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Resumen

El respeto al medioambiente esta calando en la&dadi moderna a todos los
niveles. Los ciudadanos, las instituciones publigagambién las empresas son
conscientes del papel que desempefan en la pintedel entorno. Este trabajo busca
profundizar en los conceptos relacionados con alisaenbiente que afectan a las
decisiones que las empresas toman en el dia ®alida relacion de la autora con el
sector del automovil, en el que he desarrolladactividad profesional desde el afo
1999, la aplicacion empirica se ha realizado ea ieslustria con el objetivo principal
de identificar los aspectos sobre los que se debéiri para potenciar las actuaciones
mediomentalmente proactivas.

Como actividades clave para el sector se ha adaliea profundidad el disefio y
la innovacion que, al incluir el enfoque sostenilsie estudian en la tesis como eco-
disefio y eco-innovacion.

Asi, en primer lugar se realiza una revision bipiédica sobre el eco-disefio, los
beneficios que se derivan para las empresas aidevas|la mejora medioambiental a
través del mismo asi como los que se derivan dactdud proactiva y de su
implementacion, como por ejemplo la mejora de Isiggdn competitiva, la reduccién
de costes, la mejora de la imagen de la emprekdesa@rollo de nuevos productos.

En esta primera parte se identifica también elcpal obstaculo que las
empresas encuentran, que se resume en la falteceletivos y de apoyo para que las
empresas puedan potenciar e implementar las ashescde eco-disefo.

En el segundo estudio, se analizaron las acciomesre&tas que una empresa
automotriz lider como Faurecia ha desarrolladmsniltimos afios. A traves del estudio
de este caso de manera profunda, se presenta danadion recogida mediante
entrevistas con expertos en eco-disefio del grupceEia. Los resultados observados a
nivel particular en Faurecia se refuerzan por &siltados empiricos obtenidos sobre
empresas pertenecientes al sector que muestrariaqogentacion ambiental esta
influenciada, principalmente, por las caracteréstide la empresa. Para las empresas de
automocion espafiolas, el estudio detectd que kcpvidad ambiental al innovar viene
determinada, principalmente, por el tamafio de magresas medido por las variables:

ingreso total, inversion total, cantidad de inv@nsen 1+D y el nimero de empleados en



[+D y también, aunque menos, por la actividad féremal+D (nimero de patentes) y la
orientacion exportadora de la empresa. Asi, lasdgsempresas con mayor nimero de
patentes y con presencia internacional son maspsag a ser medioambientalmente
activas en actividades de eco-disefio y eco-innomagique son este tipo de empresas
las que lideran la actividad y la orientacion madibiental en el sector del automovil
espafiol.

Por otra parte, aunque la reduccién en el uso dadegia y de material también
se han relacionado con la eco-innovacion, estaninfluenciados por otras variables
como el rendimiento econdmico, la estructura déesos su situacion financiera, por lo
gue no se pudo concluir nada al respecto.

La investigacion prosiguid explorando las carasteds especificas de la
industria automotriz frente al eco-disefio y otraestiones ambientales relacionadas.
Asi, el siguiente articulo que conforma esta tésioral, se planted con el propdsito de
identificar los impulsores de la orientacion amtaére las empresas del sector del
automa@vil. En concreto, se analiz6 la importanctala tipologia de las fuentes de
informacion procedentes del entorno (denominadas fhdercado”; proveedores,
clientes, competidores y consultores externos) paentar eficazmente mejoras de
productos y procesos como factores claves parantiets la orientacion ambiental de
las empresas del sector. Utilizando el paqueteofteare SmartPLS 2.0, el modelo de
medicion fue confirmado con suficiente fiabilidadalidez para todas las hipétesis.

Ademas, el modelo estructural demostré que todsscéeficientes de la ruta
fueron estadisticamente significativos. Los resiasade nuestro estudio, consistentes
con trabajos previos, destacan como las actividades eco-innovacién estan
positivamente relacionadas con la innovacion. Lagpresas que se centran en

productos y procesos cuando innovan son mas ecvadoras que el resto.

La consistencia de los resultados sugiere queolapafiias que buscan, por una
parte, una mayor flexibilidad operativa, aumemdacapacidad de produccién, reducir
los costes laborales unitarios o reducir el consemergético por unidad cuando estan
buscando innovaciones, estan también mas dispuestadoptar una orientacion
ambiental y, por otra, las empresas que se ceeirah desarrollo de nuevos productos,
en aumentar o sustituir la gama de productos, ereatar la calidad del producto o en
alcanzar una mayor cuota de mercado o nuevos nuer,camh también mas propensas a

ser medioambientalmente mas proactivas.



Este enfoque aclara los aspectos mas importarieggaen cuenta en relacion a
la orientacion ambiental de las empresas del sebautomdvil. Se deduce de los
resultados que la promocién de la innovacion défarinente llevara a promover la
orientacion ambiental.

Por ultimo, nos planteamos identificar grupos deresas, dentro del sector,
con similares comportamientos con respecto al naediente y con diferentes
mecanismos de potenciacion de su actividad ecosadwa con el objetivo de
clarificar el tipo de actuaciones que desarroliatacuno de ellos.

Se identifican tres grupos de empresas clarameafaeemciados. El principal
grupo de empresas dentro del sector, los “eco-batlin se orientan hacia el medio
ambiente equilibrando la orientacion interna paegonar procesos Yy reducir el impacto
ambiental y el coste. Buscan nuevos productos deatie y nichos relacionados con la
demanda “verde”.

En otro grupo de empresas, los “eco-marketersiriémtacion hacia el mercado
es mas fuerte que la orientacidon hacia los procésgie grupo estd también altamente
influenciado por las fuentes de informacion de meo; es decir, proveedores,
competidores y clientes.

Finalmente, el Ultimo grupo se opone a la tendem@aeral, la actividad
innovadora del grupo hacia el mercado actia negyante en la orientacion ambiental
de las empresas cuando innovan. Parece que ept mpLes capaz 0 no quiere ver la
oportunidad que los aspectos ambientales les offsoa los que hemos llamado “eco-
blinds”.

Los resultados de esta investigacion permitenfadasia las empresas del sector
del automovil en cuanto a su respuesta y su cdanp@nto hacia el medioambiente.
También permite identificar los aspectos que irdluyen esta clasificacion, lo que
facilita la toma de decisiones y la identificacilos aspectos a mejorar.

La combinacion de técnicas de tipo cualitativo \artitativo ha permitido
entender el proceso y realizar los analisis patenap conclusiones que benefician
directamente al entramado empresarial nacionalsyaoacretamente a las empresas del
sector del automovil que pueden ver potenciadoivsl nompetitivo si aprovechan las

oportunidades que la sostenibilidad y el respettahel medio ambiente les brindan.






Resum

El respecte al medi ambient esta calant en la tebar@oderna a tots els nivells.
Els ciutadans, les instituciopgibliques i també les empreses son conscientsagelr p
que exerceixen en la proteccido de l'entorn. Aquestall busca aprofundir en els
conceptes relacionats amb el medi ambient queeafdets decisions que les empreses
prenen en el dia a dia. Per la relacio de I'audanh el sector de I'automobil, en el qual
he desenvolupat la meva activitat professionaldie$any 1999, I'aplicaci6 empirica
s'ha realitzat en aquesta industria, amb l'objeptincipal d'identificar els aspectes
sobre els quals s'ha de indicir per potenciar letiagions mediomentalmente
proactives.

Com a activitats clau per al sector s'ha analéraprofunditat el disseny i la
innovacio que, en incloure I'enfocament sostensstudien en la tesi com ecodisseny
I ecoinnovacio.

Aixi, en primer lloc es realitza una revisié bilgrafica sobre I'ecodisseny, els
beneficis que es deriven per a les empreses emndeaasla millora mediambiental a
través del mateix, aixi com els que es deriven 'aigitud proactiva i de la seva
implementacio com per exemple, la millora de laigéscompetitiva, la reduccié de
costos, la millora de la imatge de I'empresa @sedvolupament de nous productes.

En aquesta primera part s'identifica també el palobstacle que les empreses
troben, que es resumeix en la manca d'incentiessugort perquée les empreses puguin
potenciar e implementar les actuacions d'ecodisseny

En el segon estudi, es van analitzar les acciomsretes que una empresa
automotriu lider com Faurecia ha desenvolupat smildims anys. A través de l'estudi
d'aquest cas de manera profunda, es presentartiaédd recollida mitjancant
entrevistes amb experts en ecodisseny del grug&auEls resultats observats a nivell
particular en Faurecia es reforcen pels resultatpirics realitzats sobre empreses
pertanyents al sector que mostren que l'orientasitbiental estd influenciada,
principalment, per les caracteristiques de l'engpr&er a les empreses d'automocié
espanyoles, I'estudi va detectar que la proadtiaitgbiental al innovar ve determinada,
principalment, per la grandaria de les empresesiraeper les variables: ingrés total,
inversio total, quantitat d'inversié en R + D ineimbre deempleados en R + D i també,

encara que menys, per l'activitat formal en R hbnfbre de patents) i per l'orientacid



de exportadora de I'empresa. Aixi, les grans erapramb major nombre de patents i
amb preséncia internacional s6n més propenses megiambientalment actives en
activitats d'ecodisseny i ecoinnovacio i que sémeattipus d'empreses les que lideren
I'activitat i I'orientacié mediambiental en el seaile I'automobil espanyol.

D'altra banda, tot i que la reducci6 en I'Us deefgia i de material també s'’han
relacionat amb I'ecoinnovacié ambiental, estan nrdfluenciats per altres variables
com el rendiment economic, I'estructura de costda seva situacio financera, de
manera que no es va poder concloure res sobre aixo.

L’investigacio va prosseguir explorant les cardst@&ues especifiques de
I'indUstria automotriu davant del ecodisseny iesltqliestions ambientals relacionades.
Aixi, el seguent article que conforma aquesta tesitoral, es va plantejar amb el
proposit d'identificar els impulsors de I'orientaeimbiental de les empreses del sector
de l'automobil. En concret, es va analitzar la irfgpwia de la tipologia de les fonts
d'informacié procedents de l'entorn (denominades fiercat”, proveidors, clients,
competidors i consultors externs) per orientar agficent millores de productes i
processos com factors claus per determinar I'@oghtambiental de les empreses del
sector. Utilitzant el paquet de programari SmartPL@ el model de mesura va ser
confirmat amb suficient fiabilitat i validesa pertaes les hipotesis. A més, el model
estructural demostra que tots els coeficients deaula van ser estadisticament
significatius. Els resultats del nostre estudi,sistents amb treballs previs, destaquen
com les activitats d'eco-innovacio estan positivaintelacionades amb la innovacio.
Les empreses que se centren en productes i precgssm innoven son mes eco-
innovadores que la resta.

La consisténcia dels resultats suggereix que legpaanyies que busquen, d'una
banda, una major flexibilitat operativa, augmendacapacitat de produccio, reduir els
costos laborals unitaris o reduir el consum en&rgatr unitat quan estan buscant
innovacions estan también.mas disposades a adeptaorientacid ambiental i, per
altra, les empreses que se centren en el deseawodump de nous productes, en
augmentar o substituir la gamma de productes, menigr la qualitat del producte o en
assolir una major quota de mercat o nous mercats,també meés propenses a ser
mediambientalment més proactives.

Aquest enfocament aclareix els aspectes més inmereatenir en compte en

relacié a l'orientacié ambiental de les empresésseletor de I'automobil. Es dedueix



dels resultats que la promocio de la innovacio nitefament portara a promoure
I'orientacié ambiental.

Finalment, ens plantegem identificar grups d'engweslins del sector, amb
comportaments respecte al medi ambient i amb difermecanismes de potenciacio de
la seva activitat eco-innovadora amb ['objectiucldiar el tipus d'actuacions que
desenvolupen cadascun d'ells.

S'identifiquen tres grups d'empreses claramentetitgats. El principal grup
d'empreses dins del sector, els "eco-balancedtiesten cap al medi ambient
equilibrant l'orientacid interna per millorar preses i reduir I'impacte ambiental i el
cost. Busquen nous productes de mercat i ninx@siomats amb la demanda "verda".

En un altre grup d'empreses, els "eco-marketeémsiemtacio cap al mercat és
meés fort que l'orientacioé cap als processos. Aquegt esta també altament influenciat
per les fonts d'informacié de mercat, és a dirygidors, competidors i clients.

Finalment, I'Gltim grup s'oposa a la tendéncia ganéactivitat innovadora del
grup cap al mercat actua negativament en l'origntambiental de les empreses quan
innoven. Sembla que aquest grup no és capac¢ o Ingeuoe l'oportunitat que els
aspectes ambientals els ofereixen, son els queahemenat "eco-blinds".

Els resultats d'aquesta investigacio permetenifit@ssles empreses del sector
de l'automobil quant a la seva resposta i el senpootament cap al medi ambient.
També permet identificar els aspectes que influeie aquesta classificacio, la qual
cosa facilita la presa de decisions i la identdiéalels aspectes a millorar.

La combinacié de técniques de tipus qualitatiuargitatiu ha permés entendre
el procés i realitzar les analisis per obtenir tasions que beneficien directament a
I'entramat empresarial nacional i més concretangenés empreses del sector de
'automobil que poden veure potenciat el seu niwalinpetitiu si aprofiten les

oportunitats que la sostenibilitat i el respectenpedi ambienbte els brinden.
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Abstract

Respect for the environment is permeating the modeciety at all levels.
Citizens, public institutions and companies are rawa their role in the protection of
the environment. This work seeks to deepen in tmeepts related to the environment
that affect the decisions that firms take in thay tb day. Due to the relationship of the
thesis author with the automotive industry, in whichave developed my professional
activity since 1999, the empirical application heeen done in this industry, with the
main aim of identifying the aspects on which reghap due to promote proactive
environmental actions.

As industry’s key activities design and innovatiere analysed in depth, and
as the sustainable approach is included, eco-designeco-innovation are the topics
centering the research. So, first a literatureenevon eco-design is done, benefits from
the eco design attitude and implementation have letsarly identify in the literature
review, as competitiveness improvements, cost temuydetter company image or new
product development, but what several research&ve pointed out is that industry
need supporting tools for achieving eco designgyoal

In the second paper, a wide range of actions theader automotive company
like Faurecia has been taken over the past fewsybave been emphasized. This
chapter reflects the information collected aftez thterview with eco-design experts
from Faurecia Group to detect environmental obyestifollowed while the innovating
process is taking place, mainly in the design phase

Observed results are reinforced by the empiricaulte that show that
environmental orientation is influenced by the camgs characteristics.

