement Buzzi
Information . Greek oil Puglia oil Greek kiwis P galvanic waterproofing . Concrete Buzzi Unical
Adige apples water ; . . Unicem
industry bitumen industry
. agricultural and agricultural and agricultural and food .
Sector agrifood - . - . - - . bitumen cenment concrete
food (agroindustrial] food (agroindustrial] (agroindustrial) beverages galvanic
typical product,
Typg Of. typl_cal_product, group of farmers . typl_cal_product, group (.)f companies, average product | sectoral EPD | sectoral EPD average product average product
application territorial cluster | (small group of olivg territorial cluster territorial cluster
growers)
Location Italy Greece Italy Greece Italy Europe Europe Italy Italy
Type of olive growers and o| . I galvanic . cement
- apple growers olive farms kiwi growers supermarkets . bitumen producers concrete producers
enterprises producers companies produces
4 organisations 68 Greek olive 63 farms located in 99 growers from Pieri 13 Buzzi group
Number of org growers from The - Prefecture located in | 1 of supermarkets 46 located in | 42 located in plants , located | 1 plant that produces 5
. with 13.250 Puglia that supply - . N .
enterprises Peloponnese and . the Municipal (5 water springs) | the EU European countries| in different kinds of concretes
producers two cooperatives . . .
Crete depatment of Karitsa Italian regions
Assomela farms and two roducers' European Bitumen
L farmers' group and | cooperatives63 P o COORP ltalia and § Assoation o ) .
Involved organisations of . . organization . Waterproofing Buzzi Group .
actors roducers union of olive farms of the consisting of 99 producers of Galvanic Associationd? lants Buzzi Group plants
P - cooperatives OASI / ASSOPROL g spring water Companieg6 LT P
cooperatives growers. . enterprises
BARI companies
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In the literature, there are examples of average or sectorial LCAs. Iraldo et al. (2013) report the average
LCA of olive oil used a green marketing strategy, and Van der Harst and Potting (2014) present an
average LCA of disposable polystyrene beverage cups.

LCA studies for clusters of enterprises: the Chisg

Some of the most important practical barriers encountered by $MiBe creation of an LCA can be
overcome using a cooperative approach based on developing common instruments and exploiting
synergies among firms. We coined term ClukteA in order to differentiate this kind of cooperative

LCA from the LCA for an indival firm. The ClustdrCA is based on the possibility that some factors
GKFG FNB O02YY2y (2 | LI NIOAOdzZ NI ANRdzL) 2F FTANXA

the firms can later draw different benefits.

At the European level, clustergmg officially recognized by the Final Report prepared by the European
Commission Expert Group on Enterprise Clusters and NetWoek#ous scholars have investigated the
possibilities of creating synergies at the cluster level to facilitate the adopti@mvironmental
management instruments. There have been various studies related to the EMAS cluster approach or
other approaches used to facilitate the spread of Environmental Management Systems (EMS) among
tenant companies, such as Tessitore et al. (ROAhmenberg et al. (1999), Halila (2007) and Zobel
(2007). In almost all the cases, the environmental and economic benefits for firms have been registered
and synergies at the local level have been activated.

Describing a Swedish projectfemded by Elbtructural Funds involving 30 companies, Zobel (2007)
describes how EMS can be promoted by drafting joint EMS documentation, as well as setting up
extensive joint training initiatives, joint internal and third party audits. Other research in this field has
focused on the impact of the cluster approach on the competitiveness of the industrial districts (Daddi
et al. 2012), on the application of the approach in other productive contexts such as the tourist sector
(Battaglia et al., 2012), and on the spreathancluster of Corporate Social Responsibility tools such as

the certification SA8000 (Battaglia et al., 2010). The cluster approach to spreading EMS is has also been
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adopted in non EU countries, e.g. fRRegional Environmental Management Systems (REB)dain

the United States (Welford, 2004).

Similarly to the EMAS cluster approach, the firms that decide to share the same practical path for the

creation of an LCA can be characterized by different factors, for example they:

work in the same supply dnain the production of the same product

- involve the same upstream phases of a certain production chain, producingirssingd
products or intermediate products that would be used by a small group of firms (or at least only

one firm)

- independently ussimilar processes for the production of similar finished products, and, in the

OFrasS 2F &AYAfTI NI FAYAAKSR LINRRdzOG&Z | NB Ay

- work in a homogeneous productive area, characterized by several similar prodket to
traditional manufacturing that is promoted as a guarantee of quality. In this case, there is a
mixture of relationships already described: competition, supply chain, collaboration and

workload sharing based on-opetition (i.e. cooperative copetition).

When one of the above four factors is operative, it is possible to consider the marketable product
produced by the group of firms as sufficiently homogeneous for the synergic application of the LCA
YSGK2R FyR GKS ONBI {Aef forrGustelCAGtGL el aNJBdRantagp, /thHe ® L
relationships between the firms and other institutions should be studied and in some way used in the
LCA study. The structure of the cluster, in terms of the typology of firms it is composed of, and the
nature and kind of relationship between the different actors within the cluster provide useful
information.

The Clustet. CA can be also seen as an expression of Life Cycle Management (LCM) practices, where the

YIAY 2062S0O0GA0S 2F [/ a OdLLCT idotESpraitiSarapplicaton dndiseangtiz G A
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application of ClustetCA, the main principles of LCM should be considered, such as: the search for an
agreement among the stakeholders, consensus on the scope of the work, and the calibration of the

workload according to the scope.

Case study and data sources
Since it is interesting understand which mechanisms succeed in getting firms onboard, and how a
proactive response can be stimulated by the firms themselves, the case study (Yin, 2009) was chosen as
the research method. This enables the dynamics within the cluster and the individual firms to be
examined, which is important when dealing with envirental aspects.
The main goals of this study are to:

A create an average LCA for the main products of the cluster

A increase the awareness of SMEs and trade associations regarding environmental issues

A set up a collaborative and networking approach for cagrgiat the scenario modeling and

collecting data

The creation of an average LCA for the main products of the district can be seen as a driver that
stimulates a response in the actors inside the cluster. The responses can be seen in the establishment
of colaboration and networking among firms, and between firms and institutions and in the increased
awareness of SMEs and institutions in environmental issues.
/'+aS addzReyY ¢KS GFryyAy3a OtdzadSNI 2F {Iyidl / NROS
¢ KS Of dzaliSNI 2F { I eflliniTustanyR(c@rral fatigf doers Bid/aged with 2 radius of
about 10 km, 90,000 inhabitants, and includes six municipalitiestanning cluster of Santa Croce
adzt £t QI NYy2 Aa 2yS 2F GKS Yz2ald AYLRNIFydnaidy GKS
international levels. Tanning in this region dates back to the 19th century and after Second World War
greatly expanded and became an intertwined part of the urban settlement. In the 1970s, the tanneries

began to move away from cities to industaatas. This process established an industrialization path
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characterized by the shared plan of development policies by the local public administrations and the
enterprises, usually represented by local associations. The industrial cluster accounts f8b%botit
the Italian production of tanned leather and 98% of the Italian production of leather for shoes. The
productive model is characterized by an extremely fragmented SME structure. In the cluster there are
about 600 enterprises (tanneries and subcocies) with 8000 operators. The cluster is characterized
by an extremely active collaboration among the most important stakeholders that facilitates the
development of networks and strategies for the creation of services for the entire supply chain and for
the protection of the environment.
The tanneries inside the cluster are supported by local associgatidealing with issues related to their
G2N] ® ¢KS G2 YIAYy Faaz2z0AtrdAz2ya Ay (GKS Of dzaidsSt
includes abut 200 tanneries mainly specialized in the production of chrome tanned leather, and
G/ 2ya2NI A2 [/ 2yOAFG2NR RA t2yGS | 932flé3X 6KAOK
production of vegetable tanned leather and leather for shoe soles.
Thelocal associations provide highly specialized technical support on issues related to the environment,
safety, financial, education, research, and others. Local associations also support export activities,
promoting and coordinating the participation oktbluster at international events.
Regarding environmental issyegth the support of the local associations, the tanneries have dealt
with:

1 Waste water treatment plants

9 Industrial areas

1 Recovery of bproducts

1 Reuse of sludge from wastewater treatmersrb

1 Recovery of chrome
From the activities of tanneries and local associations, a large number of consortia and facilities were

established inside the cluster such as waste water treatment plants, a plant for the recovery of chrome
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from exhausted soluti®) various consortia for the recovery of pyoducts and sludge, consortia for

exports, promotion, and urbanization (Figure 1).
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Figure2. Relationships between tanneries and the consortia inside the cluster

Another institution hat plays an important role inside the industrial cluster is a technologypiéel

the Polo Tecnologico Conciario (Po.Te.Co.), which trains technical personnel and carries out applied

research. The main fields of Po.Te.Co. are environmental sustiindiglinnovation of products and

processes, a laboratory for experimental activities and training in human resources. Recently, local

associations together with a few local associations from other tialuslusters, promotedsome

research which, thargito the support of the regional government of Tuscany, after a few years resulted

in the first draft of a methodology for an EMAS scheme at a cluster level.