For the Spanish automotive firms, the study hasadiedl that environmental
proactivity while innovating is determined mainly the size of the firms, measured by
the total income, total investment, size R&D inmesiht and R&D employees, and also,
but less, by the formal R&D activity (number of @atis) and export orientation.

Accordingly with the results, bigger companies whilygher number of patents
and with a wider international presence are mdeyito be environmentally oriented
when they are innovating. As automotive firm’s imatons are focused and take part

mainly on the design phase of products, we canladadhat eco-design is more likely
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to take part in big companies with high externadl amnovation orientation and that
these companies are eco-innovation drivers throutgihe automotive industry.

The study also has found no significant differences companies’
characteristics attending the importance of othgpeats like energy and material
reduction or environmental legislation accomplishinehile innovating. Although,
energy and material reduction might be relatednarenmental innovation, they are
also highly influenced by operational facts, so pany orientation might be affected by
other variables like economic performance, costesire or its financial situation.

In the third part, the purpose was to identify sashé¢he driving forces behind
the environmental orientation of the automotive pames. Specifically, this research
proposed the importance of the market informatioargess (coming from suppliers,
clients, competitors and external consultants) fiecevely orientate product and
process improvements as the key factors in detammithe environmental orientation
of the automotive industry firms. Using SmartPL) Zoftware package, the
measurement model was confirmed with sufficienabelity and validity for all of the
constructs in the research model. Further, thectsiral model demonstrated that all of
the path coefficients were statistically signifitan

The consistency in findings would suggest that camgs that look for more
operational flexibility, to increase production eafy, to reduce labor costs per unit or
to reduce energy consumption per unit when theylaoking for new innovations are
more willing to adopt an environmental orientatton.

On the other hand, firms focused on new productsnoreasing or substituting
product range, on increasing product quality oreaching greater market share or new
markets, are also more likely to be environmentatligntated.

Finally, we aim to identify groups of companies it the industry, with
different behaviour towards the environment anéed#int mechanisms of enhancement
of eco-innovative activity with the objective ofacifying the types of activity carried
out by each of them.

We found 3 groups of companies which environmemaéntation while
innovation is driven differently. The biggest gpoof companies orientate towards
environment balancing the internal orientation topiove processes and reduce
environmental and cost impact and searching for manket products and niches to tap

on the new green demand, eco-balanced.
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In another group of companies, market orientatisnpushing harder than
processes to orientate companies’ environmentalvigiiion activity. This group is also
highly influenced in the innovation process by tharket information sources, namely,
suppliers, competitors and clients. We called tleeormarketers.

Finally, the last group is opposing the generatiézicy in those relations, so this
group innovative activity towards the market isirgtnegatively in the environmental
orientation of the firms when innovating. It seeimat this group is not able or don’t
want to see the general path to approach envirom@in@spects in the innovation
process. We called them eco-blind.

Results of this research allow us to classify theomobile sector companies
regarding their reactions and their behaviour talwdahe environment. It also allows us
to identify the aspects that influence this clasatfon, which facilitates the decision-
making process and the identification of ways toprove their Environmental
orientation. The combination of qualitative and wfitative analysis” techniques has
allowed us to deeply understand the process anobtain conclusions that benefit
directly the national business structure and, nspexifically, the automobile industry’s
companies who can see their competitive level enepeavif they take advantadge of

the opportunities that the sustainability and tkeapect for the environment offer them.
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1. Introduccion.

Hasta el momento, los indicadores utilizados perdampafiias para fijar sus
objetivos se han basado, principalmente, en datosdeicos, sin considerar aspectos
medioambientales o sociales (Ramos y Caeiro, 20P@ya hacer realidad la
sostenibilidad medioambiental, la interaccion ert® principios econémicos y el
desarrollo tecnolégico necesita ser observado dogtmente al disefar la
responsabilidad extendida del productor (EPRhcentivada desde un punto de vista
econdémico (Wiesmeth y Hackl, 2011). Este enfoquprdgreso sostenible, econémico
y social se denomina “Triple Bottom Line” en leetditura académica (Sullivan, 2002;
Bonilla et al., 2010).

Aceptando su responsabilidad social y medioambienta industria del
automaovil debe afrontar el desafio de adaptar skfii de producto y del proceso
integrando aspectos medioambientales (Schiavoaé,2008) mientras se enfrenta a
los aspectos medioambientales relacionados coentésones del vehiculo, el material
no renovable y el consumo de energia y la general@desiduos durante la produccion
(Nunes y Bennett, 2010; Deif, 2011). Por otra pdrsy una creciente concienciacion
de los distintos grupos sociales de interés, qumiesira su expresion en nuevos
requisitos de la legislacion y de los clientes (Elany Vezzoli, 1998). Debido a la
amplia gama de impactos medioambientales de lasindulel automovil, una amplia
diversidad de estrategias sostenibles se han puwstmarcha para afrontar esta
situacion (Gonzalez et al., 2008), siguiendo Istmmentos basicos definidos por el
“disefio segun los principios del medioambiente”h(S1990) y el “acercamiento del
disefio verde” (Zuburtikudis, 2001). Este conceptdgreen design”, definido como las
opciones disponibles para alinear inversiones amddes y sociales con la estrategia
genérica de la compaiiia (Orsato, 2009), ha supeégtonto de partida en la industria
de fabricacion para acercarse al desarrollo sddeersiendo un aspecto diferenciador

clave en su posicionamiento competitivo (Pigossa.eP010; Schiavone et al., 2008).

La aplicacion directa de esos preceptos en la friduslel automovil, se
interpreta, de manera simplificada, como que leegaion de residuos debe evitarse
tanto como sea posible (Santini et al., 2010; BeyrAmaral, 2006), siendo un aspecto
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fundamental que el disefio de los vehiculos fa@litelesmontaje y reciclado al final de
la vida util teniendo en cuenta la accesibilidadatepiezas a desmontar, el tipo y el
namero de diversas sujeciones usadas y el marcadtasd piezas para su facil
identificacion (Morrison, 2000; Gerrard y Kandlik&007; Subramoniam et al., 2009;
Santini et al., 2010).

Pronto se puso de manifiesto la necesidad de degjuerzos a incorporar el
principio de desarrollo sostenible a lo largo devitda de servicio del producto y de
implicar a los proveedores desde la primera fasgigio (Guide y Van Wassenhove,
2001; MacLean y Lave, 2003). Asi, las compafiiash@e centrado en incluir un
acercamiento mas completo del ciclo de vida parpnarela sostenibilidad de los
vehiculos incorporando la fase de produccién dekriz y de los componentes y la
fase de uso, ademas de la fase de fin-de-vidaliSn@rotty, 2008; Leduc et al., 2010).

El aumento de la concienciacién ecologica se hi@ venbién ayudada por la
introducciéon de legislacion medioambiental (Fergddmaral, 2006), especialmente
debido a la directiva 2000/53/EC , establecidagbd?arlamento Europeo y el Consejo
de Vehiculos al Final de su vida util (ELV). Suetbjo es mejorar el funcionamiento
medioambiental de todos los operadores econémmspkcados en el ciclo de vida de
los vehiculos reduciendo la produccion del residimitando el uso de sustancias
peligrosas en nuevos vehiculos, disefiando y preddoilos vehiculos que faciliten la
reutilizacion y el reciclado, y desarrollando ldegracion de materiales reciclados
(Gross, 2008).

Por este motivo, el eco-disefio se considera un eangergente, tanto para la
investigacién como para su aplicacion practica,puexle ayudar a las organizaciones a
mejorar su funcionamiento medioambiental (Bhamf942, y se considera una eco-
innovacion (Manual de Oslo, 2005). Son muchos ldsras que consideran que resulta
crucial para asegurar, por un lado, la rentabilidadas empresas (Porter y Van der
Linde, 1995; Pujari, 2006; Orsato y Wells, 2007; ¥gn y Lanoie, 2008) y, por otra

parte, la correcta orientacion de la estrategiaslempresas (Segarra et al., 2011a)

Hasta la fecha, algunos autores han centrado sestigacion en temas
medioambientales y en su aplicacion en la industelaautomovil (Keoleian, 1993,

1997; Geffen y Rothenberg, 2000), aunque aun essada investigacion que se ha
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llevado a cabo sobre la conexidn entre la eco-iaciown y el eco-disefio y su impacto

en la industria del automoévil.

Esta tesis ayuda a llenar este vacio estudiando agpéctos relacionados
directamente con el eco-disefio estan siendo coasio por las compaiiias al innovar
en la industria del automovil. Identifica aquellspectos fundamentales a la hora de
determinar la orientacion medioambiental de las resgs cuando innovan,
proponiendo y validando un modelo de las relacicemse los mismos. Por ultimo,
identifica 3 segmentos de empresas dentro delrsgesvelando la importancia relativa

y la naturaleza de las relaciones anteriormentdiidmdas.

2. Objetivos de la investigacion.

Moviéndose hacia una economia y una sociedad dasi®nla eco-innovacion
desempeia un papel fundamental puesto que permmteerg@ar el valor para los
productores y los consumidores mientras que rethsceonsecuencias para el medio
ambiente (Van Berkel, 2007). EI campo de la ecavwagion incluye la modificacion
de modelos de produccion y consumo pero tambid@eshrrollo de tecnologias, de
productos y de servicios para reducir nuestro ingpan el ambiente (Comision
Europea, 2009).

En esta linea, hay varios estudios que se centrda dustria del automovil.
Aragon-Correa et al. (2008) estudiaron el sector lae recambios del coche,
concluyendo que las compafiias con las practicas pn@activas tenian mejores
resultados econdmicos. Simpson et al. (2007) estdlila cadena de suministro del
automovil en Australia reforzando la importanciaimkersiones en activos especificos
en la relacion entre los requisitos de un funciaeato medioambiental de los clientes
y el potencial de mejorar las responsabilidadesioaetbientales de los proveedores.
Zhu et al. (2007) fueron pioneros al analizar losgpamas piloto internos y externos
idéneos para implementar los sistemas de gestida ckeedena de suministro sostenible
entre las compafias chinas del automovil, y soiovdms autores que han seguido esta
linea de trabajo en los ultimos afios (Simpson et28l07; Walker et al., 2008).
Gonzélez-Torre et al. (2009) estudiaron la indastiel automoévil espafola desde el
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analisis de la logistica inversa, remarcando laomamcia de las barreras externas e

internas para implementarla.

Mas especificamente, Carrillo-Hermosilla et al. @0 concluyeron que hay
varios aspectos que influyen en el desarrollo seta-innovaciones, como el disefio, la

tipologia de los usuarios, el uso final del productos aspectos reguladores.

El disefio se considera el aspecto clave que infayel resto de las dimensiones
identificadas. De lo anteriormente expuesto, seucedque hay actualmente una
necesidad de analizar la inclusién real del ecefiisen la industria de fabricacion del
automovil y de las necesidades que las compaf@&seni para mejorar su
posicionamiento medioambiental a través del eseft. Las ventajas de la aplicacion
del eco-disefio se han identificado en la revisiénadliteratura como mejoras de la
competitividad, reduccion de costes, una mejor enage empresa o el desarrollo de
nuevos productos. Lo que varios investigadores $efimlado es que la industria
necesita instrumentos de apoyo para alcanzar lesivais del eco-disefio; métodos vy
herramientas mas simples y faciles de utilizar pasadisefiadores, tales como eco-
indicadores, para ser utilizados durante fasesremap de disefio en el desarrollo del
concepto del producto (Persson, 2001) y una nestsigda vez mayor de herramientas
para verificar la conformidad de un producto commas y estandares (Houe y Grabot,
2007).

Y, aunque estemos de acuerdo en que el eco-disefinaeparte crucial en la
industria del automovil, la pregunta que se plandsasi el eco-disefio debe ser
considerado como una parte diferente de las datieéis medioambientales de las
compafias de fabricacion o si podemos analizarfnocparte de la actividad eco-
innovadora para mejorar el direccionamiento detipal publicas. En esta linea de
estudio, planteamos como primera pregunta de iigaesdn silas empresas del sector
del automdvil consideran de manera distinta lasiaciones de disefio sostenible y las

actividades de eco-innovacion.

Y, de manera mas especifica, pensamos que, awerjue sus objetivos se
encuentra el de disefiar su producto de manerangmstelos objetivos buscados son
parciales y, por tanto, pretendemos valordasicompaiiias del automovil, al innovar,

consideran esencial la reduccién de materialesini@ortancia de la reduccion del
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consumo de energia por unidad producida, la redutael impacto ambiental o la
importancia de los requisitos de la legislacion aemtal entre otroslo que constituira

nuestra segunda pregunta de investigacion.

Por tanto, esta tesis tiene como objetivo generadribuir al conocimiento del
eco-disefio y de la eco-innovacion. Se ha definidowablema a tratar comtiestudio
de la interrelacion entre el eco-disefio y la ecofiovacion e identificacion de
aspectos clave en la innovacion sostenible en urctee industrial: aplicacion al

sector del automovil.”.

Esta tesis se estructura como un compendio deulagicde forma que la
estructura de los capitulos que incluyen los ddfcise corresponde con el formato
exigido por las revistas para su revision y postgyublicacion (resumen, introduccion,

marco teorico, objetivos, resultados y conclusignkbibliografia).

En el Capitulo 1 se realiza la introduccion deesis y la presentacion de los
objetivos del estudio. Posteriormente se justifecaitilizacién de los datos escogidos
para la tesis y las metodologias utilizadas.

En el Capitulo 2 se incluye el articul® review of the literature on eco-
design in manufacturing industry: Are the institutions focusing on the key
aspects?” Este articulo ha sido publicado en Volumen 15 Nénte de la revista
Review of Business Information SystenfSpecial Edition 2011. La citada revista esta
indexada en: ABI Inform, Australian Research Coun&RC), Cabell’'s Directory
(Accounting, Management, & Computer Science andiri&ss Information Systems
Directories), EBSCO Discovery, EBSCO’s Educationsé&ch Complete, Google
Scholar, J-Gate, ProQuest, Ulrich’s Periodicalgp&Enicus Journal Master List (indice
de impacto 2011: 4.44).

En el Capitulo 3 se presenta el trabdwhat is influencing the sustainable
attitude of the automobile industry?”, aceptado para su publicacién como capitulo de
libro en Environmental Issues in Automotive Industeditado por la prestigiosa
editorial Springer- Verlag (2014).

El Capitulo 4 esta constituido por el articuld:actors influencing eco-

innovation orientation of the automobile firms”. Este capitulo ha sido aceptado para
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su publicacion en la revisiéengineering Management Journglie gestiona la American
Society for Engineering Management. Esta revista gglexada en la base de datos
Journal Citation Report con factor de impacto 0,385 publicacion esté prevista en
marzo 2014.