Method and data collection

This study was performed using a methodological framework based ¢8@h&tandards (UNI 20064,
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In the case study, the Cluste€CA was used in order to create an average LCA for the main products of

the cluster:
- Chromium tanned kther
- Vegetable tanned leather

- Sole leather
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The system boundaries were taken from cradle to gate, since the analyzed products are intermediate
products that undergo a variety of subsequent processes. The investigated system includes livestock of
animals, tansportation of the raw hides from the country of production, tanning, wastewater
treatment, and the production and transportation of chemicals and packaging.
The following key issues were also considered:

- problems related to the data collection regardihg chemical substances used

- how to reconcile the data collected by the different firms
The ISO suggests several ways of dealing with the contribution of each product fromutputti
systems, such as the expansion of system boundaries or allocatiodiagcdo different criteria. In this
alidzResx GKS fNBFRe OAGSR t/w gl a T7TazoutpupsysteRs | YR
was chosen, which considers the total amount of environmental impact due to the production of the
product. Since bproducts have an economic value, an economic allocation between {m@dhycts
and the main product may also be suitable. Although the discussion on the allocation in the field of
tanned leather is very active, it was decided not to question the indisatéported in the PCR, since
the study is not focused on methodological issues but on the application of LCA in a cluster context.
There is also a debate within the lleat industry regarding whetheaw hides should be considered as
a waste of the slalnger process or if they should be considered as-prbguct, thus carrying a certain
percentage of the upstream burden and, in this case, how to establish the percentage of this burden.
Many researchers have dealt with this issue (e.g. Brugnoli, 20tRe,C2814). Since leather was
included in the first round of EU pilot trials for developing environmental footprint approaches to
standardized products, hopefully this point will be clarified once and for all.
In the meantime, in this work the indicatioosthe PCR that suggest a mass allocation factor to raw
hides for the upstream burdens were followed. We also followed the PCR and in terms of the choice of
0KS LINPOSaad dzaSR (2 Y2RSt GKS FINNYAY3I LKhsiST A
greatly influences the final results of the study, which must be taken into consideration in the analysis

of the numerical results. The EU pilot scheme will end in 2016 and will clarify, apart from these two
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issues, the choice of the functional unkietallocation factors to be used in the tanning process and
how to deal with other general assumptions, such as inventory data for chemicals and transportation.
The work will be of great interest since the decisions will be taken by representativasast @06 of
the European producers of tanned leather and, thus will be shared and accepted by the industry and
stakeholders.
According to the PCR, the functional units are defined as:

- chromium tanned leather: 1 %of finished bovine leather

- vegetable tanad leather: 1 rfof finished bovine leather
For sole leather, another functional unit was used which wasknelin to the producers and was also
suggested by Brugnoli (2012):

- sole leather: 1 kg of finished bovine leather
In our study, annual production érconsumption data were collected in 2010 and 2012 from 44
tanneries in the industrial cluster. The representativeness of the data in terms of production is reported
in Table 2. The representativeness of the data for chromium tanned leather and veggettidde was
evaluated for the two products together, since the data for the total production of the cluster is given

as an aggregated value of chromium tanned leather and vegetable tanned leather.

Table2. Representativeness of tlwllected data

Year Sample Total production Representativeness
of the cluster
Chromiumand |, , 8574815 | 47,943,700 | 17.8%
vegetable tanned
leather 2012 7436,245® | 31,000,000 A | 24%
Sole leather 2010 2,077,482 kg 39,198,000 kg 5,3%
2012 4,785,897 kg 37,984,000 kg 12,6%

During the inventory phase, it became clear that the tanning process in the cluster under study is
characterized by a high level of personalization and fragmentation. The tanning process performed in
the industrial cluster isiuch more of an artisanal, rather than an industrial process. This introduces the
additional difficulties regarding collecting data that have a high variability and high uncertainty, and
reconciling data from different firms that often perform differeppeés of processes and outsource
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different phases. In order to take the structure of the cluster into account, where outsourcing is quite
common, the process is divided into three main phases: i) basssltand tannage; iigtannage, dyeing

and fatliquoring and iii) finishing.

Primary data were collected for the supply of raw hides and for the energy and material consumption,
as well as waste production and emissions for the tanning prdses® of the tanneries started with
semifinished leather, such aget-blue, wetwhite or pickled leather. For this reason, annual data were
collected regarding the types of hides bought (if raw or $emshed and if so, what kind of semi
finished) and the provenience of each type of hide.

Annual data for the tanningrocess were collected fromarineries using questionnaire2o.Te.Co.
provided technical expertise in the collection of internal data and in the completion of the
questionnaires. After the collection of the questionnaires, Po.Tea@ided out a qualityheck on the

data and defined some indicators of consumption in order to identify any mistakes in the numbers. The
indicators defined are listed in TabldrBthe calculation of the average LCAs, the average values among
the firms of each input and outpdata were considered. However, in addition to the calculation of the
average values, the range of variation for each value was also calculated. Table 3 reports the average

values and the ranges of variation for the most important parameters for the gdatest products.

Chrome tanned Vegetable tanneq Sole leather

leather (x/n) leather (x/nf¥) (x/kg)
Electricity (kwh) 3.09 [1.964.41] 3.35[2.364.23] | 0.59 [0.110.96]
Natural gas (St 1.09[0.891.21] | 0.77[0.241.03] | 0.11 [0.070.14]
Water (nf) 0.18[0.150.21] | 0.12[0.070.21] | 0.02 [0.020.03]
Chrome (kg) 0.55[0.430.73] - -
Tannins (kg) 0.15[0.000.44] | 1.49[1.162.05] | 0.81 [0.740.90]
Sulphate (kg) 0.15 [0.080.25] 0.14 [0.090.20] | 0.05 [0.040.06]
Lime (kg) 0.18 [0.140.21] 0.2 [0.000.41] [0.11[0.110.12]

Deliming agents (kg)

0.11 [0.090.12]

0.12[0.010.23]

Sodium bisulphate (kg)

0.09 [0.060.17]

Table 3Average values and ranges of variation for the most important parameters for the production of the three types of

leather.

74




When dealing with an LCA of tanned products one of the main tasks is related to the chemicals used in
the process. A typical tannery can use up to 600 different chemicals, most of which are proprietary
mixes and the only informatioavailable is relatedotthe content of dangerous substances. These
products are usually sold by local suppliers who do not produce the chemicals, but simply act as
commercial entities. In addition, the chemical compounds used are often very complex or uncommon,
so the use of dabases for the inventories of these chemicals is not always feasible. Concerning the

chemicals, the major problems were:

No information on the place of production of the chemicals

- No primary data for the production of complex/'uncommon chemicals

Often an mknown composition of the blends of chemicals

Lack of inventories in the commercial databases

For our study, a list of chemical substances and classes of chemicals was defined and each tannery
provided the annual amount bought. In order to identify tlasses of chemicals, the document drafted

by the Italian Association of Leather Producers (UNIC, 2011) was taken as a starting point and adapted
in order to make it easily understandable for the tanneries. A class of chemicals instead of a single
substancevas required when there were many different chemicals that could perform the same task,
and when no precise information on the composition of the blend was available. In order to model the
classes of chemicals, a representative product available in tabad®s was chosen with the help of
Po.Te.Co. It was possible to find primary data directly from the producer only for vegetable tannins.
Since the chemicals used in the tanning process heavily affect the environmental impact, the quality of

the data is crrently being improved.

Results of the Clustet. CA

The results of the average LCA are reported in Table 4. The impact categories analyzed are those listed
Ay GKS t/w F2N aFAYAAKSR 020AyS tSFOIKSNEGt ¢KS 9
the analysis.
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Table 4Results of the average LCA for the three main products of the cluster.

1n? 1n?
. vegetable | chromium | 1 kg sole

Impact Category Unit tanned tanned leather

leather leather
Global warming (GWP100) kg CQeq 16.6 14.2 5.79
Ozone Iger depletion (ODP) Ea cral 1.12-1¢ 29110 3.45-1C
Photochemical oxidation kg GH:eq 2.13:1¢F 0.01 9.77-1C°
Acidification kg SQ@eq 9.09-1¢ 8.61-1F 3.49-1¢
Eutrophication kg PQ*eq | 6.89-1¢ 5.55-1F 2.72:1%
Water depletion m? 0.25 0.18 5.11-1¢
Bulk waste kg 1.46 1.64 0.59
Hazardous waste kg 1.7-1¢° 1.15-1¢° 3.25-1¢
Material resources (nerenewable) kg 16 5.51 8.12
Nonren_ewable resources for energy MJ eq 318 178 117
conversion
Material resources (renewable) kg 7 7 25
Renewa_ble resources for energy MJ eq 6.7 3.01 259
conversion

As can be seen from the table, vegetable tanned leather has a higher impact compared to chrome
tanned leather for all the impact categories, except for bulk waste and photochemicalooxidaie

higher impact of vegetable tanned leather is due to the higher amount of chemical products used in the
process. The impacts of chrome and vegetable tanned leather cannot be compared with sole leather,
because of the different functional units.