En el Capitulo 5 lo conforma el articul®rouping firms attending to their
environmental orientation: an empirical study of the Spanish automotive
industry”. Este articulo se encuentra en proceso de revisida gvistaProceedings
Of The Institution Of Mechanical Engineers, Part Dournal Of Automobile

Engineeringindexada en el JCR Science Edition con un facangbacto de 0,583.

Finalmente, en el Capitulo 6 se presentan las gsiocies de la tesis doctoral,
las limitaciones del estudio realizado y se defiasrfuturas lineas de investigacion.

3. Datos del estudio y sus caracteristicas

En el primer trabajo se aborda la situacion aadebkco-disefio, las definiciones

académicas Yy las principales variables que afeceanimplantacion en la industria.

A continuacion se realiza un doble analisis; pa parte un estudio de un caso

y, por otra, el analisis empirico de la situaciéhskctor del automévil a nivel nacional.

La empresa analizada es Faurecia, multinacionatésa con sede en Valencia.
Se estudian las actuaciones que la empresa désaerlcuanto a eco-disefio y

comportamiento ecoinnovador.

Para desarrollar el estudio cuantitativo, se aawaiz 224 empresas
pertenecientes a la industria del automoévil espaf@mpresas ubicadas en Espafia).
Teniendo en cuenta que solo cinco paises (Alem&amo Unido, Francia, Espafia e
Italia) son responsables de aproximadamente el d&%s bajas de vehiculos de EU
(Eurostat, 2011), podemos considerar que la muestrastas empresas espafolas es
suficientemente relevante para determinar la a@dh medioambiental de la industria

del automovil.

Los datos utilizados en este estudio provienen mhiel de innovacion

tecnologica (PITEC). PITEC es un instrumentgtadistico disefiado con el objeto de
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seguir las actividades denovacion tecnologica de empresaspaiiolas. Esta base de
datos se inici6 en 2004 por el INE con la colabdoracde investigadores de la
universidad y con el patrocinio de FECYT y Coteolgleto de mejorar la informacién
sobre las actividades tecnolégicas de las emprEsées.instrumento permite, por tanto,

la realizacion de investigacionedentificas sobre dichas actividades.

Aungue la base de datos esta formada por obsenesciepetidas a lo largo de
los afios de las distintas variables que la compameeste estudio se ha utilizado una
vision estética de los mismos. En consecuenciadtises utilizados para realizar los
diferentes analisis estadisticos se basan en @intonde datos seleccionados para un
periodo concreto, tipicamente, el ultimo periodspdnible en el momento de la

realizacion del andlisis.

En este estudio se accedid a la base de datosgercgentra disposicion de

cualquier investigador en el portal de la FECYT.

Los ficheros utilizados han sufrido un proceso alefiimizacion” de una serie
de variables para evitar que las empresas encassfacedan ser identificadas. El
proceso deanonimizacion que realiza el INE introduce modificaciones quiecia
principalmente a las variables cualitativas. Poa qtarte, reemplaza las actividades
CNAE originales por unagrupacion en 44 actividades de forma que estos grupos
recogen en ciertos casos varios cédigos CNAE.

El proceso de anonimizacion no afecta al propadgtda investigacion, ya que
uno de los grupos establecidos (codigo CNAE-2009:c@incide especificamente con
la poblacion objetivo del estudio de esta tesistatat (ver Tabla 1), “vehiculos de

motor”.
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Tabla 1. Tabla cédigos ACTIN de la base de datos PEC.

Caodigo

(ACTIN) Rama de actividad CNAE-2009
0000 AGRICULTURA, GANADERIA, SILVICULTURA Y PESCA 01, 02, 03
0001 INDUSTRIAS EXTRACTIVAS 05, 06, 07, 08, 09
0002 INDUSTRIAS DEL PETROLEO 19
0003 ALIMENTACION, BEBIDAS Y TABACO 10, 11, 12
0004 TEXTIL 13
0005 CONFECCION 14
0006 CUERO Y CALZADO 15
0007 MADERA Y CORCHO 16
0008 CARTON Y PAPEL 17
0009 ARTES GRAFICAS Y REPRODUCCION 18
0010 QUIMICA 20
0011 FARMACIA 21
0012 CAUCHO Y PLASTICOS 22
0013 PRODUCTOS MINERALES NO METALICOS DIVERSOS 23
0014 METALURGIA 24
0015 MANUFACTURAS METALICAS 25
0016 PRODUCTOS INFORMATICOS, ELECTRONICOS Y OPTICOS 26
0017 MATERIAL Y EQUIPO ELECTRICO 27
0018 OTRA MAQUINARIA Y EQUIPO 28
0019 VEHICULOS DE MOTOR 29
0020 CONSTRUCCION NAVAL 301
0021 CONSTRUCCION AERONAUTICA Y ESPACIAL 303
0022 OTRO EQUIPO DE TRANSPORTE 30 (exc. 301, 303)
0023 MUEBLES 31
0024 OTRAS ACTIVIDADES DE FABRICACION 32
0025 REPARACION E INSTALACION DE MAQUINARIA Y EQUIPO 33
0026 ENERGIA Y AGUA 35, 36
0027 SANEAMIENTO, GESTION DE RESIDUOS Y DESCONTAMINACION 37, 38, 39
0028 CONSTRUCCION 41, 42, 43
0029 COMERCIO 45, 46, 47
0030 TRANSPORTES Y ALMACENAMIENTO 49, 50, 51, 52, 53
0031 HOSTELERIA 55, 56
0032 TELECOMUNICACIONES 61
0033 PROGRAMACION, CONSULTORIA Y OTRAS ACTIVIDADES INFORN 62
0034 OTROS SERVICIOS DE INFORMACION Y COMUNICACIONES 58, 59, 60, 63
0035 ACTIVIDADES FINANCIERAS Y DE SEGUROS 64, 65, 66
0036 ACTIVIDADES INMOBILIARIAS 68
0037 SERVICIOS DE I+D 72
0038 OTRAS ACTIVIDADES 69, 70, 71, 73, 74, 75
0039 ACTIVIDADES ADMINISTRATIVAS Y SERVICIOS AUXILIARES 77,78, 79, 80, 81, 82
0040 EDUCACION 85 (exc. 854)
0041 ACTIVIDADES SANITARIAS Y DE SERVICIOS SOCIALES 86, 87, 88
0042 ACTIVIDADES ARTISTICAS, RECREATIVAS Y DE ENTRETENIMIEN 90, 91, 92, 93
0043 OTROS SERVICIOS 95, 96

Fuente: Disefio Registro PITEC (2012)

Mediante el estudio previo del disefio de la basdalles y de sus variables, se
determind el conjunto de variables de interés peafizar cada uno de los estudios de
gue consta esta Tesis Doctoral. Se descargé erfidorrespondiente de forma que en
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columnas se recogié namero total de variables is@tuen PITEC y en filas los valores

de dichas variables para cada una de las empneesssfes en la base de datos.

Posteriormente se filtraron los datos por cédigoAENutilizando la variable
ACTIN, conforme a lo indicado anteriormente paraeobr datos de la industria del

automovil.

La muestra de 224 empresas esta formada por urd8@hpresas grandes (mas
de 250 trabajadores), un 42 % de empresas medimas 50 y 250 trabajadores) y un
22% de empresas pequefias (menos de 50 trabajadesésd empresas en su gran
mayoria, 44%, tienen una antigiledad de entre 26 gios. El 36% de las empresas
tiene entre 10 y 15 afios, mientras el 19% super&0afios. S6lo un 1% de la muestra

tiene una antigliedad inferior a 10 afios.

Figura 1. Caracteristicas de la muestra

Tamaiio de las Empresas Antigiiedad de las empresas
1%
22% & Empresas Grandes 19% Mis e S0aT
5> 251 = DMas de 5U anos
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Fuente: Elaboracion propia a partir de datos d&BIT2010)
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Figura 2. Paises de localizacion de la sede de égmpresas de la muestra.
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Fuente: Elaboracion propia a partir de datos dé&RIT2010)

En lo que se refiere a la clase de empresa, apaolamente un tercio pertenece
a un grupo empresarial. El 57% de las empresas mhei¢stra son de capital privado sin
participacion extranjera y un tercio del total gmivadas con al menos el 50% de
capital extranjero. Como se puede esperar soloegugsio porcentaje, un 1%, tiene

caracter publico.

La distribucion de la sede de cada una de las esapngor paises nos indica,

como era de esperar, que la mayoria de las empyasaso tienen su sede en Espafa,
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se encuentran afincadas en paises europeos domdieiséria automovilistica tiene una

importancia relativamente alta (Alemania y Francia)

En cuanto a la orientacion exportadora de las esaprde la muestra, podemos
decir que la mayoria de las empresas tienen comoad objetivo el mercado de la
Union Europea, mientras que algo mas de un teroineccializa sus productos en

paises extracomunitarios.

En cuanto a la financiacion, aproximadamente untcube las empresas reciben
financiacion local, autondmica o estatal, mientige ¢g6lo un pequefio grupo de

empresas recibe financiacion europea.

Figura 3. Orientacion exterior y financiacion publica de las empresas de la

muestra.
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Fuente: elaboracion propia a partir de datos d&€I{2010)
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En consecuencia, tenemos a nuestra disposicion raooastra bastante

heterogénea en tamafios, edad, pais de origen yos@idm de accionariado.

La configuracion de la informacion presente en RITé€ demostré adecuada
para su tratamiento estadistico mediante los pesjueformaticos utilizados en cada
uno de los articulos que componen esta tesis. Bsecaencia, no fue necesario ningun

tratamiento de los datos previo al analisis edfadide los mismos.

4. Metodologia.

El formato seguido en la elaboracidén de esta tasisiste en el compendio de
tres articulos publicados en revistas académicternacionales que han aplicado
evaluacion externa anonima. Cada uno de elloglabas diferentes fases en las que se

ha dividido este estudio, y su conjunto explicaagltenido de esta tesis.

La metodologia utilizada en los articulos se ajaskas propdsitos de cada uno
de los estudios realizados y se expone brevemarttetauacion.

4.1. Revision bibliogréafica

Una revision bibliografica es una recopilacion esisatica de la informacion
publicada relacionada con el tema de la investigadia busqueda bibliografica es un
proceso complejo y fundamental dentro de procesondsstigacion. Las preguntas de
investigacion que nos planteamos inicialmente leyv&tan a referencias a los articulos
relacionados con el objeto del estudio. Asimisnsto®nos conducen a mas referencias
de interés que enriquecen nuestra investigaciombfetivo de esta técnica dentro de
una tesis doctoral es proporcionar un marco denkssstigaciones realizadas hasta el
momento en el tema de estudio para poder identifregios de investigacion que
permitan generar un proyecto de investigacion quig@ezca el conocimiento existente

y represente una aportacion relevante a dicho aomato.
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4.2. Estudio de casos

El estudio de casos es un instrumento o formawstigacion cualitativa, que
implica el examen intensivo y profundo de un misoijeto de estudio mediante un
proceso deindagacion sistenitica. Se caracteriza por el examen detallado y

comprensivo del caso objeto aheerés.

El estudio de casos es una metodologimdstigacion importante en el ambito
de la administr@on de empresas. Aungque sus conclusiones no sonafjeables
eshdisticamente, ofrece importantes resultadosinéormacion que, en muchas
ocasiones, no puede ser encontrada por medio daéknslos cuantitativos y que es
muy valiosa para la toma de decisiones en las exapre

Por tanto, podemos encontrar nuevas evidenciasacgnes de un fenémeno o

encontrar el porqué de los resultados de un estugiotitativo.

4.3. Andlisis factorial

El andlisis factorial se utiliza para descubriefdructura latente (dimensiones)
de un conjunto de variables. Reduce el espacidritbeis a partir de un mayor nimero
de variables a un numero menor de factores. Elssméctorial se puede utilizar entre

otros para los siguientes fines:

e Para reducir un gran niumero de variables a un rmmenor de factores para
los propésitos de modelado, donde el gran nimeradables impide modelar
todas las medidas individualmente. Por ejempl@anéllisis factorial se integra
en modelos de ecuaciones estructurales (SEM), agodaconfirmar la variable
latente modelada por SEM.

» Para validar una escala o indice mediante la deawd& de la carga de

elementos constituyentes en el mismo factor.

» Para seleccionar un subconjunto de variables d®ujunto mas amplio, basado
en qué variables originales tienen mayor relaci@n dos factores de

componentes principales.
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e Para crear un conjunto de factores a ser tratadwsao cvariables no
correlacionadas como un enfoque para el manejo wécalinealidad en los

procedimientos de investigacion como de regresiotipie.

El analisis factorial toma como entrada una segiét@ms o variables. Los que

se mueven a la vez se consideran una sola cosageaiguetan como factor.

El Andlisis Factorial puede ser exploratorio o awnétorio. En el analisis
exploratorio no se conocen a priori el nUmero a@tofas y es en la aplicacidbn empirica
donde se determina este numero. Por el contrari@l andlisis de tipo confirmatorio
los factores estan fijados a priori, utilizandosenttastes de hipotesis para su

corroboracion.

En este estudio utilizaremos el andlisis factoaaploratorio o Exploratory
Factor Analysis (EFA) que trata de descubrir lavestira subyacente de un conjunto
relativamente grande de variables. El investigasigpone a priori que cualquier
indicador puede estar asociado con cualquier faista es la forma mas comun de
analisis factorial. No existe una teoria previaeyusa cargas factoriales para intuir la

estructura factorial de los datos.

La matriz factorial puede presentar mimero de factores superior al necesario
para explicar la estructura de los datos origin&@s embargo, hay unos pocos factores
gue contienen casi toda ik@ormacion, es decir, que son capaces de explicar la mayor
parte de la varianza. En consecuencia, se hacesarecaleterminar ehumero de
factores que conviene conservar para que haya weriaje importante de varianza
explicada y se mantenga el principio de parsimgomdebe regir este tipo de analisis.
En este estudio utilizamos la Regla de Kaiser patarminar el nimero de factores
utilizados. Esta regla consiste en calcular losreal propios o autovalores de la matriz
de correlaciones y tomar como numero de factorealetero de valores propios
superiores a la unidad. Posteriormente comprobauwe<®! porcentaje acumulado de la

varianza explicada alcanza un nivel satisfactorio.

Para comprobar si las caracteristicas de la md&izorrelacion son las mas
adecuadas para realizar un Analisis Factorial zaalos el Test de esfericidad de

Barlett. Este test nos permite determinar si lasalbbkes estan altamente inter

34



correlacionadas, ya que, si las correlaciones dofttas las variables son bajas, el

Andlisis Factorial tal vez no sea apropiado.

El Analisis Factorial es adecuado cuando los fastestan incorrelados entre si.
Es decir, las correlaciones parciales que son astimes de las correlaciones entre los
factores unicos deberian ser prOximos a cero, gaegucaso contrario, las hipotesis del
modelo factorial no son compatibles con los daRsra evaluar la adecuacion de la
muestra utilizamos el indicador KMO propuesto paider, Meyer y Olkin que toma
valores entre 0 y 1. Kaise, Meyer y OIlkin aconsajae si KMO > 0,75 la idea de
realizar unanalisis factorial es buena, si 0,75 > KMO > 0,5 laades aceptable y si

KMO < 0,5 es inaceptable.

Para interpretar el significado de los factore$izatnos la matriz de cargas
factoriales. Si los factores son ortogonales pemituantificar el grado y tipo de
relacion que existe entre los factores y las végbriginales. Como los métodos de
extraccion de factores no suelen proporcionar oegtrde cargas factoriales adecuadas
para la interpretaciéon debemos acudir a procediwsede Rotacion de Factores que

faciliten la interpretacion.

Con este tipo de métodos obtendremos una matrcadms factoriales donde
cada factor presentara una distribucion diferentecargas altas y otras bajas de cada
una de las variables y donde cada una de las \egighturara en un factor. De este
modo, cada factor presentara una correlacion aliauo grupo de variables y baja con

el resto.

En este trabajo utilizamos el método Varimax dewqion de factores. Este
método minimiza el nimero de variables con carias an un factor, mejorando asi la
capacidad de interpretacion de factores. Este métadimax determina la matriz de

componentes rotados de forma que se maximice la genfas varianzas.

Por una regla general en el andlisis de confirrmed@factores, las cargas deben
ser 0.7 o superiores para confirmar que las vasabidependientes identificadas a
priori estan representados por un factor particlBar embargo, la norma 0.7 es alta y
los datos pueden no cumplir con este criterio, Ipogque algunos investigadores, en
particular con fines de exploracion, utilizan umehiinferior, tal como 0.4 para el factor

central y .25 para otros factores (RaubenheimdéX4RMair et al. (1998) establece que
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cargas de 0.6 o superiores son consideradas adigse}las por debajo de 0.4 bajas. En
cualquier caso, factor de cargas debe ser intagwed la luz de la teoria y no por los

niveles de punto de corte arbitrario. Por tant@wsiluamos a las caracteristicas de las
variables asociadas a un determinado factor podemmstrar elementos comunes que
permitan identificar y nombrar al factor y darleauslenominacion que responda a esos

rasgos comunes.

Dado que las escalas utilizadas en el analisisriattno se han validado en
estudios anteriores, se debe tener cuidado en asvédu confiabilidad entre los
elementos que componen cada escala (Flynn etQ).1Para evaluar la fiabilidad
interitem se utilizé el Coeficiente Alfa de Cronba¥alores de Alfa de 0,70 o superior
se consideran para indicar una confiabilidad pasadscalas establecidas y 0,60 es
aceptable para nuevas escalas (Nunnally 1978, GHui®79).

Una vez determinados los factores rotados, el esgeii paso es calcular los
valores de las puntuaciones factoriales de cadadarias observaciones (empresas) de
nuestra muestra. Las puntuaciones factoriales momite, ademas de identificar
observaciones (empresas) atipicas y las caraatasiste determinados subgrupos de la
muestra, sustituir el conjunto de variables orilgisgor los factores obtenidos para su
posterior analisis mediante otras técnicas estadis{ej. analisis cluster, regresion
lineal, regresion logistica,...).

4.4. Regresion logistica

Una vez extraidas las puntuaciones factorialeizesabs una regresion logistica
para evaluar el impacto de los factores extraidegigmente en el analisis factorial en
el conjunto de variables dependientes que deseashadiar.

Los modelos deegresion logistica son modelosstadisticos en los que se desea
conocer larelacion entre una variable dependiente cualitatiicwtomica y una amas
variables explicativas independientes, o covarghbja sean cualitativas o cuantitativas.
En nuestro caso las variables independientesaddiz se corresponden con los factores
extraidos en el analisis factorial previo y la able dependiente dicotomica con las
variables relacionadas con la orientacion medioantll. La ecuacion inicial del

modelo de tipo exponencial nos permite cuantifi@arimportancia de laelacion
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existente entre cada una de las variables indepatedi y la variable dependiente.
Ademas, podemos clasificar a los individuos (engsesgentro de lasategorias de la
variable dependientegun la probabilidad que tengan de pertenecer a uefiage

El impacto de las variables de prediccion sueldiease en términos de ratio
de probabilidad (odds-ratio). La regresion logéstalcula los cambios el logaritmo de
las probabilidades de la variable dependiente yosocambios en si de la variable
dependiente. Predice el valor “1” de la dependieaumigézando el nivel “0” como valor
de referencia. El término indepediente del modepresenta el logaritmo de la
probabilidad de la variable depeniente cuando lesliptores se encuentran en sus

valores medios.

El ratio de probabilidad nos permite evaluar eladmdel efecto. El ratio de
probabilidad del logaritmo natural, e, del expopet¢ la estimacion del parametro, b,
y, para las variables continuas, representa ebrfgobr el cual las probabilidades
(evento) cambian cuando se produce un cambio de um@dad en la variable
independiente.

Para laestimacion de los coeficientes del modelo y de sus erresgsdar se
recurre akalculo de estimaciones deaxima verosimilitud. Para estélculo se recurre
a métodos iterativos, como emétodo de Newton—Raphson. Posteriormente, se
comprueba laignificacion estadistica de cada uno de los coeficientesegeesion en el
modelo utilizando etstadistico de Wald. El estadistico de Wald contrastaipatesis
de que un coeficiente aislado es distinto de Qgyesunadistribucion normal de media
0 y varianza 1. Labtencion designificacion indica que dicho coeficiente es diferente

de 0 y merece la pena sanservacion en el modelo.

4.5. Modelo de ecuaciones estructurales basadosmms cuadrados parciales (PLS)

Los modelos de ecuaciones estructurales (SEM) vatables latentes han
supuesto un cambio en investigacion en muchos @spéion SEM se garantiz el rigor
en la validacion de instrumentos y pruebas de floswos entre los constructos Gefen,
Straub, and Boudreau, 2000). Dentro de los moddmsecuaciones estructurales
podemos disntinguir las técnicas basadas en té&cwieacovarianza (LISREL) y las

técnicas basadas minimos cuadrados parciales (EbS)uestro estudio utilizamos la
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técnica PLS, que ha sido utilizada por un nUmeda ceez mayor de investigadores de
diversas disciplinas: comportamiento organizaciofi#iggins et al, 1992), gestidon
estratégica (Hulland, 1999) y el comportamiento aeisumidor (Fornell y Robinson,
1983), entre otras. El método fue disefiado por Widd4, 1982, 1985) para el analisis
de datos con muchas dimensionales en un entorhajdestructura y ha sido objeto de
varias extensiones y modificaciones. En los amtiule esta tesis se justifica el uso de

esta metodologia por las siguientes razones:

* Permite la evaluacion de modelos de relacion cefessto de tipo formativo
(Diamantopoulos y Winklhofer, 2001).

« Puede ser utilizada para estimar los modelos culsdamarnos de las muestras
son pequefios (Chin y Newsted, 1999).

* Puede evaluar modelos complejos con muchas factatestes y variables
formativas sin conducir a problemas de estimadidargh, 1985). El modelado
con PLS es metodolégicamente ventajoso cuando dssltados CBSEM
incorrectos 0 no convergentes son probables quersduzcan (Krijnen,
Dijkstra, y Gill, 1998).

« Puede utilizarse cuando las distribuciones son sesgadas (Bagozzi, 1994), o
la independencia de las observaciones no esta raseguya que no hay

requisitos de distribucion (Fornell, 1982) .

* PLS es mas flexible en cuanto a la escala de ndedjérmitida, ya que se
pueden utilizar variables medidas con escalas alelne incluso categoricas
(Falk y Miller, 1992).

La metodologia PLS no proporciona ningun critegobndad del ajuste. Chin
(1998) propuso unos criterios para evaluar el nwdkd forma sistematica en dos
etapas. Primero, la evaluacion de un modelo extgridespués la evaluacion de un

modelo interno (figura 4).

La evaluacion de modelo se centra primerament@&mbdelos de medicién
buscando determinar la fiabilidad de la mediciola walidez de acuerdo con ciertos

criterios que se asocian con el modelo exteriorfdd®a que sélo tiene sentido evaluar
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el modelo interior cuando las variables latentegstran fiabilidad y validez. En esta
tesis se utiliza SmartPLS que permite estimar enigno proceso los parametros del
modelo de medida y del modelo estructural.

Figura 4. Evaluacion del modelo PLS en 2 etapas.

* Reliability and validity of reflective constructs

Outer model | ° Validity of formative constructs

assessment

* Variance explanation of endogenous constructs
* Effect sizes

Inner model | e Predictive relevance

assessment

Fuente: Henselaat al. 2009

Siguiendo las etapas indicadas primero comprobareladiabilidad de las
escalas de medida y, posteriormente, evaluaremasodelo estructural (Hulland,
1999).

En general las escalas de medida pueden ser deeflpotivo o formativo y
siguen procedimientos de validacion diferentesaPas escalas reflectivas, donde un
constructo latente esta compuesto por varios iddies que reflejan un mismo
concepto, como ocurre en nuestro caso, se utilimaétodos tradicionales:
unidimensionalidad, consistencia, validez convemgeny discriminante. En
consecuencia, primero analizaremos la fiabilidadadescala mediante la observacion
de la fiabilidad de sus correspondientes itemsa Bldw debemos comprobar el signo, la
magnitud y la significacion de las cargas o pestdenidos. De esta forma
determinamos si el cada item mide, efectivameatgatiable latente a la que ha sido
asociado. Por regla general, se consideran adexwaigas mayores o iguales a 0,7
(Chin, 1998), lo que indica que mas del 50% deddaanza es compartida por el

constructo.
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Después de evaluar la fiabilidad individual de cextkcador, comprobamos la

validez convergente y discriminante de los constsi(Barclayet al, 1995).

La validez convergentpermite determinar si los diversos indicadores de u
constructo miden lo mismo, por lo que se exige egtén altamente correlacionados.
Segun Nunnally (1978), la consistencia interna aeednediante el alfa de Cronbach
(Fornell y Larcker, 1981) debe ser superior a@ara considerar aceptable la fiabilidad
de un constructo (Barclagt al, 1995; Chin, 1998; Hair el al., 1999) y la varianz
extraida media (AVE) debe ser superior a 0,5. D& fesma podriamos considerar que

los indicadores son confiables y que el modelo ddida es aceptable.

Finalmente debemos comprobar si las escalas praguestan midiendo
realmente conceptos diferentes, validez discrimgamndica en qué medida un
constructo es diferente de los otros constructdsmbelelo. Para ello, cada variable
latente debe compartir mas varianza con sus indieadque con otras variables del
modelo. El criterio comunmente utilizado requiete da raiz cuadrada de la AVE de

cada constructo sea superior a la correlacionigoe ton el resto de constructos.

En la evaluacion del modelo estructural pretendemasuna parte, determinar
en qué medida las variables predictoras contribuyen adaamza explicada de las
variables enddgenas o dependientes. Contrastarmoellciones causales entre los
constructos del modelo que vienen determinadasapdnipotesis del trabajo. Para ello
examinamos el signo, el tamafio y el nivel de sicgiion de los coeficientes
estandarizados (path coefficients) estimados pormeldelo. Estos coeficientes
representan el efecto de cada variable indepemrdsaiire las variables dependientes.
Para determinar si los coeficientes estandarizadassignificativos se valora la t de
Student de un proceso de bootstrapping o remuestre8000 submuestras obtenidas a

partir de la muestra inicial.

Por otra parte, podemos valorar la cantidad deanaa de las variables
dependientes que se explica por las variables giogds. En este caso, analizamos el
coeficiente de determinaciorf,Rjue se interpreta igual que en una regresionipteilt
Se considera que las variables predictoras tienBaente capacidad predictiva si su

coeficiente de determinacidi?, es superior a 0.1 (Falk y Miller, 1992).

Para finalizar, Chin (1998b) y Tenenhaest al. (2005) proponen medir la
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relevancia predictiva de los constructos depenegerPara ello se realiza el Test de
Stone-Geisser () que consiste en una validacién cruzada del moeealuando en
gué medida los parametros estimados son Utilesgoadecir las variables observadas
correspondientes a estos constructos. Este teste(St974; Geisser, 1975) se usa como
criterio para medir la relevancia predictiva de tmsistructos dependientes. Si €5
mayor que cero indica que el modelo tiene relewapcedictiva y se obtiene mediante
un proceso de blindfolding obtenemos los valore®de

4.6. FIMIX-PLS

Los modelos de ecuaciones estructurales son anwitenutilizados en la
investigacion empresarial para evaluar las relasantre los constructos del modelo y
las variables no observadas. La mayoria de apticasi suponen que los datos
provienen de una poblacion homogénea. Sin embagge,supuesto de homogeneidad
no es realista, ya que los individuos pueden dif#risus percepciones y evaluaciones
de los constructos latentes (Ansari, Jedidi y Jadj200). Para tener en cuenta la
heterogeneidad, los investigadores utilizan coaueacia procedimientos secuenciales
en subgrupos homogéneos que se forman por medinadimformacion a priori, o0 bien
vuelven a la aplicacién de técnicas de analisistetu Sin embargo, ninguno de estos
enfoques se considera satisfactoria (Wedel y Kanaak000) y, en consecuencia, los
esfuerzos de investigacion se han dedicado al rddsatle métodos de agrupamiento

basados en modelos (por ejemplo, Jedidi, JagpaiSatho, 1997).

En la actualidad, los investigadores han propudderentes enfoques para la
deteccion de clases latentes basados en PLS. @af2898) presenta una revision
tedrica de los procedimientos disponibles y corelgye PLS finitos mezcla (FIMIX-
PLS) es ahora la primera opcién para tareas de esggoion dentro de un contexto
PLS.

Hahn et al. (2002) introdujo la técnica FIMIX-PLS para la datién latente
clase. EI método permite la simultdnea estimaciénod parametros del modelo y

afiliaciones al segmento correspondiente de obse&mes.