The contributions to the overall environmental impact of raw hides (including transportation) and
chemicals used in the tanning process are highlighted for the three types of leather in Fig. 2. These two

~ A N = z

contributions constituted more than 70% of the overal A YLJ- OG X 6A G K @K EOS LI
- water consumption is very high in the tanning process.
Regarding the contribution of the chemicals to the overall environmental impact, the qualitative results

of this analysis are reported in Table Hhjckh shows the chemicals that contribute more than 60% of
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the environmental impact. These chemicals are also important in terms of the amount used in the

tanning process.
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Figure 2Contribution to the overall environmental impact: a) vegetable tanneldegb) chrome tanned leather, and c)

sole leather.
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Table 5Highest contributing chemicals for each type of leather

Impact category

Vegetable tanned
leather

Chrome tanned leathe

Sole leather

Global warming
(GWP100)

Vegetable tannins;
Synthetic tanims

Chrome salts

Vegetable tannins;
Synthetic tannins

Ozone layer depletiol

Synthetic tannins

Chrome salts;

Synthetic tannins

Synthetic tannins

(ODP) Synthetic tannins
Photochemical Vegetable tannins Surfactants; Deliming  Vegetable tannins
oxidation agents; Chrome salts
Acidification Vegetable tannins; Chrome salts Vegetable tannins;

Sodium bisulphite

Eutrophication

Vegetable tannins

Antiwrinkle products;
Chrome Salts

Vegetable tannins

Water depletion

Vegetable tannins;
Surfactants

Surfactants; Chrome
salts

Vegetable tannins

Discussion

ClusterLCA is an innovative instrument for the SMEs inside the cluster, since it directly involves SMEs
in the creation of an average LCA. The latter can then be used for marketing or improvement purposes
withouttheF Ay I Y OA L £ YR KdzYly O2adazx dzadz ffe& NBI dzai NX
The particular feature of an LCA passing through the cluster structure is that the analyst has to deal with
multiple firms, each with its own characteristics, anduata the quality and reliability of the data. On

the other hand, since the firms belong to the same sector, the difficulties and amount of work needed

is the same as that required for one firm. In additibve structure of the checklist and the model
deweloped for one firm can be used for all the firms in the cluster. Exploiting the particular features of
the cluster, reduces the time and efforts of the analyst, thus making possible for each SME in the cluster
to gain their first experience with LCA arada good model available for their product at a lower cost.
Passing through the cluster for the collection of data makes a significant amount of data available for

each production step, which allows the analyst to complete an inventory of firms thatnpenfly a

particular phase with specific data.
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With a Clustet.CA, it is possible to introduce firms to the LCA approach at a cluster level first and then
later at a firm level. At a cluster level, the LCA study is coordinated by local associatieashdinth
involved can supply data for the construction of the average inventory of the main products of the
cluster. These data are then used for the environmental assessment of the average products,
highlighting the hotspots of the average production @noviding recommendations for local policy
makers. Once knowledge at the cluster level is well established, the study can move to the firm level

and the LCA study can be customized to specific products.

On the basis of the current literature on EMAS €tasand LCA, a SWOT analysis on thecluSigr
was compiled. Information on the strength, weaknesses, opportunities and threats related to these two
instruments was gathered and examined in order to build a framework related to the Claster

approach.

SWOT analyses were created in the 1960s to be used in business. In this context, the SWOT analysis
enables organizations to identify both internal and external influences. The first two letters in the
acronym, S (Strengths) and W (Weaknesses), referamaitfactors, while the second two letters O
(Opportunities) and T (Threats) refer to external factors. In addition to its use in business, the SWOT
analysis has also been used in social contexts and in community work as a tool to identify positive and
negative factors within organizations, communities, and the broader so€etySWOT analysis has

thus been used to identify the characteristics of the Cle<i#&x methodology and the application of

this instrument in a particular cluster. A comparison of the results from these two different analyses
enables some conclusions to be drawn on the characteristics that a cluster should have in order to
successfully impment this methodology. The main points from the SWOT analysis are reported in Table

6 and further discussed below.

C20dzaAy3a 2y G(GKS tyHta@aEra (KB k3 yl AAINBY ALl dea S N
culture around environmental issueas the cluster. The weaknesses are due mainly to the complex

nature of the LCA, in its implementation and communication phase. The main opportunities relate to
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the possible use of the results in setting local policies and marketing strategies, whileake ridate

to the risk of low involvement of firms and on the misuse of numerical results from the analysis.

If the focus of the analysis is the implementation of a ChisEe in the cluster of Santa Croce, the
emerging results, compared to the resulfgshe previous step of the analysis, highlight the main points
that facilitate the adoption of this methodology in clusters also considering a life cycle management
perspective. The strengths in this case are the proactive and supporting institutioassacdtions

inside the cluster, which promote the involvement of firms and consortia. They thus overcome the main
GKNBFGa ARSYGAFASR adzOK a ay2 yagSNI TNRY Ay@?
high environmental awareness of theykactors and firms located in the cluster is due to the
implementation of EMAS at the cluster level in 2005, which enabled the cluster to obtain official
recognition by the Italian EMAS Committee. The first strength is helpful in overcoming some of the
weaknesses of the ClusteCA, i.e. the complexity related to the LCA and the comntiomicz the

results. The seconplays a synergic role together with the proactive institutions and associations in

involving and motivating firms inside the cluster.

Another key element that facilitates a high representativeness of the data collected is linked to the
particular aspects of the leather sector. Leather is a basic input for the final products of the fashion
aSOU2NI AdSd 2yS 27F (i KSistolicaly, indh®& Gdctar ki pr@@idcersiofleaR& A Y
products are particularly sensitive to environmental and social issues, and this sensitivity has been
transferred to the tanneries as one of the main polluting industries in the supply chain. Thus,
entrepreneurs in the S. Croce cluster regard environmental issues as an important part of the quality of

their products in the face of emerging competitors in third world countries.

Although the previous experience with EMAS applied at the cluster levitiithe application of
LCA, the latter still remains a new instrument with some complex issues that need addressing at the

cluster level, which can be classified as a weakness. Two more weaknesses relate to the application of
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LCA in the tanning industiye. the lack of inventory data for chemicals and the lack of common category

NXzt S a

Table 6SWOT analysis for the Clust€A methodology and for the application of this methodology itatiréng cluster of

Santa Croce.
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Strengths

Weaknesses

Opportunities

Threats

ClusterLCA

Reduced cost in the cag
of LCA adoption at th
firm level

Complicated tool to bg
managed and update
by local actors

Starting point for LCA
elaboration at the firm
level

Representativeness (
the sample

Improve knowledge an
awareness ol
firms/institutions

Results are depender
on the quality of data

Possibility of
benchmarking

No answer from|

involved firms

Creation of a culturg
inside the cluster

Difficult
commurnication of the
results

Indications to policy
makers

Risk of benchmarking

Territorial marketing

Obtainment of a third
party certification of
LCA

Environmental

awareness at the firn N ew tool, not yet Territorial label base( Poor data on upstrean
: implemented at the

level, highly develope cluster level on Clustei. CA phases

(EMAS=luster)

Public and  private Possibility to activg | Important contribution
@ R Poor data on . :
o institutions and . participate in the EU of upstream phase ol
o L production of . .
I3) associations deepl chemicals PEF Pilot scheme fq the environmental
© involved [ St G§KSNE | impact
c
< —
n Availability of data fron
£ sub-contractors and G wdzt S& 2 F | Learring about LCAl Not effective
2 environmental  clustel not yet established data collection application at firm level
S infrastructures
<
6 Interest of key actory
ﬁ Strong  interest  of belonging to the
% stakeholders in the topi supply chain (e.g
8 shoes production)

Strengths Weaknesses Opportunities Threats

27T

The opporturties that the cluster is investigating include the creation of a territorial label based on

Cluster[ / !

availability for upstream phases (e.g. farming) considémmgelevance of this phase in the entire life
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cycle of the finished leather. While the application at the cluster level has been successfully completed,
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the application at the firm level is still not effective and, in the long run, this could affectishef

firms in the ClustecLCA and its effectiveness.

Conclusions

This work has analyzed how the cluster structure can help in promoting voluntary, innovative and
complex instruments for the evaluation of environmental impacts of products among &iEs,
addition which characteristics a cluster should have in order to successfully implement these

instruments.

TheClustef / ! YSGK2R2t238 614 AYLXSYSYGSR Ay GKS GF

and the impact of its implementation hlasen discussed at different levels.

Some technical issues related to the application of the LCA methodology in the tanning industry have
been investigated, possible approaches have been presented and applied in thel@AstStrictly in

terms of the aplication of LCA in the clusters, the production and transportation of raw hides and the
use of certain chemicals in the tanning process were found to be the most relevant contributors to the
environmental impact, with the exception of water depletibrparticular, the impact of chemicals is
dominated by a handful of chemicalkhe positrte and negative characteristio$ the Clustel.CA

methodology and its application in Santa Croce were addressed in two SWOT analyses.

The aspects highlighted in thespalyses can be used to understand if a certain cluster has the
necessary characteristics to successfully apply a GLuGterIn terms of the Santa Croce experience,

the strengths of this cluster are able to overcome the threats and the weaknesses lofteel(CA.

The analysis was first performed on the ClukteA as a possible tool for the diffusion of innovative
solutions. The main strength of the tools was identified in the possibility of creating a culture around
environmental issues in the clusteaising the awareness of firms and institutions. The weaknesses
mainly relate to the complex nature of the LCA, in the implementation and in the communication

phases. The main opportunities relate to the possible use of the results in forming locad jaoicti
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marketing strategies, while the threats relate to the risk of low involvement of firms and the misuse of

numerical results from the analysis.