Sin embargo, el problema mas complejo en la apfinade FIMIX-PLS es el

tema de la seleccion del modelo (es decir, la detecion de la cantidad de segmentos

41



subyacentes a los datos). Como en cualquier procmaio de agrupamiento,
conservando un numero adecuado de segmentos &d,gracue muchas decisiones de
gestion se basan en este resultado. Una mala fspeén puede dar como resultado

una sub o sobre-segmentacion, lo que conduce sialees erroneas de gestion.

El algoritmo FIMIX-PLS permite al investigador calar varios criterios
estadisticos de seleccion de modelos que son lieaciclos, tales como: criterio
Akaike (AIC, Akaike ,1973), Criterio de informacidrayesiano (BIC, Schwarz, 1978),
AIC consistente (CAIC, Bozdogan, 1987), y critede entropia (EN, Ramaswamy,
DeSarbo, y Reibstein, 1993). Estos criterios nasnggen determinar el nimero de

segmentos de datos que deben ser retenidos.

A partir de la deteccion de los segmentos y laifcdasion de los mismos
podemos identificar las diferencias entre las daresticas de los distintos grupos

formados.

5. Resumenes extendidos de los articulos

5.1. A review of the literature on eco-design in mdacturing industry: Are the

institutions focusing on the key aspects?

Este articulo consiste en revisar la literaturaenefte a la aplicacion de la
estrategia del eco-disefio en la industria, desdiegdrrollo del producto teniendo en
cuenta el ciclo de vida del mismo analizando corecta el desarrollo sostenible de
productos a la competitividad de la empresa haataaktuaciones que desde las

administraciones publicas se han implantado pamefdarlo.

En los dltimos afios hemos visto la preocupaciora c@t mas visible hacia el
desarrollo sostenible. Cada sector, deseoso detaasi@pa esta situacion, tiene que
incorporar el desarrollo sostenible en sus plaeesctliacion. Detras de esta orientacion

estratégica, vemos que no solo esta la econom@usideber ético.

Todos los productos tienen un impacto en el medibiente en cada una de las
fases de su ciclo de vida, considerando que eb del vida comprende desde la

extraccidn de las materias primas hasta su dispasiimal o su reutilizacién, pasando
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por la produccion, utilizacion o transporte.

Mediante el eco-disefio se pretende integrar losrms medio ambientales en la
fase de disefio para reducir el impacto ambientalrdeucto.

En este trabajo se revisan las principales aporiaside diferentes autores sobre
el concepto eco-disefio y competitividad, asi comferehtes casos del efecto del eco-
disefio en industrias de fabricacion como el calzéa automocion y componentes

electrénicos.

Con la informacion analizada, podemos concluir dpe beneficios de la
implementacion del eco-disefio estan claramente tifdados en la literatura,
considerando que conllevan una mejora en la cotiyigdid, reduccién de costes,
mejoran la imagen de la compaiiia e incluso es derala como una oportunidad para

mejorar el desarrollo del producto.

Por otro lado, cabria sefialar que la industria siecénerramientas que les
ayuden a alcanzar estos objetivos por parte dealdsridades publicas, pero las
administraciones no estan centradas en los aspeat@s

5.2. What is influencing the sustainable attitudé the automobile industry?

Durante mucho tiempo los indicadores que han attizlas comparfias para
establecer sus objetivos en el desarrollo del mtodoan estado basados principalmente
en datos econémicos sin tener en cuenta aspediesesco ambientales.

Compensando esta situacion, en 1995 aparecio wadut creado por William
Rees llamado la huella ecoldgica (M. Wackernagél.yRees, 1996, Our ecological
footprint) que mide el impacto de la actividad huaan el medio ambiente. Hoy en
dia la humanidad utiliza el equivalente de 1.5 @ias para suministrar los recursos que
utilizamos y absorbemos o desperdiciamos. Estafsigmue actualmente la Tierra
necesita 1 afio y seis meses para regenerar lo tjumnuos en un afo. Para
contrarrestar esta situacion es importante eswblam desarrollo sostenible
implementando estrategias ambientales en la fas#isg#fio que permitan reducir el
impacto ambiental de los productos tanto duranteida de vida como al final de la

misma.
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En este sentido, la industria del automovil, cortrasindustrias, debe afrontar
el desafio de adaptar el disefio del producto y gsmcintegrando los aspectos
ambientales, teniendo como objetivo reducir el icbopambiental teniendo en cuenta el
ciclo de vida completo del producto, respetando &ex las especificaciones técnicas
del producto y proporcionando soluciones con costesproducciones similares al

desarrollo tradicional hasta la fecha.

El aumento de la conciencia ecoldgica ha sido ajager la introduccion de
reglamentacion medio ambiental. Los vehiculosrallfde su vida util generan una gran
cantidad de residuos que deberian ser reutilizgdesiclados. La realizacion de esta
actividad estd predefinida especialmente a travéslad Directiva 2000/53/EC
establecida por el Parlamento Europeo y el Condej&nd of Life Vehicles (ELV).
Con el cumplimiento de esta directiva se esperacieda produccion de residuos
limitando el uso de sustancias peligrosas en nuesoisulos, disefiando y produciendo
vehiculos que faciliten la reutilizacion y reciatlag desarrollando la integracion de

materiales reciclados.

Las compafiias que trabajan como proveedores dabdsantes de vehiculos
son un elemento clave en el disefio de vehicula@sneducir el impacto ambiental. Este
articulo proporciona una vision general de las icagiones y limitaciones debido a la
integracion del eco-disefio en Faurecia, emprescidigta en ingenieria y produccion
de componentes del automovil, lider en cada ureuseinidades de negocio: Asientos,
Tecnologia de Control de Emisiones, Interiores {efares. Las principales lineas de
actuacion existentes para reducir la huella ecotdge basan en una estrategia de
innovacion centrada en la reduccién de peso, tegfelde control de emisiones y
reduccion de la huella ecologica desde la produchasta el final de la vida uatil del

vehiculo.

El objetivo de este estudio es determinar si axistaracteristicas que
diferencien las compafias de automocion en swidctitedioambiental a través del
analisis cuantitativo de una muestra de 224 emgrpsatenecientes a la industria

espafola del automovil, teniendo en cuenta cuarahles:

» Importancia de la reduccién de materiales por uhftaducida al innovar.

* Importancia de la reducciéon del consumo energgkicainidad producida al
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innovar.

* Importancia de la reduccion del impacto medio amtbieal innovar.

* Importancia del cumplimiento de la legislacion neeainbiental al innovar.

En el articulo se concluye que la proactividad maadibiental viene
determinada principalmente por el tamafio de la esgprDe acuerdo a los resultados
cuanto mayor es la compafiia, cuanto mayor es ekmige patentes y cuando la
presencia internacional es mas extensa, mayor esidatacion medio ambiental al

innovar.

5.3. Factors influencing eco-innovation orientatioof the automobile firms.

Aceptando su responsabilidad social y medio amdliert industria del
automovil debe afrontar el desafio de adaptar etefd del producto y proceso

integrando aspectos medio ambientales (Schiagbak 2008).

El primer acercamiento se centré inicialmente emlistéfio de vehiculos que
facilitaran el desmontaje y reciclado de las pieadafinal de la vida util del vehiculo
teniendo en cuenta la accesibilidad a las piezdgsaontar, el tipo y numero de
sujeciones utilizados y el marcado de los compasepara facilitar su identificacion
(Morrison, 2000; Gerrard y Kandlikar, 2007)

Pronto se puso de manifiesto la necesidad de degfuerzos a incorporar los
principios del desarrollo sostenible consideranalovila en servicio del producto e
involucrando los proveedores desde las primerassfael disefio. (Guide y Vand
Wassenhove, 2001)

Relativamente poca investigacion se ha conduciécesia conexion entre eco-
innovacion y eco-disefio y su implicacion para ustria del automovil. Este articulo
ayuda a rellenar este gap estudiando qué aspetaosonados directamente con el eco-

diseno han sido tenidos en cuenta al innovar exdlsstria del automovil.

La eco-innovacion juega un papel importante dade permite aumentar el

valor para fabricantes y consumidores al mismo fgiemue se reducen los impactos
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medioambientales (Van Berkel, 2007). EI campo deeda-innovacion incluye la
modificacion de patrones de produccion y consumb casno el desarrollo de
tecnologias, productos y servicios para reducistnaémpacto en el medio ambiente.
(Comision Europea, 2009)

A pesar de que la innovacion ecoldgica es una temaelave en la industria
actual, relativamente pocas investigaciones seréaizado sobre su incidencia en el
sector del automévil. En este trabajo, la actitadid el medio ambiente cuando se
innova se analizé mediante un Modelo de Ecuaci@stsicturales (SEM) aplicada a
un conjunto de datos de 224 empresas esparfiolasalet. Los resultados muestran que
las empresas que se centran en los procesos ycpwedanovadores tienden a ser mas
ambientalmente orientadas a la hora de innovartab&$0s asimismo la importancia

de las fuentes de informacion.

Los resultados muestran que las empresas en ldagjfieentes de informacion
del mercado (provenientes de proveedores, cliertespetidores y consultores
externos) son importantes en el proceso de innénaestan mas orientadas a la
reduccion de costes y al desarrollo de nuevos ptoduy mercados cuando estan

innovando y, consecuentemente, estan mas orierabdsdio ambiente.

La consistencia en los hallazgos sugieren que ngsresas que buscan una
mayor flexibilidad operacional, aumentar la capadide produccién, reducir los costos
laborales por unidad o reducir el consumo de eagrgi unidad cuando estan buscando
nuevas innovaciones estan mas dispuestas a adtgptarién una orientacion
medioambiental, lo que tiene importantes implicae®para la gestion si una empresa

esta tratando de ser mas “verde”.

5.4. Grouping firms attending to their environmeritarientation: an empirical study

of the Spanish automotive industry

Un tema de investigacion de verdadero interés ewtlzalidad esta relacionado
con el logro de ventajas competitivas mediantedfora del compromiso ambiental de
las empresas. Hasta ahora, ha habido varios ista¢oclasificar a las empresas
atendiendo a su orientaciéon hacia el medio ambigrdro todavia hay un vacio de
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investigacion al abordar el analisis empirico. Elpdsito de este estudio es identificar
los grupos de empresas dentro de la industriaudehgvil con diferentes mecanismos
a la hora de impulsar su proactividad medioambiertm el articulo anterior
estableciamos el modelo general de elementos gueag] un impacto significativo en
la orientacion medioambiental de las empresas detos del automovil cuando
innovan. Como vimos, la eco-orientacion esta idédude manera significativa por la
orientacion a procesos y a productos de la inndwadhsimismo, a través de estas
tltimas la importancia de las fuentes de informaaél mercado ejerce una influencia

positiva en la orientacidon medioambiental.

Sin embargo, podemos prever que no en todas lasesagpdel sector estos
mecanismos actlen de igual manera ni con la misremsidad. En este articulo
identificamos grupos de empresas con un comportdmigsimilar (es decir, los
segmentos de empresas), utilizando el algoritmo-FPIMBX aplicado a los datos de
base de la datos PITEC de 224 empresas perterescianta industria espafiola del

automovil.

Los resultados muestran la existencia de tres grug® empresas cuya
orientacion ambiental mientras innovan esta deteada de manera diferente. En el
mayor grupo de empresas, la orientacion hacia dlarambiente viene determinada en
igual proporcién por la orientacion hacia producjoprocesos que muestran estas
empresas, es decir, equilibran la orientacion matgrara mejorar los procesos y reducir
el impacto ambiental y el coste y la busqueda @éwaosiproductos y nichos de mercado
para aprovechar la nueva demanda “verde”. En unnskggrupo, la orientacién al
mercado es la que estd impulsando procesos de acidov medioambiental.
Finalmente, el Ultimo grupo se opone a la tendegereral en estas relaciones y vemos
como la orientacion hacia productos de la actividmiovadora afecta de forma

negativa en la orientacion medioambiental de lgsresas a la hora de innovar.
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Abstract

The aim of this paper is to review the most impdrtdéerature in relation to the
special characteristics of the eco design as pdrttlee innovation portfolio of

companies.

Eco design is a methodology that takes into accthenenvironmental condition
of products from conception. More than a half &f tlnpacts can be prevented from the
design process so that throughout their life cirate less harmful to the environment.
As a methodology that integrates environmentakdatin the design of products and
services, managing the environmental innovationough eco-design has to be

considered as part of the strategic definition oftt) companies and Public Agencies.

We pretend to analyze literature related to ecogtesh companies and the way
policy makers are pretending to reinforce sustaleadttitude at the industrial sector.
The main objective of this paper is to uncovemhdrée is any relation between what
literature indicates companies are doing and whatblfz administration are pretending
with its industrial policies, to see if institutisrare focusing on their industrial policies

and check if they are covering the key.

Keywords: Eco-Design; Sustainability; Industrial Policy; Coatitiveness
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1. Introduction

The integration of environmental criteria has to taken into account when
taking decisions during the product developmentgss (Brezet and Van Hemel, 1997,
Byggeth and Hochschorner, 2006, Fuad-Luke, 2000thé early stages of product
development, to achieve the objective of achievangreater degree of Sustainability
(Karlsson & Luttropp, 2006).

The need to promote the application of eco-dedigough training programs at
the enterprise level and through actions carriet lyu national agencies has been
highlighted in the past (Brezet, 1997, Madge, 198@)vever, many companies still not
assume that eco-design should be part of theiy @ativity (O'Hareet al, 2010) and
should be integrated into their business strate@esnelly et al, 2006, Goldet al,
2010). Organizations need to communicate clearty efficiently to project teams, as
well as to senior management, what the companyéd igoby including a section
devoted to the impact of projects on environmert sustainability (Petala, 2010) and,
in the other hand, it is an striking lack of induat policy actions promoted by the
public agencies in that line (Santolagiaal, 2011, Ceschin and Vezzoli, 2010).

This paper reviews the major contributions on the-@esign concept and its
actual implementation in the manufacturing industojlowing the line of work defined
by Sekaran and Boogie (2010), its influence onrmss competitiveness and actions

that, from public agencies, have been implemerdeshtourage this.

2. Review of the concept and its application

As it is actually understood, the aim of the Ecesige is to reduce the
environmental impact of products throughout theaitire life. For Life Cyclemeans all
life stages of a product, from production of comgmais and raw materials for their
production, to disposal of the product once itiscdrded, but although this is largely
accepted concept both in academic and social lsegkral definitions are given in the

literature, as seen in Table 1.
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Table 1. Eco-Design definitions

Author

Definition

Alonso (2006)

Eco design is an approach that integrates environmental criteria in the design of products and
services, so as to get the reduction of environmental impacts they produce, taking into account
all stages of their life cycle.

Wimmer et al. (2004)

Eco design is how to integrate environmental considerations into product design and
development.

Borchardt et al. (2011)

Eco design is a set of Project practices oriented to the creation of eco-efficient products and
processes.

Pigosso et al. (2010)

Eco design is a proactive approach of environmental management that aims to reduce the total
environmental impact of products.

Plouffe et al., 2011

Eco design means taking simultaneously into account the environmental impacts in the
selection of raw materials, the manufacturing process, the storage and transportation phase,
usage, and final disposal.

Karlsson and L uttropp, 2006

Eco design is about Design in and for a sustainable development.

Bhamra, 2004 Eco design is understood to be the systematic integration of environmental considerations into
the design process across the product life cycle, from cradle to grave.

Platcheck, 2008 Eco design is a holistic view in that, starting from the moment we know the environmental
problems and its causes, we begin to influence the conception, the materials selection, the
production, the use, the reuse, the recycling and final disposition of industrial products.

IHOBE, 2011 Eco-design means that the environment is taken into account when making decisions during

the product development process as an additional factor that traditionally have been taken into
account.

Source: Compiled by the authors

An innovative definition was made by Karlsson andttiopp (2006),

highlighting the linkages between social, econoraitd environmental business in the

eco-design linguistic map (see figure 1).

Eco(nomics)

™~
Eco(logy) .~

Design =  EcoDesign

Figure. 1. Linguistic map of “Eco-Design” (Karlsson and Luttropp, 2006)

3. Eco-design and competitiveness

Several authors state competitiveness is a verglitezl process, based on

groups of firms organized around one o severataelmdustries that converge (Porter,
1985, 1998, Grant, 1996, Mintzberg and Lampel, 19@%hers state that a firm’'s

strategy should be based on its resources andhatteapabilities, and that these factors
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prevail over the market (Grant, 1996).

In accordance with Grant (1996), firms should benpetitive basing their
strategy on endogenous factors. A firm's capabildy response requires deep
knowledge about the environment; but also aboutrtheagement’s function and up to
which degree the organization’s culture affects fina’'s profitability and return. A
successful use of eco-design tools not only requhre availability of appropriate tools,
but also a real integration of eco design withig thusiness operations (Dewulf and
Duflou, 2004).

The resources and capabilities approach (Werngife®4, Peteraf, 1993, Hamel
and Prahalad, 1994) arises as a reinterpretatiadheofirm’s environment, introducing
the firm’s internal organizational system, as atpetv take into account when
considering the causes of a firm's profitability this line, Plouffeet al. (2011)
disentangle the existing relations among interspkats related to the company, the eco
design concept, understood as a new philosophyreneéconomic aspects it represents.

Although environmental issues as seen as exteonidlet company as Karlsson
and Luttropp, (2006) remark, these two approactiesexternal or environmental and
the internal one have been focused as differertraltives for the study of the eco
design integration, other authors think they commaet each other (Dewulf and Duflou,
2004).

The globalization process of economy has modifieel productive activity,
enhancing the level of rivalry among firms whichngetes an immediate reaction in
order to respond successfully to this new situatitve necessity, for the industrial
sector in a specific area, to keep a high levalashpetitiveness, but actually spells out
the role played by the environment, the institwioand the economic policies of a
country in the competitive success of some indestriconsidering environmental
proactivity and, indeed, eco design a key diffaegimg asset (Wimmeet al, 2010).
Going behind the product’s end-of-life is importéamtreduce the environmental impact
of the product’s final disposal and this is actyallkey differentiating competitiveness

aspect to focus on (Pigossbal, 2010, Schiavonet al, 2008).
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To ensure that
compliance with norms
becomes an opportunity
for innovation.
Competencies Needed

- The ability to anticipate
and shape regulations.

- The skill to work with
other companies,
including rivals, to
implement creative
solutions.

I nnovation Opportunity
- Using compliance to
induce the company and
its partners to experiment
with sustainable
technologies, materials,
and processes.

To increase efficiencies
throughout the value chain.
Competencies Needed

- Expertise in techniques such
as carbon management and
life-cycle assessment.

- The ability to redesign
operations to use less energy
and water, produce fewer
emissions, and generate less
waste.

- The capacity to ensure that
suppliers and retailers make
their operations eco-friendly.
Innovation Opportunities
- Developing sustainable
sources of raw materials and
components.

- Increasing the use of clean
energy sources such as wind
and solar power.

- Finding innovative uses for
returned products.

To develop sustainable
offerings or redesign existing
ones to become eco-friendly.
Competencies Needed

= The skills to know which
products or services are most
unfriendly to the
environment.

- The ability to generate real
public support for sustainable
offerings and not be
considered as “green-
washing.”

- The management know-
how to scale both supplies of
green materials and the
manufacture of products.

I nnovation Opportunities

- Developing compact and
eco-friendly packaging.

Stage 1 Stage 2 Stage 3 Stage 4
Viewing Compliance as M aking Value Chains Designing Sustainable Developing New Business
Opportunity Sustainable Products and Services M odels
Central Challenge Central Challenge Central Challenge Central Challenge

To find novel ways of delivering
and capturing value, which will
change the basis of competition.
Competencies Needed

- The capacity to understand
what consumers want and to
figure out different ways to meet
those demands.

= The ability to understand how
partners can enhance the value of
offerings.

Innovation Opportunities

- Developing new delivery
technologies that change value-
chain relationships in significant
ways.

- Creating monetization models
that relate to services rather than
products.

- Devising business models that
combine digital and physical
infrastructures.

Figure. 2. Sustainability Challenges, Competenciesand Opportunities

(Nidumolu et al, 2009)

The definition of competitiveness has been evohatang time. Cohen, Teece,

Tyson and Zysman (1984) affirm international corntpeness is based on productivity

and, therefore, on an economy’s ability to movedpois towards activities with a

higher productivity and a focus on the existingehegeneity among firms belonging to

the same industry. Firms are pools of unique ressuand capabilities, which are the

basis of competitive advantages (Penrose, 1959né&¥feit, 1984, Barney, 1991,

Peteraf, 1993), actually, those aspects relatedntoronmental issues, and specially

those tied to eco design as cost reduction, newkehand new products launches

(Borchardtet al, 2011) are becoming key issues that not only dgpmn business

challenges (Nidumolu, 2009), and that affect thposfunities detection and the new

business development process (see figure 2), an@lso a society’s demand (Hull and

Rothenberg, 2008, Augeaat al, 2010) and a public statement’s (Faber and Frenken

2010, Junttet al, 2008, Holzingeet al, 2008).
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4. Industrial policy and eco-design issues.

Even at the media era, we still have to considat pihoximity and the informal
social net facilitates the transfer of specificghtgological knowledge (Aufdretsch y
Feldman, 1996, Baptista y Swan, 1998), knowledgritathe clients’ preferences (Von
Hippel, 1988), and about the processes (Helper),18axennian, 1996), and that all
these variables, actually considering also proaativentation (Segareet al, 2011) and
eco design (Santolariat al, 2011) take part in the competitive positioning af
company. Public environmental policy is able toeeff at least partly; technology,
market conditions and the regulatory framework @/fcbmpany internal conditions and
aspects are not easily directly influenced by pupdlicy (Rubik, 2001).

Del Rio et al. (2010) elaborated an integrated policy frameworigluding
policy features and specific measures that camipéemented to mitigate the barriers to
eco-innovations that companies usually face. Inirtlopinion, a combination of
environmental and technology policies adapted te ihfferent barriers and

characteristics of the technologies could reinfasodated companies actions.

Considering that, at the academia level, it is adgthat policy learning occurs
despite, rather than because of the instrumentalgaleof the new assessment
procedures, which tends to act as a barrier to opeliberation and knowledge
utilisation (Hertinet al, 2009), some industries tend to leader the ecigulgsocess at

the last decade.

5. Manufacturing industries case studies.

Scientific literature has identified several distige features about the effect
that eco design has on industries. Borchadtal. (2011) studied the eco design
application in the footwear industry in Brazil, mgicase study. They observed a 10%
cost reduction, the toxic materials were eliminated also noticed a reduction of
energy consumption. In the same type of study,&vcmeet al. (2008) concluded that
the automotive industry needs for extended enviemtal analysis as an information
source in order to identify the best-performingigesolutions.
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O Hare et al. (2010) found that the electrical and electronictiBi equipment
industry need better suit their needs and thatctiveent understanding of designers
requirements for eco-design tools may not be dyeapplicable. In the same line,
Dewulf and Duflou (2004) concluded that sector-wiitiiatives can provide incentives

for a wider application of eco-design in today’snaanies.

Other authors that have studied specific aspedisec@pplication of eco design,
Platchecket al, (2008), focuses on the need of having a resptnsndustrial
administration, where all involved in the processdl Wave obligations with the

sustainability.

6. Conclusions.

This study focused on eco design in manufactunmaystry and the needs that
companies have when considering the improvemetitenf environmental performance
through eco-design. Benefits from the eco desigimudé and implementation have
been clearly identify in the literature review, @@mpetitiveness improvements, cost
reduction, better company image or new product ldpweent, but what several
researchers have pointed out is that industry rseggorting tools for achieving eco

design goals.

Being eco design an emerging field for both redeard practice, which aims to
help organizations to obtain better performancesisitns of public authorities are
going behind the corporate actions, though thetirtgtns are not Focusing On The Key
Aspects.
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CAPITULO 3

WHAT IS INFLUENCING THE SUSTAINABLE ATTITUDE OF
THE AUTOMOBILE INDUSTRY?
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Abstract

The automotive industry is considered one of thestmemvironmental aware
manufacturing sectors. The aim of this study is d&termine if there are any
characteristics that differentiate automotive congs in environmental attitudes
through the quantitative analysis of a sample of 2Z&mpanies belonging to the
Spanish automobile industry. The chapter also pies/an overview of the implications
and constrains due to the integration of eco-designreal company of the automotive
sector giving a vision of the legislation appli@béferred to eco-design, the adaptation
of the constructor standards and some examplesmdrgl rules of the product and
process design to satisfy these requirements, dsaw¢he environmental policy that
affects its decisions.
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1. Introduction

The automotive industry is directing its effortsitoorporate the principle of the
sustainable development, considering the servieeofi the product and involving the

suppliers from first stage of design.

Suppliers play a vital role in the development gmdduction of the vehicle;
therefore they must be aligned with the customeirenmental requirements and any
applicable legislation. These requirements are igemv by the customer at the
beginning of the project and the requirements Ww#él different depending on the

commodity.

In order to be able to demonstrate the possibihtyreaching the ratio of
recycling and the absence of dangerous substanicas dllows the vehicle
homologation, the vehicles constructors includeéheir requirements the report of all
the materials and substances remaining on a vehictbe sale point via the IMDS
system (International Material Data System).

In the case of Ford Motor Company, for example,dbsification according to
ISO 14001 is an indispensable requirement to warka asupplier and the report in
IMDS is a part of the Production Part Approval s which is the process for
vehicle components” homologation. As an evidencthefinitiative of the sector, it is
possible to even emphasize that before the Europgaion adopted REACH
(Registration, Evaluation, Authorization and Regsion of Chemical substances)
regulation on chemical management or on end-ofv#aicles, companies like Ford
Motor Company already had a material managemetersythat allowed them to track

all the substances and materials of the vehicle.

Another way to assure the fulfilment of the regolatis including this
requirement as a part of the Manufacturing SiteeAssient, that is, including this
concept as a key element of the Q1, a set of guadidl production disciplines and some
indicators that Ford suppliers must follow to all@uppliers measurement of client

expectations fulfilment.

Aligned with directive 200/53/EC, Ford Motor Compatiemands its suppliers
that all the pieces must go labelled accordingdmmany standards, for later better
recycling.
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Suppliers must provide evidences of Design-for-Eonwinent principles
implementation (DfE), including Design-for-Disasddimg (DfD) and Design-for-
Recycling (DfR). One of the tools provided by themafacturer of vehicles is the
Design Verification Method to verify components yelability by a recyclability

evaluation.

The increase of recycled materials use is a reopging of the European directive
and Ford Company requires suppliers to incorporatgcled materials in suitable

components.

With the purpose of guaranteeing the requiremenprtwvide the necessary
information to the recycling companies so that ehtife vehicles are eliminated in a
safe, economic and respectful way with the enviremimnseveral manufacturers of
vehicles joined to create IDIS database (Intermafi@ismantling Information System),

which compiles all this information.

During long time, the indicators considered asSsleal” used by the companies
in order to establish their targets have been ngalnly with economic data, without

considering social or environmental aspects.

To make sustainability a reality, the existing meagy tools need to determine
where we are now and how far we need to go andhghétumanity’s demand remains
within the interests of the globe’s natural capstaicks (Wackernagel et al. 1999).

The ecological footprint indicator tries to fill the gap. The ecological footprint
is a measure of the load imposed by a given papulain nature. It represents the land
area necessary to sustain current level of resamesumption and waste discharge by
that population (Wackernagel, 2002).

By measuring the footprint of a population we casess our pressure on the
planet and will allow us to know how much nature ee, how much we use, and to
track our progress toward the goal of a sustaindblelopment (Munksgaard et al.
2005, Jorgenson and Burns 2007).

Today humanity uses the equivalent of 1.5 planefgrovide the resources we
use and absorb our waste. This means, it now thkeSarth one year and six months to

regenerate what we use in a year.
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In order to amend this situation it is important éstablish sustainable
development strategies. Implementing environmesttategies in the design phase will
allow reducing the environmental impact of produdtsing their service life and at
their end of life (Wimmer et al. 2010) as in otheading industries (Criado, 2007,
Bohdanowicz, 2005, Miret et al., 2011).

The consumer is increasingly becoming a citizervalall else, considering the
ecological footprint of the products he or she hwysd the environmental impact of
products. The question of use has become essevifiaén a choice is available,
consumers are increasingly weighing their persapats against their responsibility as
citizens (Clark et al. 2009).

Some developed solutions to improve product deailgnving its later recycling
and reusability, although, at the moment, therecar&in limitations in the technologies
available in each country as many countries hailergtt invested in any specific

treatment installation.

2. The automotive industry and the environmental awreness.

As a result of these evolutions, the automobiléustand role in daily life are
changing. The automobile is becoming one choicengnmasany in daily mobility, along
with other means of individual transport (bicyclespoters, rental cars) and collective
transport (mass transit, carpooling, trains), algtostill indispensable in many areas
around the world (Whitmarsha and Kéhlerb 2010).