The successful implementation of the Cludt€A in a specific cluster can be obtained if some
characterisics of the cluster are able to overcome the intrinsic difficulties of the tool. These
characteristics may involve the strong commitment of the local institution and associations, the maturity
of the cluster in terms of environmental issues, not hecessarilZA. Also an interest in the topic on
behalf of the main stakeholders, such as the main customers and clients, can drive the interest of firms

and thus the activity of the clusters.

Although the experience in Santa Croce has proven to be successfekehrch could be extended to
address some of the weaknesses of this study. Future research could focus on asking the tanneries to
be morespecific in the compilation difie list of chemicals, also considering that the most of the impact
comes from a linted number of chemicals. In terms of the primary inventory for chemicals, further
steps to involve producers should be taken. On the managerial side, the focus should be on how firms
could easily implement an LCA at the firm level and how the resulte @ihilysis can be used and

communicated to external stakeholders.
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Chapter 3

Small companies and external pressures: a case study

Small corpanies have always been recognized as characterized by a low availability of resources, both
material and immaterial, that can hinder the adoption of proactive environmental strategies. However,
external pressures are increasingly exerted on these congpdai@rive them towards a more
sustainable production pattern. In order to understand how small companies, despite their limitations,
can respond to these external pressures, a casly siarformed among small companaghe fashion

industry located inhte industrial cluster of Prato (Italy) has been performed. The adoption of Life Cycle
Assessment is taken as representative of a proactive environmental action and the structure of the
scheme developed jointly by the companies and the chamber of commeocder to overcome the
barriers usually faced by small companies is described in the paper. The case study has thus
demonstrated how small companies can join efforts with their major stakeholdeeadbto this

external pressure. In addition, the papplains also how some technical difficulties related to the

implementation of LCA can be solved in such an approach.

KeywordsSME, LCA, textile, label, collective action, PEF, cluster
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Introduction

An ever growing number of companies and institutiogisincreasingly concerned about the
environmental impacts of their products and services and a huge amount of research is being carried
2y ® ¢KS NBaSINOK A& F20dzaSR 2y RAFFSNByd aLlso
different disciplinesfrom management to economics, from engineering to social sciences. In this
flourishing of research on environmental themes, Life Cycle Assessment (LCA) is gaining a prominent
role (Guineé et al., 2011). LCA can be described as a quantitative methotatoggntbe applied to

calculate the environmental impacts of product and services, taking into consideration the entire life
cycle, from the extraction of raw materials to the end of life (Bauman and Tillman, 2004). Although born

as a scientific instrumenised mainly to improve processes, LCA has soon gained increasing popularity

as a tool to be used in environmental management, marketing, supply chain management and as a
source of innovation (Bauman and Tillman, 2004). Interest in LCA by companieariy ghia to the
increasing focus of clients and consumers on the environment (Baden et al, 2009; Frankl and Rubik,
1999), but is also being promoted by public institutions (Williamson et al., 2006; Suhaiza et al., 2012;
Delmas and Toffel, 2004), partialyathe European Commission. In fact, in April 2013 the European

/| 2YYA&AaA2Y Lzt AAKSR ad.dzAf RAy3a GKS {Ay3IfS al NJ S
methods and a set of principles for communicating the environmental performance of proddcts a
organizations. The method identified by the European Commission to compare and measure the
environmental impacts of goods and services is inspired by LCA and is described in Recommendation

179/13/CE (European Commission, 2013).

Despite the difficulties1 practically implementing LCA, many scholars in the management area started
to consider this tool and its potential outcomes in their research. In particular, LCA is recognized as an
example of proactive environmental action that can be implemented fopaoies in order to answer

to environmental pressures (Hart, 1995) and many benefits deriving from its implementation have been
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discussed (Siegenthaler and Margni, 20D&ixeira and Pax, 2011; Cooper and Fava, 2006; Molina

Murillo and Smith, 2009).

Schoars agree that companies, rather than focusing solely -tiouise environmental impacts, must
take the environmental impact throughout the entire life cycle of a product into consideration (Zailani
et al., 2011), thus extending their environmental resailitsi beyond its own boundaries and involving

the entire supply chain (Canning and Harxleyd, 2001).

Although this approach is widely accepted and proven to be effective in improving the sustainability of
products and services (Early et al, 2009; Almeit al., 2015; Berlin et al., 2008), it can pose very
important problems when it comes to be applied in practice. Clear examples of these difficulties can be
seen when the suppliers are small companies, when there are multiple suppliers to be invdlved an
when supply chains are complex. These characteristics are quite common in the case of multinational
companies, which are often supplied by a multitude of small companies with limited resources (Lee and
Klassen, 2008). When comes to social and envirorahaspects, these companies are always in the
spotlight and are expected to be responsible not only for their own behavior and impacts but also for
the behavior and impacts of their suppliers (Keating et al., 2008; Andersen andSkjeatt 2009;

Greenet al., 2000; Hall 2000).

In the case of environmental impacts, the company has to take into account its environmental impact
and the environmental impacts of all its suppliers, no matter how small they are, to take into
consideration the entire life cyctdf the product or service. Whereas big or multinational companies
have the resources and the capabilities to deal with this, this is often not the case for the small
companies that supply them (Lee and Klassen, 2008). However, these small compangeproaidet

environmental data to their customers.

This situation can pose a significant problem for small companies that are in this position, because
although they do not have the resources to implement this kind of proactive actions they are forced by
the market to do so.
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Although many authors have focused their research on the role of environmental aspects in supply chain
management (Srivastava, 2007) aomd the importance of normative pressure exerted by big and
multinational companies in spreading eovimental best practices and proactive behaviors among
companies (Friedman and Miles, 2002), only a few researchers have analyzed the situation from the
other side, e.g. from the point of view of the small companies (Lee and Klassen, 2008). Oé¢fendea

this paper is to understand which kind of pressures are felt by small companies and how they can react

in order to answer to these pressures.

In this paper, a case study realized in the textile district of Prato (ltaly) is described with the objective of
gaining insights into the behavior of small companies under environmental pressures and to describe
how proactive environmental actions, exemplified by the adoption of LCA in this case study, can be

implemented.

The paper is structured as follows. Havangewed the literature in order to formulate the appropriate

set of research questions, the context and the case study are described providing detailed information
on the cluster and the products on which the paper is focused. Then the scheme implemehted

cluster in order to make the companies respond to external pressures is presented and discussed. Some

conclusive remarks are then provided.

Theoretical background

Classification and role of environmental pressures exerted on companies

Environmentlly committed companies have been classified according to their level of commitment and
different scales have been proposed, all ranging from reactive (mostly compliance driven) and proactive
behaviors (taking intaccount a variety of forces other thanvgonment regulation). (Aragé@orrea,

1998; Buysse and Verbeke, 2003; Mutillma et al., 2007).

Although different classifications have been provided by the literature (Hunt and Auster, 1990; Roome,
1992; Carroll, 1979; Wartick and Cochrane, 1985; Ha85; Buysse and Verbeke, 2003), they all
describe the proactive behavior as generally characterized by a consistent pattern of environmental
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practices, an high involvement of top management, the allocation of resources inside the companies

and an enviromental commitment that goes beyond regulation (Sharma and Vredenburg, 1998).

LCA can be considered as representative of an environmentally proactive behavior since it is
OKI N} OGSNAT SR o6& || 60oSeé2yR -@eparfrméhtiandyh@brganizbtion dzZNB =
collaboration, the allocation of dedicated resources and the integration with the policy of the company

to be effective.

The growing interest of companies on the environmental issue is due to the different pressures that are
exerted on themClarkson et al., 2011; Darnall et al., 2010). As reported by Seuring et al. (2008), this

kind of pressure is higher in industries that are characterized by an important environmental impact and

high visibility, however it is now spreading also in seat@yal recognized as less impactful. Henriques

and Sadorsky (1996) classified the environmental pressures exerted on companies in internal and
external pressure according to the kind of stakeholder that is exerting this pressure. According to them,
external pressures on companies can be exerted by regulators, suppliers, customers, clients,

environmental association, local communities and all organizations and actors that are outside the

boundary of the company but that still have some kind of interest littkiednternal pressures instead

is exerted by employees, shareholders and all the actors that are inside the boundary of the company.

However, the different stakeholders cannot be considered as equally influential for different companies
and, accordinga the environmental strategy they have adopted, companies are influenced in different

ways by the different stakeholders (Buysse and Verbeke, 2003; Henriques and Sadorsky, 1999).

According to Delmas and Toffel (2004), stakeholders impose mainly coertinerarative pressure

on firms. However, they recognize that the way firms react to these pressures depend on internal
variables, such as the organizational structure and plrd parenicompanyspecific factors. The
literature recognize the existence aflditional variables and aspects that influenced the pressure

perceived by companies and, consequently, the behavior of companies (G&eratezand Gonzalez
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Benito, 2010). These additional variables can be represented by the available resources, the

organizational capabilities and the characteristics of the company.

Although if the stakeholders and internal features of the company can be seen as drivers of the adoption
of a proactive environmental strategy, there are also barriers that prevent compgana®opt it.
According to Murilld_una et al. (2007), firms often face difficulties or barriers that hinder and prevent

the development of proactive approaches.