In this sense, the automotive industry, like otledustries, must face the
challenge to adapt product and process design tegrate environmental aspects
(Schiavonne et al. 2008) as, every year, end-efdghicles (ELVs) in the UE generate
between 8 and 9 million tonnes of waste, which ningstnanaged correctly (European
Commission 2000). Volume of ELVs arising each jigancreasing and it is expected
to be 14 million tonnes by 2015 (Eurostat 2011)tHis sense, Spain has to play a
crucial role as five countries (Germany, UK, Frariggain and Italy) are responsible for
approximately 75% of EU 25 vehicle de-registratigfarostat 2011) and also holds an

important part of Europe’s automotive industry.

The present legislation tries to promote the useecfcled materials in the
development of new vehicles and this is affectihg tnnovation processes of the
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companies, but is this compatible with customercsjpations? How to use recycled
materials in components that need to fulfl sometate mechanical or aesthetic

characteristics? (Gerrard and Kandlikar, 2007).

Environmental impact reduction and the considenatib the complete service
life of the product must be objectives to deal wathgineering specifications and to
provide solutions with similar production costsi@aglitional development to date. Thus,
design of vehicles for recycling and recovery, ugithg their components and materials,
as spare and replacement parts, might contributiaeoprotection, preservation and
improvement of the environment quality and to egiergnservation, although, waste
generation must be avoided as much as possiblé¢iriBanal. 2010, Ferrdo and Amaral
2006).

Although, systems and facilities requirements fog tollection, treatment and
recovery of end-of life vehicles are important ts@re the attainment of the targets for
reuse, recycling and recovery, producers meebil, significant part of the costs of all
measures taken, and end-of life vehicle owner shaldliver the vehicle into an
authorized treatment facility without any cost. mhéesign phase becomes crucial to

ensure also companies profitability (Orsato andI$\&007).

Preventive measures applied from the conceptiorsepled the vehicle will
improve the reduction and control of hazardous tsuges in vehicles, in order to
prevent their release into the environment, and fadilitate recycling and avoid the

disposal of hazardous waste.

Appropriate design will also help to ensure thattaie materials and
components do not become shredder residues, ambanecinerated or disposed of in

landfills.

This will end integrating requirements for dismamg| reuse and recycling of

end-of life vehicles and their components in theigie and production of new vehicles.

The constant increase of the quantity for reusscltang and recovery must be a
target in producers design phase as environmenptaligs pressures in that way and
consumers are increasingly better informed andsadjueir behaviour and attitudes

towards environmental friendly products. Compartiase been leading the efforts to
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incorporate the principles of designing for susdhility and the use of a lifecycle

management approach (Segarra et al. 2011a).

Design for Environment principles into the proddevelopment process started
in the early 1990s, however, they were initiallicised on designing vehicles to
facilitate end-of-life disassembly and recycling taking into account the accessibility
of parts to be disassembled, the type and numbelifigient fasteners used and the
marking of parts for easy identification.

Based on several studies, it became clear thatsiimguon a single lifecycle
phase (e.g., end of life) leads to sub-optimizatiand potentially increased impacts in

other lifecycle phases.

Since then, companies have shifted their focuadlude a more comprehensive
lifecycle approach to improve the sustainability whicles, by incorporating the
material and component production and the use phaseddition to the end-of-life
phase (Leduc et al. 2010).

Also, sustainability management tools have beeriegppn the new vehicles.
These tools incorporate societal and economic éspscwell as environmental aspects

into lifecycle analysis and design approach.

3. Regulation

The increase of the ecological awareness has hggroded by the introduction
of environmental regulation. The vehicles at thel e their life generate a great
amount of residues that should have to be reusgdemycled. The achievement of this
activity is predefined especially due to the Dinext2000/53/EC, established by the
European Parliament and the Council of End of Méhicles (ELV). The directive is
been transferred to the different national laws ismdain objective is the prevention of
waste from vehicles and, in addition to this, tkase, recycling and other forms of
recovery of end-of-life vehicles and their compadseso as to reduce the disposal of
waste. The Directive also aims to improve the emrmmental performance of all

economic operators involved in the life-cycle ohioes.

In order to be able to meet these objectives, th®fean Union has unfolded
new requirements for vehicle manufacturers assuhiaglesign of recyclable vehicles.
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Priority must be given to the reuse and recovesgy(cling, regeneration, etc.) of

vehicle components aiming to increase its rate.

The reuse and recovery rate (in average weightvekicle and year) should
reach 85% no later than January 1st 2006 and 95%t@othan January 1st 2015 (see

fig. 1).

The reuse and recycling rate (in average weightvpéicle per year) should
reach 80% no later than January 1st 2006 and 85%teothan January 1st 2015 (see

fig. 1).

Before 2006 2015

Fig. 1Reuse and recycling rates.

By the fulfilment of this directive it is expectdd reduce the production of
residues by limiting the use of hazardous substiceew vehicles, by designing and
producing vehicles which facilitate reuse and réngc and by developing the
integration of recycled materials.

In order to make dismantling easier, manufactustrsuld meet codification
standards for materials in their components towaltbeir identification, and should
provide the necessary information to be able tdizeathe disassembling of the
components.
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Fig. 2ELV reuse and recycling rate in 2008 in EU.

Moreover, vehicles may be put on the market onthaély meet the provisions of
the EN ISO 22628:2002 (Road vehicles - Recyclabditd recoverability - Calculation
method).

As it is shown, government policies in developedntdes have encouraged the
development of markets for recycled materials, rifcmate of destruction for the de-
registration of end-of life vehicles, the growth afllection and treatment operators
while recyclability and recoverability of vehiclaave been promoted.

But, it is important to lay down requirements natyofor storage and treatment
operations but for vehicle and components manufiagfworld round in order to avoid
the emergence of distortions in trade and compatitespecially with the developing

countries.
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4. Research methodology

In this study, first, a collection and interpretatiof data related to eco-design
and sustainable development in the automotive sdws been made in order to
characterize environmental orientation of the autiive industry companies while

innovating.

Like most industries, the automotive industry amftonted with environmental
issues namely: vehicle emissions, non-renewableemahtand energy consumption,
generation of waste during production and at theé ehlife. There is an increasing
stakeholders awareness, which finds its expressionew regulation and customer
requirements (Manzini and Vezzoli 1998) Due to thiele range of environment
impacts of the automotive industry different stgae have been launched to rectify this

situation.

The study also tries to figure out if some of thepelitatively identified
characteristics detected in leader companies cattb@motive industry are followed by
others and quantitative research will try to idgnte model to differentiate
environmental proactive companies from not proacthased on key indicators that
have been identified in other studies (Segarrd @04 1b).

To do so, a quantitative analysis has been peridrihe establish environmental

proactivity, 4 variables (used as dependent in eaathel) were taken into account:

* Importance of less materials per unit producedenihnovating
» Importance of less energy consumption per unityced while

innovating
* Importance of less environmental impact while wetang

* Importance of environmental legislation requirensemhile innovating

It is important to identify the characteristicstbé firms under study since these

characteristics affect their environmental managerpeactices.

This research analyzes a sample of 224 companiesdieg to the Spanish

automobile industry, some of them belonging to mattonal companies. In line with
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Dubé and Pare (2003), well-known standardizedssizdi analysis methods, such as
analysis of variance and regression analysis, halged researchers confirm or reject
hypotheses in quantitative research.

To reduce data variables a factorial analysis ntethas applied, allowing us to
obtain homogeneous correlated variable groups.h&urtore, a logistic regression

model, with the previous factor analysis resultaswnade to fit data.

The data was collected from PITEC database (Teogml Innovation Panel),
which consists of a statistical tool to monitor teehnological innovation activities of
Spanish companies. The database was built by the (Bypanish National Statistics
Institute) with the advice of academics and expeftstotal of 255 variables were
analyzed including a comprehensive list of Spanismpanies which are characterized
by the type of innovation (classified by the Oslamdal, 2005) that they undertake, by
industry (in line with the Spanish National Actieg Classification, CNAE) or by
geographical location. Data from 2009, the latestadavailable, was used for the

analysis.

Variables included in this study were selected eling to theoretical
statements. Net sales (NS) represents the totak satome, size by number of
employees (SZ) represents the number of full-timpleyees in the company, total
goods investment (INVER) represents gross investimeilangible goods.

National market (MDONAC) indicates whether the camiges operate on a
national scale. E.U. market (MDOUE) indicates wketthe companies operate on a
European scale. Worldwide market (OTROPAIS) indisatvhether the companies
operate on a world wide scale rather than Eurofpsaan. These are binary variables
with 1 = Yes and 0 = No. The number of total paefRATNUM), the number of
European patents (PATEPO) and the number of ndtioaients (PATOEPM) were
measured respectively as the number of patent capioins and the patents at the

European and the Spanish levels.

Total investment in R&D activities (GTINN) represgrihe total expenditure in
internal and external R&D activities and number R&D employees (PIDCA)

represents the number of full-time employees whdkwo R and D activities.
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4.1 Qualitative approach.

4.1.1 Environmental awareness at the automobile gligr level: Faurecia’s case.

Companies that work as vehicle manufacturers seigpéire a key element in a
design that reduces the environmental impact o&tltemobile.

Faurecia is a specialist in the engineering anddymtion of automotive
components holds global leadership status in e#dts @ore businesses: Automotive
Seating, Emissions Control Technologies, Interigst&ns and Automotive Exteriors.
Its customer portfolio features practically evengamaker around the world, including

manufacturers in emerging economies, such as thannChinese and Korean markets.

With the aim of preparing good technical and ecoicopnactices, as well as
fulfilling the effective legislation and the regements of client, Faurecia has a set of
specialists who form the eco-design department @apartment is the one in charge of
developing work standards that assure environmesgacts integration in the product

and process design considering the complete sdifecaf the product.

From the use of “green materials” to recycling phirthe reduction of emissions
to the reduction of weight, the concept of “clean’as a complex subject with a broad

scope.

Beginning with company’s ethical code, Faurecia uproundertakes to

implement actions aimed at respecting the envireniraed improving its protection.

In carrying out their daily activities, all Fauracgmployees should be aware of
their responsibilities towards protecting the eowmment, especially through the

following commitments:

* Reduce waste and polluting products, conserve alatesources and
recycle materials at each step in the manufactyingess;
» Actively pursue a development policy and implentechnology capable

of reducing polluting emissions.
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* Constantly assess the impact of its products amachivity of its plants
on the immediate environment and communities wiiea to making

constant improvements.

Different action lines like usage footprint redoctj with a strategy of
innovation centred on light-weighting and emissioastrol technologies, and vehicle’s
ecological footprint reduction from production todeof life, through the use of more
environmentally friendly materials and the implenagtion of cleaner production
processes, show the commitment of the companytivgtenvironment.

To reduce economic dependence on petroleum matedsl well as the
environmental impact of their products, automotmanufacturers and suppliers are
including more and more biomaterials (wood, herfipseed, wheat, beets, etc.) in their
designs. Since the 1990s the Faurecia Group has beeking on technologies
combining polymers and natural fibbers for doorgdanThese natural fibbers can make
up 50 to 90 % of a door panel. Also, polyolefingl dibers such as hemp and sisal are
used for the creation of semi-structural partshsag bumper supports, in place of glass
fibers. The objective is to demonstrate the possglbstitution of petroleum-based
plastics by natural bio-based materials.

Additionally, production plants use environmentamagement tools to reduce
the negative effects of industrial activity in teevironment by the application of good
practices in energy saving and waste generatioom@ting recycling and reusing

production processes that are more kind with envirent conservation.

Certification of industrial sites (environmental magement systems based on
the ISO 14001 international standard) and trainofgemployees to respect the
environment have progressively been implemented0s&60 of production sites were
certified and more than 50 % of the people wernadchby the end of 2009.

In 2008, all of the Group’s facilities achieved &areduction in overall water
consumption compared to 2007 and 46 % of the weatersumed was recycled
internally or disposed of naturally, with the redirected to collective treatment
facilities.
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Similarly, energy consumption was reduced by 1 %wvben 2007 and 2008.
This can be broken down into 34 % natural gas, 68léétricity, and 4 % LPG (Liquid
Petroleum Gas) fuels, and less than 2 %steam.

Logistic improvements, eco-friendly non-pollutamiints usage and other action

have been manifested effective in reducing emission

At the same time, the updated Law on New EcononeguRation introduces
mandatory HSE (health safety and environment) tempifor French corporations.
Faurecia as French company listed on the Frenak swchange is requested by the
French law to report about the social and enviramaleimpacts of its worldwide
activities, such as energy consumption, atmospleenissions, wastes, compliance with

environmental regulation and legislation.

The NER is without a doubt one of the most impdr&arstainability milestones
in Europe or North America to date. For the firstd on record, all listed corporations
will have to publicly report on their triple bottonline -financial social and
environmental- activities in both their annual afidancial reports (2003, Eva

Hoffmann. Environmental Reporting and SustaingbReporting in Europe)

In the context, where some standards are gettinge mad more strict on
emissions of C@and antipollution, manufacturers and suppliers inoeeasing their
efforts in the control and reduction of emissiomghie atmosphere. For some years, the

reduction of the weight has become an automotiglastry priority.

Since Faurecia’s products account for 15 to 20 %aofehicle’s weight, a
responsibility and a commitment to lighten vehiclesve been made to improve
mileage and reduce pollution. Faurecia innovatwiiksallow reducing the weight of

their products by as much as 30 % by 2020.

Through light-weighting, new applications of naturaaterials and lowering
emissions, Faurecia contributes to make the woekk Idependent on volatile oil
supplies and helps promote a cleaner environmerheareduction of the weight of the

car in 10 Kg is translated in a reduction of CO2ssions of 1 gram by kilometre.
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4.1.2 Design for recycling (Environmental orientatn while innovating)

Virtually all of the material in today's automolslean technically be recycled.
The challenge facing engineers is making this daaygrocess economical, especially
for materials in such components as seats andumstit panels. Recycling these
components requires different materials to be st#pdrso that each can be recycled
individually (Coulter et al. 1998).

Although the European Directive is very detailedna@ning automotive
materials and recycling recommendations it hasetailéd instructions about how to do

it at designing and production level. (De Medind)@.

The goal of the Design-for-Recycling teams is taluee the impact of

substances originated materials of end of life @eBiand to promote later reusability.

Different measures have been developed to incries@otential recycling of

the products, like the recycling production wasterty the production process.

Design for recycling is oriented to facilitate tlsame in the materials and
components of end of life vehicles, that's why thehnologies of recycling available
must be considered. The technologies availablet nigiw are: collection and de-

pollution, dismantling and shredding.

For Faurecia there are 3 main options of recycliagording to these 3 options,
general limitations of design and basic rules foe tevaluation of recycling are

considered from the design phase.