Murillo-Luna et al. (2011) affirmed that existed both internal and external barriers to tpticu of

proactive environmental strategies. In addition, they affirms that only the internal barriers are those
GKFG NBFftfe LINBGSYyld (GKS | RRAH ARYNNWFS NEdZO Kl yLRER I (O
are more subjected to this kind of lni@rs. These internal barriers, called by Mutillma et al. (2011)

also endemic limitations, are identified as limited financial capabilities for environmental investment,
low employee involvement in decistaraking, lack of technological information as@immunication

capabilities, aversion to innovation and deficient investment of resources in R&D.

Moreover, according to Buysse and Verbeke (2003), firms adopting advanced environmental strategies
often cooperate with some stakeholders such as regulaods environmental, hongovernmental
organizations, in the development of international environmental standards and the conclusion of
voluntary agreements. They may also form strategic alliances with major competitors in order to

address complex environmemhiaroblems (Buysse and Verbeke, 2003).

Small companies and the environment

Traditionally, the scarcity of resources of small and medium companies (SMEs) has been considered to
prevent the adoption of proactive environmental strategies that go beyond teguleompliance.
Different studies have usually found that firm size has a significant effect on the degree of proactiveness
of companies, with larger organizations being more likely to adopt proactive environmental practices

(e.g. AragorCorrea, 1998; Busge and Verbeke, 2003; Russo and Fouts, 1997).
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Murillo-Luna et al. (2011) affirm that small companies are more subjected to experience the internal
barriers that prevent the adoption of proactive strategies than the bigger companies. The findings of
Christnann (2000) and Sharma and Vredenburg (1998) can be cited to confirm in some way the findings
of Murillo-Luna et al. (2011). They affirmed that firms pursuing a proactive environmental strategy are
most likely the ones with greater financial resources sugerior management capabilities. These
FAYRAY3IA KIFI@GS LISNKILEA SR (2 Fy FaadzyLiazy Gf
implementing proactive strategies. However, it must be noted that the cited studies mainly include
populations of large compées in their samples. For these reasons, it cannot be concluded from the
available evidence that SMEs are not likely to adopt proactive environmental strategies or even that
they may not possess valuable organizational capabilities that enable thermetatgesuch strategies

(AragonCorrea et al., 2008).

According to Aragoeforrea et al. (2008), the unique strategic characteristics and capabilities
traditionally associated to SMEs can be linked to the adoption of proactive environmental strategy by
this type of companies. The findings of the authors support the natural resbasesl view perspective
(Hart, 1995) that indicates that organizational capabilities are critical for strategies of both large firms
and SMEs. In fact, they demonstrated that the atdlfiies considered, such as shared vision,
stakeholder management and strategic proactivity, are positively associated with the adoption of
proactive environmental strategies by SMEs. However, in their study ACagaa et al. (2008)
modelled the envonmental strategy exclusively as a function of internal capabilities without
considering the external conditions, which are also relevant to the development of environmental
initiatives. Their findings should be integrated with the findings of Darn&l(2040) that investigated

the effect of stakeholders pressures on the adoption of proactive environmental stratggsdES.

Their empirical results show that smaller firms are more responsive to-cledire internal, and

regulatory stakeholder presss, that there is a positive relationship between stakeholder pressures
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and the adoption of proactive environmental practices and that the relationship between stakeholder

pressures and environmental strategy tends to vary with size.

The findings of Bozwet al. (2007) and Lee and Klassen (2008) suggbstieah industry cluster might
prove to be a powerful external enabler for SMEs. In faelaaiing suppliers in a concentrated

geographic area might enable, among others, a faster adoption of greramtices.

According to the review of the literature, the research questions that the case study aimed to answer

have been identified:
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environmental strategis? How companies with limited resources can respond to external
pressures?

2) Do small companies accept to stipulate strategic alliances with major competitors in order to

address complex environmental problems?

In order to answer to the research questiohe tcase study provides an example of how a group of
companies can joint efforts in order to implement a proactive environmental action, in this case LCA, to

respond to external pressures and how technical difficulties can be overcame.

Methodology

The resarch methodology chosen for this work is the exploratory case study since the aim is to gain
deep insight into the reaction of small companies to environmental pressures, trying to understand their
drivers and behaviors. Quantitative research methodolagyeaul quite useful in testing hypothesis,
however qualitative research, such as the case study, provide useful material to formulate hypothesis

based on the observation of the companies in a particular context.

The textile cluster of Prato was chosen tloe case study for different characteristics that make it
adequate to answer the formulated research questions. First, it is composed mainly by small and

medium companies that are involved in the supply chain of recycled wool products and these products
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are bought mainly by international and multinational companies. In addition, the supply chain for the
chosen products is really complex, since it involves usually more than ten companies with various degree
of power.The geographical proximity of the compamnivas also a point that drive towards the choice

of this cluster, so to verify the hypothesis of Bozarth et al. (2007) and Lee and Klassen (2008).

The case study: the textile cluster of Prato and the production of Recycled Cardato

The textile district oPrato is located in Tuscany (Italy) and it covers an area of Zd@dtuding 12
municipalities in the provinces of Prato, Pistoia and Florence. The district of Prato represents one of the
biggest industrial districts in Italy and one of the most impoitathe world for the production of wool
fabrics and yarns used for clothing and furniture. In addition to the traditional production of wool yarns
and fabrics, in the districts are produced also nonwoven fabrics, special fabric for industrial application
finished garments and products made by different raw materials, such as silk, cotton and synthetic
fibers. Today, the district of Prato includes about 9000 textile companies, the majority of them being

small and medium enterprises (SMEs), that emplaerti@n 45000 employeés

The strength of the Prato district is due to the high flexibility that enable its producers to answer rapidly
to the request of the market. This high flexibility is guaranteed by a capillary network of small and
specialized entemises that is present inside the cluster. This organization of the work, that guarantee
the survival of the district in the increasingly competitive fashion market, pose also some difficulties in
the implementation of environmental and innovation stratsgisince the production is usually

fragmented.

Traditionally, inside the cluster commercial companies and subcontractors can be recognized.
Commercial companies are those companies that have the direct contact with the market and
customers, which manageders and design the product. However, these firms usually do not perform

any productive process inside but they externalize every activity to a number of subcontractors that

1¢5A40NBlIcRo ®REAT EBYEAYESE RA tNrd2da ! @FAtlroftS Y #MahliLIVYKkkKko s
tessileabbigliamentedi-prato, (Accessed 12 August 2015)
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perform the work according to the requirements of the commercial companies. r@rdmtors are

highly specialized firms that perform only one phase of the production. It is not unusual that
subcontractors are more powerful than the commercial companies that externalize the work. This
organization of the work can cause strong diffiesltifor example in the implementation of
environmental and innovation strategies, since the companies that could have interest in demonstrating
their efforts to their customers are not able to influence the behavior of subcontractors, that usually
perform dl the productive processes and cause the majority of the environmental impact associated to

the products.

Description of the products

Recycled or regenerated carded wool (recycled cardato), even if disregarded in recent years, represents
the traditionalproduction of the district and it can be seen also as a recycling process. Recycled wool
provided, for over a century, a phenomenal opportunity for the development and growth of the textile
district of Prato on world markets. Carding is a specific wasooéssing fibers. The yarns and fabrics

are produced reusing fibers obtained from recycling old clothing or knits, and cuttings of new fabrics
used in the garment industry. The important feature of the carding process is that it can use short fibers
and dfferent lengths, in blends of the most variable composition. The result is a yarn or fabric with a
particular aspect that distinguishes it from the other type of yarn and fabric, known as worsted. The use
of regenerated fibers has been neglected in regeatrs with the discovery of new synthetics and the
growing demand for more expensive virgin fibers, partly as the response to expanding economies and
also to the new consumer logic. In order to produce fabrics and yarns from old textile scraps, these
scrgs should be processed to obtain fibers, named mechanical or recycled wool. The process from
scraps to fibers is a proper recycling process. The main phases of this process are the following (Magi

and Ceccarelli, 2002):

Manual sortingThe used clothing aruttings of new fabrics used by the garment industry are sorted

according to quality and color. In some cases linings, buttons and zippers have to be removed from the
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essential.

Carbonizingcarbonizing is a process that eliminates any vegetable impurities from the wool. Rags and
cuttings are dry cleaned with hydrochloric acid, while new wool fiber is soaked in sulfuric acid. The

treated fabrics or stapleme then beaten to eliminate the carbonized particles.

Tearingln this process, the rags become fiber again by being mechanically torn and washed: the two
operations are carried out in tanks where the rags are forced by the current of the water through two
pairs of cylinders with steel teeth that tear them. The fiber is then dried and from here on it takes the

name of mechanical wool.

Dyeing (optional processi. this process, the mechanical wool is dyed according to the requirements of
the market in ternof color. Often the recycled fibers are old fashioned colored and are not suitable to

produce fibers to be used nowadays by the fashion industry.

Mechanical wool is now suitable for further traditional processing to produce yarns and fabrics to be
used forclothing whose main characteristic is of being produced by textile scraps. Whereas the process
to produce the mechanical wool from textile scraps is unique, the processes to produce yarns and
fabrics are the same that are necessary to produce yarns anidsfdrom virgin wool, only minor

adaptations are necessary according to the particular characteristics of the fibers obtained from the

recycling process (e.g. length of the fibers).

The processes necessary to produce mechanical wool, yarns and fabschematized in Figure 1.
The processes that are in bold in Figure 1 are not realized internally but are externalized to at least one
subcontractor for each process. To lower the risk connected to the externalization of works to

subcontractors usually &ast two subcontractors are involved for each phase.
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As previously mentioned, inside the Prato district there are mainly small manufacturing companies that
face all the dffculties that SMEs of other sectors traditionally face when approaching innovative
management practices, such as: low level of knowledge and awareness related to this topic, scarcity of
time and of skilled personnel, scarcity of financial resourcesditicadto this traditional barriers, small
companies in the Prato district that decide to go for innovative management practices have to deal with
a very fragmented supply chain, made up by other small companies that face the same problems as
well. In thiscontext, the implementation of life cycle based instruments and procedures seems to be
impracticable due to the difficulties in involving all the actors of the supply chain. However, the market
increasingly asks for information on the environmental impfptoducts that take into account all the

life cycle stages of the product, starting from extraction of raw material to end of life. In order to enable
companies in the Prato district to fulfill the increasingly asked requirements on environmental
information, a label has been designed that combine requirements related to life cycle assessment to

additional requirements.
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that are part of the same suppthain: mechanical wool, yarns and fabrics made with mechanical wool.
Producers of mechanical wool and producers of yarns and fabrics made from recycled wool can apply

for the label. To obtain the "Cardato Recycled" trademark, fibers, fabrics and yarmglfiiust

1 A geographical requiremerthe products should be produced in the Prato district;

1 A minimum recycled conterthe products should be made with at least 65% recycled material (this
applies only for yarns and fabrics since recycled wool is m&8é dbrecycled material)

1 A procedural requirementthe products should have their environmental footprint measured
according to the protocol and in lingth the PEF Recommendation. In addition, producers should

at least communicate three environmental ass: water depletion, energy and climate change.

The Cardato Recycled label can also be seen as a scheme that companies can join if they guarantee the
fulfillment of all the requirements. Once the requirements are satisfied, companies can take advantage

of the collective marketing actions organized periodically by the management of the scheme both at
national and international level. In addition to the marketing actions, companies can use the label
GwSOe8 0t SR /I NRIG2¢ 2y K SwindudyN®thiedzOsiciners apdut th@ik y O 3
activities.

The schera is managed by the chamber @nemerce of Prato that involved experts in LCA for the
drafting of the protocol, checklists and guidelines and a certification body in charge for the verificatio

of the fulfillment of the three requirements by the companies.

¢tKS &0KSYS awSOeOt SR /FNRIG2¢ KIa SELISNARSYOSR
the drafting phase, when the scheme has been designed and all the documentations drafeedse th
phase, passing through a test phase. The test phase was necessary in order to validate the drafted

instruments for each one of the product and to verify if the hypothesized assumptions are viable. During
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the test phase, three commercial companiese for each product, were involved together with their

own supply chain.
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Figure 4

PEF application to the supply chain of Recycled Cardato

One of the requirements of the scheme is the calculation of the environmental footptiiet eligible
product, which can be either mechanical wool, yarn or fabric. The PEF Recommendation has been
published in April 2013 by the Europganmmission (European Commission, 2013) with the objective

of reducing the uncertainties connected to theccddtion of environmental footprint of product thus
promoting one particular set of rules for the calculation. However, the Recommendation consider the
development of a set of rules for each product category in order to further reduce the uncertainty
connected to the calculation of the environmental footprint. At the moment, a number of pilots at
European level are developing set of rules for particular product categories, but intermediate textile
products, such as the one object of this case study, arendloided. For this reason, a set of rules for

our product category does not exist and, in order to uniform the calculation for all the companies that
decide to apply to the Cardato Recycled scheme, a protocol equivalent to the product category rules

has keen developed. (Chamber of Commerce of Prato, 2014)KS Yy I YS dat NRPG 202 ¢
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intentionally chosen to differentiate this set of rules from the product category rules developed
according to the requirements established by the European Commission gxpézt the involvement

of the majority of European stakeholders for each product category).

Inside the Protocol have been reported all the mandatory information that allow the homogenous
calculation of the environmental footprint of the products, irrespecof the analyst that conduct the

study. Examples of information reported in the Protocol are the scope, the intended audience, the unit
of analysis, the system boundaries and the list of impact categories that should be analyzed. The system
boundaries ér each product, together with the list of processes that should be included and for which

data should be collected are depicted in Figure 1.

Additional assumptions and simplifications have been established in the Protocol to overcome some
specific diffialties that small companies in the district of Prato face mainly due to the particular
industrial context in which they operate, i.e. the fashion industry, and to the organization of the

production in the district, i.e. fragmented production.

The fashiomidustry is known to be a very dynamic environment with rapidly changing trends and styles
and, consequently, rapidly changing productions. In addition, highly differentiated products also
characterize fashion industry. These aspects represent a chaliehgeatldressed for the successfully
implementation of life cycle based instrument. First of all, the calculation of an environmental footprint
requires past or average data on production and supply of raw materials and this is easily achievable
when the poduct under study is already in production, but it is a bit more difficult, but still possible, if
the product is in the design stage. The true challenge arises since the time that it is usually required to
perform a complete life cycle assessment is nloieher compared to the life of some fashion products,

thus the results of the study will be available to the producer only when there are useless because
already outdated. Secondarily, there is the need to reproduce the flexibility of the fashion irahistry,

to produce very differentiated products, in the implementation of life cycle based instruments thus to

allow the differentiation among products also when calculating environmental impacts.
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The aspects of time and flexibility represent two obstaaethé routinely use of life cycle based
instruments in the fashion industry. In order to overcome these problem two aspects were investigated

and implemented in the scheme:

- How to deal with very differentiated products?

- How to deal with changing trends?

In order to allow the differentiation of products the scheme has been structured in a modular way, so

to reproduce exactly the process of production for each eligible product. To do that, the checklist and
the draft PEF report are flexible and can be adafdedevery carded wool product. Regarding the
second point, of course the timing nor the lifespan of fashion products can be influenced. For this reason
Al KFa o06SSy LINBOA&aSte RSTFAYSR (KS O2yOSLIXi 2F
under certain conditions, different products and calculate the environmental impacts only for the worst
performer of the family, thus representing in a conservative way the impact of all the products of the

family.

On the other side, the peculiar organizatiof the production inside the district of Prato has a role in
determining some features of the scheme. As previously described, each phase of the production is
externalized to at least one subcontractor, which is highly specialized in the realizatidy oh®

activity. Although if this become an advantage guaranteeing flexibility to the producers, it becomes a
disadvantage if we consider this aspect in the framework of life cycle assessment. Life cycle assessment
requires the collection of data to covire whole life cycle of the products. In the case of recycled
carded products, it means that data from all the subcontractors should be collected in order to calculate
the environmental impact. Unfortunately, this is not feasible in the majority of de=smaISe the
commercial companies (the ones that legally produce the product) has often less power than the
subcontractors and are not able to collect data from them. Also assuming that the commercial company

is able to collect data from subcontractors, fiation could be difficult to manage if we consider that
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subcontractors can be also four or five for each externalized process. In addition, also problems of know

how, competition and pricing can arise when asking data to subcontractors.

In order to oercome this practical difficulty for commercial companies without affecting the aspect of
traceability of the product, a tradeff has been established. In particular, the Protocol requires the
identification of the suppliers that supply 100% of the meid@wool used and that specific data
should be collected from the suppliers that supply at least 70% of the mechanical wool for the eligible
product, the remaining percentage can be modelled using average data contained in the database of
the district. Tese enable the traceability of the raw material used to produce yarns and fabrics.
Commercial companies are dispensed from the collection of data from suppliers of mechanical wool
only if the suppliers are already certified in the same scheme. Regardingrdtactors, the Protocol
requires that specific data be collected from the subcontractors that work at least 50% of the produced
amount for the specific product for each externalized process, the remaining percentage can be
modelled using average datar feach process contained in the database of the district. To make this
possible, average data for processes realized inside the district are calculated and made available to all

the companies.

Discussion of findings

The design and implementation of teeheme for the calculation of the environmental footprint of
GO NRIFG2¢ LINPRdzOGA& Ay GKS GSEGAES OfdAGSNI 2F ¢
of a network among the companies and between the companies and the local institution, here
represented by thehamber of ommerce. The main driver of the development of such a scheme has
been represented by the growing interest on the environmental issue shown by the customers of these
companies, mainly big and multinational companies. Howehes, kind of pressure has been
experienced mainly by the ®alled commercial companies that have direct contacts with the

customers and have to answer to their requirements. These pressures were not experienced by the

producers of mechanical wool, whichve contacts only with the local commercial companies, and by
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the different subcontractors. Whereas the producers of mechanical wool are keen to follow the
requests of their clients (in this case local commercial companies that produce yarns andréatrics f
mechanical wool) on the environmental issue, thus experiencing this pressure indirectly, this is not the
case for the subcontractors. Although the survival of subcontractors and producers of mechanical wool
is directly or indirectly dependent on thetiséaction of the requirements of the final consumers (the

big manufacturing and clothing companies) the behavior of these two types of companies was different.
Subcontractors initially refused to collaborate to the project, whereas the producers of nuatkhaol

agree from the beginning on the projects thus collaborating as commercial companies and their product
(e.g. mechanical wool) has been included in the list of products that can obtain the label. The different
behaviors can be explained referrimgte different power relationship that exists among the different
types of company. Subcontractors are more powerful than commercial companies due to their size and
their reduced number in the district, they have only a few competitors and it is unlikeley lose

clients only because they do not want to participate in this kind of project. Very differently is the
situation for the producers of mechanical wool, which felt a strong competition with other kind of
materials and saw in the recycled natwfetheir product and its consequently presumed reduced
environmental impact a way to compete with other producers of different raw materials and thus

survive in a very competitive market.

Although the pressure exerted by final consumers was highly fettrbganies, they were not able to

react properly to it due to a lack of internal competence and knowledge on the environmental
instruments that they can use, but also due to a lack of financial resources that make not affordable for
them to involve an extaal consultant. In order to answer to these external pressures, the intervention
of the chamber of commerce was decisive. The chamber of commerce, having collected from multiple
companies the same perceptions on the interest on the environmental aspmutshieir customers,
decided to start to organize meetings in order to better understand which kind of requests they received

and if it would be possible to organize something at collective level.
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As a result of the isomorphic external pressures exentethe companies and the informal meeting
organized by the chamber of commerce it was possible to set a scheme to answer to the environmental
concern of their clients. Such a scheme, which is based on the horizontal collaboration among
competing commerciatompanies, imply also a vertical collaboration among companies in the same
supply chain. As already explained, this was easily granted by the producers of mechanical wool that
collaborate in the construction of the scheme, but was not guaranteed by thergudictors. Although

the chamber of commerce take care of this aspect, it was not completely solved and the scheme has

been designed in order to face the potential lack of data from subcontractors.

The lack of internal resources, although proven to lbeitation to the isolated action of only one firm,

is overcome thanks to the stipulation of an informal agreement with competitors and a formal
agreement with the chamber of commerce. The stipulation of such contracts allows the design of a
scheme that &an be used by the single firm in order to answer to the requirements of their clients at
reduced costs ad efforts. A summary of the features of the scheme are reported in Figure 3, where are
highlighted the elements of the scheme that contribute to theumtidn of costs, to the reduction of

efforts and to the increase in the reliability of the results.
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Conclusion and implications

In this paper, the findings of a case study performed in the textile cluster of Pragpareed in order

to investigate if and how small companies react to external pressure related to the environmental
aspect. The case study has demonstrated also that small companies can join efforts with their major
stakeholders to answer to this externqakssure and this was described referring to the design of a
scheme that allow the companies to calculate the environmental impact of their product. In addition,
the paper explains also how technical difficulties related to the implementation of LCAovanduene

in such an approach.

The scheme here described is based on different documents that explain hoghahder of
commerce manages the whole systamd how the environmental impact of the product should be
calculated. Due to the nature of the prdj@nd the characteristics of the products, it was necessary to
make multiple choices in order to make the system functioning and effective. The most important
choices are related to the structure of the supply chain and how it is possible to have refiatite

also if the access to all the primary data from suppliers is not possible. This system represents a possible
solution that make affordable for small enterprises the implementation of proactive environmental
strategy and the satisfaction of perceiveressures from costumers overcoming the common barriers

faced by this kind of company.

The scheme and all the toalennected to it can contribute to simplify the relation between suppliers

(in this case commercial companies) and their clients abouwgrttieonmental issue. In fact, the small
companies located in the district of Prato are usually suppliers of multinational or big companies that
are committed to the environmental issue and implement supply chain strategies to monitor and
evaluate suppliex. To maintain their role of suppliers, SMEs should fulfill the requirements of these
companies also providing environmental and consumption data. The participation of a company to this
scheme guaranteed the availability of these data, which have beercatsited by a third part.

According to the findings of this case study and confirming the findings of Holt et al. (2001), the external
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pressure exerted by the customers proved to be decisive to drive small companies to implement
proactive environmentalaions, such as the implementation of LCA. However, these pressures alone

would not have the same outcome if some enablers were not presents.

Whereas a driver is defined as a factor that initiates and motivates firms to begin the environmental
managementapabilities (EMC) development process, an enabler is defined as a factor that assists firms
in achieving development of EMC (Lee and Klassen, 2008). In this case, enablers are represented by the
invdvement and proactivity of the chamber oihamerce andhe possibility to reduce costs and efforts.

In this case the reduction of costs and efforts connected to the implementation of LCA has been possible
thanks to the interest of multiple firms of the same type that decide to work together in order to provide

an answer to the request of the market. However, this reduction of costs and efforts would be possible
also following other ways suitable for the different contexts and sectors. As an example, Lee and Klassen
(2008) suggested that an increasing environrakestipport by the buyers can be expected as a critical

O2YLISyalGAaAz2y F2NJ {a9 &adzald ASNEQ RSTAOASYG AyaSt

108



References
Almeida C, Vaz S, Ziegler F, (2015), Environmental life cycle assessment of a canned sardine product

from Portugal. J Ind BdDOI: 10.1111/jiec.12219.

Andersen, M. and Skjodtarsen, T. (2009), Corporate social responsibility in global supply chains,

Supply Chain Management: An International Journal 18675

AragonCorrea, JA, Sharma, S., (2003), A contingent resbasesl view of proactive corporate

environmental strategy. Academy of management review 28871

AragonCorrea, JA, Hurtadborresa, N, Sharma, S, Galiaralesa, VJ, (2008), Environmental strategy
and performance in small firms: A resoubaesed perspectivelournal of Environmental Management

86: 8&;103.

Baden DA, Harwood IA, Woodward DG, (2009), The effect of buyer pressure on suppliers in SMESs to

demonstrate CSR practices: An added incentive or counter productive? Eur Manag §422:.429

Bauman H, TillmaM, (2004) The Hitch Hiker's Guide to LCA. Studentlitteratur AB

Berlin J, Sonesson U,Tillman AM, (2008), Product chain actors' potential for greening the product life

cycle. The case of the swedish postfarm milk chain. J Ind Ecot12095

Bozarth, C, Btkhurst, J, Handfield, RB, (2007), Following the thread: Industry cluster theory, the New
England cotton textiles industry, and implications for future supply chain research. Production Oper.

Management 16: 15457.

Buysse, K, Verbeke, A, (2003), Proactmvironmental strategies: a stakeholder management

perspective. Strategic Management Journal, 24,4788

Canning, L. and HanmeEloyd, S. (2001), Managing the environmental adaptation process in supplier

customer relationships, Business Strategy aedeivironment, Vol. 10, pp. 225%.

109



Carroll, AB, (1979), A threémensional conceptual model of corporate social performance. Academy

of Management Review 4: 4€505.

/ KFYOSNI 2F / 2YYSNDS 2F tNI G2 6vnmnoI ORtONBSRxEG?
available at: http://www.cardato.it/wp-content/uploads/2015/06/Protocollgestionemarchic

CardateRecycled.pdf(Accessed 12 August 2015).
Christmann, P, (20009, F FSOGa 2F ao0Sad LN OGAOS&E 2F Sy diNZ

The roleof complementary asseté.cademy of Management journal 43: &8

Clarkson, PM, Li, Y, Richardson, GD, Vasvari, FP, (2011), Does it really pay to be green? Determinant:

and consequences of proactive environmental strategies. J. Account. Public PaR&yB01.

Cooper JS, Fava, JA (2006})dyitde assessment practitioner survey: summary of results. J Ind Ecol 10:

12¢14.

Darnall, N, Henriques, |, Sadorsky, P, (2010), Adopting Proactive Environmental Strategy: The Influence

of Stakeholders and Firm Sidmurnal of Management Studies 47:14104

Delmas M, Toffel MW (2008) Organizational responses to environmental demands: opening the black

box. Strateg Manag J 29: 1Q2055.

Early C, Kidman T, Menvielle M, Geyer R, McMullan R, (2009), Informingngad&sigin decisions at

Toyota motor sales using life cycle assessment and costing. J Ind Ecof@@36.592

European Commission, (2013), Commission recommendation on the use of common methods to

measure and communicate the life cycle environmental perfocmai products and organizations.

Frankl P, Rubik F (1999) idjele assessment (LCA) in business an overview on drivers, applications,

issues and future perspectives. Global Nest: the Int J 119485

110



Friedman, AL, Miles, S, (2002), SMEs and the emdrdn Evaluating dissemination routes and

handling levels. Bus. Strategy Environ. 11¢324.

GonzaleBenito, J, Gonzal&enito, O, (2010), A Study of Determinant Factors of Stakeholder
Environmental Pressure Perceived by Industrial Companies. BuSirasgy and the Environment

19:164;181.

Green, K, Morton, B, New, S, (2000), Greening organization. Organ. Environment235.206

Guinée JB, Heijungs R, Huppes G, Zamagni A, Masoni P, Buonamici R, Ekvall T, Rydberg T (2011) L

Cycle Assessment: Pd3tesent, and Future. Environ Sci Technol 48690

Hall, J., (2000), Environmental supply chain dynamics. J. Cleaner Productionc@{®&).455

Hart SL (1995) A natural resource based view of the firm. Acad Manag RevZIt 286

Henriques, |, Sadorsky,(R996), The determinants of an environmentally responsive firm: an empirical

approach. Journal of Environmental Economics and Management 339381

Henriques, I, Sadorsky, P, (1999). The relationship between environmental commitment and managerial

perceeptions of stakeholder importance. Academy of Management Journal 98 87

Holt, D, Anthony, S, Viney, H, (2001), Supporting environmental improvements in SMEs in the UK.

Greener Management Internat 30:¢®.

Hunt CB, Auster ER, (1990) Proactive enviemmah management: avoiding the toxic trap. Sloan

Management Review 31¢¥8.

Keating, B., Quazi, A., Kriz, A. and Coltman, T. (2008), In pursuit of a sustainable supply chain: insights

from Westpac Banking Corporation, Supply Chain Management: An lmeahdburnal 13: 17579.

111



Lee, S, Klassen, RD, (2008), Drivers and enablers that foster environmental management capabilities in
smalt and mediumsized suppliers in supply chains, Production and Operations Management,-17: 573

586.

Magi, F, Ceccarelli, 2002), Il cardato pratese. Da produzione storica a nuova opportunita di sviluppo,

La Spola, Prato

Molina-Murillo SA, Smith TM (2009) Exploring the use and impact dfdsed information in corporate

communications. Int J Life Cycle Assess14;1P84

Murillo-Luna, JL, Garcégerbe, C, RivefBorres, P, (2007), What prevents firms from advancing in their

environmental strategy? International Advances in Economic Research483: 35

Murillo-Luna, JS, Garcé@gerbe, C, RivefBorres, P, (2011), Barriers tioee adoption of proactive

environmental strategies. Journal of Cleaner Production 19-1425.

Roome, N, (1992), Developing environmental management systems. Business Strategy and the

Environment 1:1424

Russo MV, Fouts PA, (1997), A rescheased pergective on corporate environmental performance

and profitability. Academy of management Journal 40:5581

Seuring, S, Muller, M, (2008), From a literature review to a conceptual framework for sustainable supply

chain management, Journal of Cleaner Petidn 16: 16991710.

Sharma, S, Vredenburg, H, (1998), Proactive corporate environmental strategy and the development of

competitively valuable organizational capabilities. Strategic Management Journal-193729

Siegenthaler CP, Margni M (2005) Dissatian, application and assessment of LCA in Industry 25th

LCA Discussion Forum at ETH Zurich, Switzerland. Int J Life Cycle Asses¥80: 377

112



Srivastava, SK, (2007), Green suppain management. A statd-the-art literature review.

International Joural of Management Reviews 9:¢&B.

Suhaiza Hanim Mohamad Zailani Tarig K. EltayelC8himHsu Keah Choon Tan (2012) The impact of
external institutional drivers and internal strategy on environmental performance. Int J Oper Prod

Manag 32: 72%, 745.

Tekeira R, Pax S (2011) A survey of life cycle assessment practitioners with a focus offotbd agri

sector. J Ind Ecol 15: &820.

Wartick SL, Cochrane PL, (1985), The evolution of the corporate social performance model. Academy of

Management Review 1058¢769.

Williamson D, LyneWood G, Ramsay J (2006) Drivers of environmental behaviour in manufacturing

SMEs and the implications for CSR. J Bus Eth 633817

113



Conclusions

Overview of the results

The three chapters of this thesis are focusedthe understanding of different aspects connected to

the adoption of proactive environmental strategby small companiefifferently fran what usually

done in the literature, in this caiee adoption oLife Cycle Assessment (LCA) instead of Envérdam
Management System (EMS) has been used to distinguish environmentally proactive from non
environmentally proactive companies. LCA can be considered as representative of an environmentally
LINE I OGADBS o0SKIGA2N) aAyOS A GAINDSOKIYNIGIAINBNR 1 1SKRS
department and inteworganization collaboration, the allocation of dedicated resouaas the

integration with the policy of the company to be effective.

The first chapter is focused on the understanding of the expedesnue perceived barrieesd benefits

that companies face when adopting proactive environmental strategies, represented in this case by the
implementation of life cycle assessmghtCA) The second and the third chapter are aimed at
understanding the rolef external stakeholders on the adoption of proactive environmental strategy by
small companie®cated in industrial clusteend the behavior of SMEs in responding to these external

pressures In addition, the willingness of small companies to estabb#dtionship with major
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competitors and other relevant stakeholders in orderactto external pressureand the role of local

institutions and associations arevestigated.

In Chapter 1the results of an Italian survey on the implementation@famong Italian companiesere

described Both LCA adopters (environmentally proactive companies) aneéhdopters (not
environmentally proactive companies) were involved, in order to understand the main benefits and
barriers to the adoption of LCA and how theperiences of LCA adopters differ from éx@ectations

of not-adopters.Statistically significant differences in answers betweeradGpters and netdopters

were tested by performing the Mann Whitney test. Companies recognize that LCA can proulde usef
information to drive strategic decisions and product design and it is perceived as an opportunity to
improve the current monitoring systems. In addition, companies recognize the potential of LCA in
marketing, making the communication of green attributese substantial and robust. Focusing on the
barriers experienced by LCA adopters, data collection can be cited. Communication issues also pose a
barrier to the further implementation of LCA. The analysis of the results and the comparison of the
results br the two group of respondents highlight that on average the difficulties are considered as
more important than the benefits, and that nadopters tend to overestimate the difficulties and
underestimate the benefits connected to the implementation &.L0Me misconception of LCA bynon
adopters suggests that an increased awareness is key to the success of LCA and to its more widespread
adoption by companies. It is essential to create and disseminatetkmovand sensitize companies to

the real barrierand benefits of adopting an LCA. The awareness of potential LCA adopters can be raised
by training and education initiatives, as well as by increased possibilities to experiment with these kinds

of tools (public programs for financial support, fiscal itices).

Chapter 2described a case study performed among small and medium companies located in the
industrial cluster of Santa Croce (ltaly) aimed at understanding how external pressures can influence
small companies to adopt environmentally proactivatstyies, represented by the adoption of LCA. In

addition, the willingness of small companies to establish joint actions with main stakeholders to answer
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to external pressures has been observed. In this vioekgluster life cycle assessment (Cludt€A)
methodology was implemented in the tanning cluster and the impact of its implementation has been

discussed at different levels.

Some technical issues related to the application of the LCA methodology in the tanning industry have
been investigated, possiblapproaches have been presented and applied in the CluS#&iThe
positive and negative characteristics of the Clus@A methodology and its application in Santa Croce
were addressed in two SWOT analyses. The aspects highlighted in these analyesisaah to
understand if a certain cluster has the necessary characteristics to successfully apply-&CAudter
terms of the Santa Croce experience, the strengths of this clusterable to overcome the threats

and the weaknesses of the Clust&AAccording to the results of the SWOT analykes successful
implementation of the ClustdrCA in a specific cluster can be obtained if some characteristics of the
cluster are able to overcome the intrinsic difficulties of the tool. These characteriagasvolve the

strong commitment of the local institution and associations, the maturity of the cluster in terms of
environmental issues, not necessarily in LCA. Also an interest in the topic on behalf of the main
stakeholders, such as the main custonaard clients, can drive the interest of firms and thus the activity

of the clusters.

Chapter 3described a case study performed among small and medium companies located in the
industrial cluster of Prato (Italylhe case study has been performed in otdarnderstand how small
companies, despite their limitations, can respond to external presbumetevant stakeholders related

to the environmental issueThe adoption of Life Cycle Assessment is taken as representative of a
proactive environmental actioand the structure of the scheme developed jointly by the companies
and the chamber of commerce is described. The case study has demonstrated how small companies
can join effors with their major stakeholdets answer to this external pressuaad the deisive role

played bythe local chamber of commercaccording to the findings of this chapter, the main driver of

the development of such a scheme has been represented by the growing interest on the environmental
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issue shown by the customers of these canips, mainly big and multinational companies. The ease

in the involvement of subcontractors was found to be directly related to the commercial power between
the company and the subcontractoreowever the involvement of the chamber of commerce
contributedto increase the involvement of subcontractors in the projélese scheme implemented in

the cluster was able to obtain a reduction in the costs and efforts required for each company and an
increase in the reliability in the environmental communicatioexternal stakeholdersn addition, the

paper explains also how some technical difficulties related to the implementation of LCA can be solved

in such an approach.

Concluding remarks

The three chapters of the thesis alloato get useful insights into thieeliefs andoehavios of small
companiedocated in industrial clustetbat implement proactive environmental strategies, the nature
and role of the external pressures that are exerted on them from stakeholders and ttierrean
these small companies these pressuresn addition, the role of the local associations and institutions

in promoting the activities of the clustered companies has been investigated.

The research provided an answer to the research questions initially stated and here reported:

1) Do small companies avoatiopting proactive environmental strategies due to the lack of
internal resources?

2) Which stakeholders are important for the decision of small companies to adopt a proactive
environmental approach?

3) Do small companies accept tipsiate strategic alliances with major competitors in order to

address complex environmental problems?

According to this research, it is possible to confirm both the findings based on the resource based view
and those based on the stakeholder thedtye kck of financial and human resources has always been
recognized for SMias a barrier to the implementation of innowetistrategies (Revell and Rutherfoord,
2003)and has been confirmed by the findings of the survey performed among tahgpanies in
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