« Dismantling: in order to identify which pieces tsassemble with the correct
labelling in visible zones, diminution of the numlmé materials, fixations that
allow fast assembly and disassembling of components

» Post shredding floatation: The strategy of thiscpss consists in recovering PP
and PE with a density less than 1, so that it Jlodthe objective is to take
advantage of this technology to use PP and EP aithaximum of 10% of

mineral additives.

* Post shredding “Bulk recycling”. It consists in s$#ying the residues in 3

categories: heavy, light and mineral.
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The optimal design would happen by optimizing pheduct being recyclable in
each of the three routes mentioned.

In the drawn map next, recycling technologies amdd in Europe are mapped
(Fig.3)

-Flntatic\n

-—-1-- anced dismantling
-Bulkrecycling

B =iting

Fig. 3Recycling technologies available in Europe per mamb

4.2. Quantitative analysis.

An exploratory factor analysis was performed on iatlependent variables,
using Varimax method in an attempt to understanel fidictor structure and the
corresponding measurement quality. The solutionvshtbree factors which account for
78.96% of the variance and significance 0.000, marsige, open market orientation,
formal innovative activity (Table 1 shows the factmalysis results). All statistical

analyses were carried out using SPSS for Windowrsjoan 18.0.
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Table 1.Rotated Component Matrix.

FACTOR1 FACTOR2 FACTORS3

NS 0.952

INVER 0.887

SZ 0.958

MDONAC 0.672
MDOUE 0.821
OTROPAIS 0.773
GTINN 0.795

PIDCA 0.817

PATNUM 0.955

PATOEPM 0.889

PATEPO 0.915

Rotation converged in 4 iterations. * Principal Gmment analysis. Varimax with Kaiser Normalizati@B8,963% variance
explained -KMO ,756- Sig .000

Barlett’'s test of sphericity was calculated witke tkaiser-Meyer-Olkin statistic,
to verify the suitability of the analysis. In lingith Hair et al. (1998), it is usual to
accept a solution explaining over 60% of variamcedcial sciences. Factor estimates as
well as the assessment of the overall fit werei@drout using a principal component
analysis, which was suitable to summarize the waiginformation in factors for
prospective purposes (Hair et al. 1998).

The factor loadings are the correlation coefficscehetween the variables and
factors and the squared factor loading represhetpércent of variance in that indicator

variable explained by the factor.

High loadings have been considered to be .6 orehigHair et al. 1998) and are

used to determine the cut-off.

Also scores were extracted to be used as variablesubsequent logistic

regression.

The results of the Varimax rotation reinforced éxpected pattern as Net sales,
number of employees, total investment, total exparsl and employees in R&D
activities refer to the size of the company. Acaogdo theory, larger structures involve

more employees and higher sales. Moreover, thedahg company is, the greater the
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innovation investment (Churchill and Lewis 1983,cBer et al. 2005, Greiner 1997).
All the variables which made up the first composewere positively correlated and
fitted the evolutionary theory of Nelson and Wint2002).

National market (MDONAC), European Union market (MDE) and
Worldwide market refers to market size, and thugketaorientation becomes the
second factor. According to theory (Salomon andv8h&005), innovation plays a
crucial role in export behaviour and acts as a maiohg factor in open market oriented

firms.

Economic theory views patents as instruments aadéadstering innovation and
diffusion (Encaoua et al. 2006). The empirical evice suggests that patents provide a
fairly reliable measure of innovative activity (Aesal. 2002) since innovation, growth
and competitiveness are correlated (Crosby 2007)s,Tformal innovative activity is

reflected as the third factor.

Factor scores from factor analysis were used amr@es in multinomial

logistic regression. They have a mean of 0 andradstrd deviation of 1.

The dependent variables of the models were modifiech those called in
PITEC database as OBJET9, OBJET10, OBJET11 and DB3Evhich measure how
essential it is for innovating firms to improve mahl consumption, energy
consumption, the environmental impact or the emmental legislation

accomplishment.

Dependent variables were recoded into binary degendariable in order to
differentiate High/medium oriented (value=1) fromavi/Not oriented firms (Value =0)
so they were designated with the suffix MOD.

Logistic regression can be used to predict a caisjadependent variable on
the basis of continuous and/or categorical indepetsil to determine the effect size of
the independent variables on the dependent; to thekrelative importance of
independents; to assess interaction effects; anthderstand the impact of covariate
control variables. The impact of predictor variable usually explained in terms of

odds ratios.
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Note that logistic regression calculates changélariog odds of the dependent,

not changes in the dependent itself.

Binary logistic regression predicts the “1” valuetloe dependent, using the “0”

level as the reference value.

Intercepts are the log odds of the dependent whextiqtors are at their average

values.

Wald statistic significance and the odds ratio gitewn in table 2. Odds ratios
are effect size measures. The odds ratio is thealdbg base, e, to the exponent of the
parameter estimate, b, and, for continuous varsalhee odds ratio represents the factor

by which the odds (event) change for a one-unihgkan the variable.

Table 2.0dds ratio for b coefficients in the model and Wstiatistic significance value.

OBJET9MOD OBJET10MOD OBJET11MOD OBJET13MOD

SIZE 1.662 (0.054)  1.5(0.068)  8.551 (0.027%)  1.244 (0.183)
F. R&D 1.629 (0.208)  0.976 (0.873)  2.919 (0.043%)  1.239 (0.41)
EXPORT 1.13(0.43)  1.201 (0.245)  1.407 (0.038%)  1.505 (0.014%)

Intercept 1.273(0.095) 1.041(0.775)  1.634 (0.036*)  1.136 (0.364)
* Significant if p< .05

Results show that independent variables are sogmifionly the model found for
OBJET11MOD in determining whether a company is feglmedium oriented toward

environmental impact while innovating or rather & or not orientation.

From the model we can found that SIZE has the greatpact in changing the
odds of being high/medium oriented rather than tmi/oriented. We may say that
when the independent variable increases one baitjs the company has a value in the
variable SIZE obtained one standard deviation highan the mean value for the
sample, the odds that the dependent is equal tactease by a factor of 8,55, when
other variables are controlled.

Then we can conclude that, size, formal R&D Aciestand Export orientation
influence with different impact on the environméntaientation of the firms in the

automobile industry while innovating.
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Variables studied show that are not able to disoate between companies in
the automobile industry that set the reduction aftenials and energy per unit as an
objective of high/medium importance or low/not imamce while innovating. Neither

for the objective of accomplishing environmentajisation requirements.

5. Conclusions

In this study have been emphasized a wide rangacbbns that a leader
automotive company like Faurecia, has been taken ttre past few years. This chapter
reflects the information collected after the intew with eco-design experts from
Faurecia Group to detect environmental objectiveltowed while the innovating
process is taking place, mainly in the design phase

Observed results are reinforced by the empiricaulte that show that

environmental orientation is influenced by the camgs characteristics.

For the Spanish automotive firms, the study hasatetl that environmental
proactivity while innovating is determined mainly the size of the firms, measured by
the total income, total investment, size R&D invesht and R&D employees, and also,

but less, by the formal R&D activity (number of @aits) and export orientation.

Accordingly with the results, bigger companies witigher number of patents
and with a wider international presence are md@yito be environmentally oriented
when they are innovating. As automotive firm’s imatons are focused and take part
mainly on the design phase of products, we canladadhat eco-design is more likely
to take part in big companies with high externatl amovation orientation and that
these companies are eco-innovation drivers throutgihe automotive industry.

The study also has found no significant differences companies’
characteristics attending the importance of othgreats like energy and material
reduction or environmental legislation accomplishine/hile innovating. Although,
energy and material reduction might be relatednarenmental innovation, they are
also highly influenced by operational facts, so pany orientation might be affected by

other variables like economic performance, costesire or its financial situation.

Further research will continue to explore the dpeatharacteristics of the

automotive industry when facing eco design andratlated environmental issues.
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CAPITULO 4

FACTORS INFLUENCING ECO-INNOVATION ORIENTATION
OF THE AUTOMOBILE FIRMS.
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Abstract

Even though eco-innovation is a key trend in indusbday, relatively little
research has been conducted on its implicationtifer automobile industry. In this
paper, the attitude toward environment when inriagais analyzed using the SEM
(Structural Equation Model) technique, applied wata set of 224 Spanish companies.
Results show that companies that are focused owegses and products when
innovating tend to be more environmentally orientdeen innovating and highlight the
importance of information sources. Results showt tb@mpanies where market
information sources (coming from suppliers, clientsompetitors and external
consultants) are important in the innovation prec® more oriented to cost reduction
and to the development of new products and mankben they are innovating and,
subsequently they are more environmentally orienfdtk consistency in findings
would suggest that companies that look for moreraipmal flexibility, to increase
production capacity, to reduce labor costs per antb reduce energy consumption per
unit when they are looking for new innovations ar®re willing to adopt an
environmental orientation too, what has importaainagerial implications if a firm is

trying to go greener.

Keywords: eco-design, eco-innovation, automotive indusgnyironment orientation.
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1. Introduction.

Accepting its social and environmental respongibilihe automotive industry
must face the challenge of adapting its strategyemwironmental requirements
(Sullivan, 2002, Schiavone et al., 2008), as thieistry confronts environmental issues
related to vehicle emissions, non-renewable matama energy consumption, and
generation of waste during production (Nunes andnB#, 2010; Deif, 2011). There is
increasing stakeholder awareness reflected in mesgictive legislation and higher
customer requirements (Manzini and Vezzoli, 1998ue to the wide range of
environmental impacts of the automotive industryaaety of sustainability strategies,
defined as choices available to managers to algir@mental and social investments
with the generic strategy of the company (Orsa@®92 have been launched to rectify
this situation (Gonzalez et al., 2008). These atfias follow basic statements defined
by the “designing for environment principles” (Sub990) and the “green design
approach” (Zuburtikudis, 2001) that emphasizedlthsis for approaching sustainable
development in manufacturing as well as stresgmgompetitiveness aspect (Pigosso
et al., 2010; Schiavone et al., 2008).

A key recommendation of those precepts in the aotvindustry is that waste
generation must be avoided as much as is possiasti(i et al, 2011, Ferrdo and
Amaral, 2006).

Also the increase of ecological awareness has bagwported by the
introduction of environmental legislation (FerraodaAmaral, 2006), especially due to
directive 2000/53/EC, established by the Europeanidment and the Council of End
of Life Vehicles (ELV). Its aim is to improve thenronmental performance of all
economic operators involved in the lifecycle of itds by reducing residue production,
limiting the use of hazardous substances in newcles) designing and producing
vehicles that facilitate reusing and recycling, dnd developing the integration of
recycled materials (Gerrard and Kandlikarb, 200i4sS, 2008, OECD, 2008).

That is why eco-innovation, that basically conssdany innovation which
reduces damage to the environment (Kanerva é@9) is an emerging field that aims
to help organizations improve their environmentalfgrmance (Bhamra, 2004) and
becomes crucial in ensuring, on one hand, profitalaif companies (Porter and van der
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Linde, 1995; Pujari, 2006; Orsato and Wells, 20@fibec and Lanoie, 2008) and, on

the other hand, their managerial strategy’s aatent (Segarra et al., 2011a).

To date some authors have devoted their researthetenvironment and its
application in the automobile industry (Keoleia®93, 1997; Geffen and Rothenberg,
2000) but relatively little research has been catetll on the connection between
environment eco-innovation and its implication flee automobile industry. This paper

aims to help fill this gap.

2. Literature review and hypotheses’ statement.

Eco-innovation plays a central role in moving tosvarsustainable economy and
society, since it allows for increasing the valwe producers and consumers while
reducing environmental impacts (Van Berkel, 200Re eco-innovation field not only
includes the modification of patterns of productiand consumption but also the
development of technologies, products and serviceseduce our impact on the
environment. Several authors have defined it: Happeal. (2008) as a change in
economic activities that involves a performancermrpment in social, economic and
environmental aspects; Kemp and Pontoglio (2011lthasproduction, assimilation or
exploitation of a product, production process, ®enor method of management or
business that is new to the organization (develapeddopted) and which implies a
reduction of environmental hazards, pollution arideo negative impacts of resource
use (including energy) during their life cycle caangd to the corresponding

alternatives.

There are several studies along these lines thdy &mthe automobile industry.
Aragon-Correa et al. (2008) studied the car spamtspsector, concluding that the
companies with the most environmentally proactivacpces had a better economic
performance. Simpson et al. (2007) studied thenaotive supply chain in Australia
supporting the importance of asset-specific invesits in the relationship between a
customer’s environmental performance requirememtistiae potential to improve the
supplier’'s environmental responsibilities. Smithd arotty (2008) analyzed how the
environmental regulations drive eco-innovationhe UK automotive industry. Zhu et

al. (2007) identified internal and external driveécs implement green supply chain
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management systems among Chinese automobile coespaBbnzalez-Torre et al.
(2009) studied the Spanish automotive industry feoraverse logistic focus, remarking
the importance of external and internal barrierarfgplementing it.

However, going one step further to determine theemal drivers of eco-
innovation and how those drivers work has not b&tedied regarding the automotive

industry until date. .

3. Hypotheses development

Process oriented companies are defined as thospatwes that are oriented to
cost reduction, and to the increase of capacity Hexibility. Process oriented
companies will focus on materials, energy and wsa®ing as this will reduce product
costs. Moreover, they will be focused on the inseeaf the efficiency of their processes
which is also cost related. Albors and Hervas (20&dnd perceived factors, including
benefits and cost savings, are important to innomaadoption in organizations. Then,
we can expect that Process Oriented companies,hwdmie looking for cost and
operational efficiency, to be simultaneously loakito reduce impact and to improve

their environmental performance, that is, to beiremvnentally oriented.

H1: The Process Orientation has a positive effeat the environmental

orientation of the automotive firms while innovatin

Automotive industry is under pressure to be gresspecially due to their
customers' increasing demand. But far from beinthraat, environment awareness
should be considered as an opportunity regardindiest that relate competitiveness
improvement and differentiation (Vastag et al., 8,98nz and Siguaw, 1999, Ferrari et
al., 2010). Automotive firms have to consider treiables that affect the decisions
taken by their clients as they need to create vatided products in order to acquire and
loyal clients. On the other hand, product orientechpanies are those companies that
focus on increasing the quality or the number aidpcts, to penetrate in new markets
or to increase market share. Thus, green nichesepts a big and increasing market
gap to tap into and which cannot be ignored. Weesgrect that automotive companies
that are focusing on their product or service a@eanlikely to be environmentally
oriented, as they will try to reach green customers
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H2: The Product Orientation has a positive effeat the environmental

orientation of the automotive firms while innovatin

Worldwide managers are considering improving treistainable operations
from the operational-managerial perspective bub diem the client’s perspective.
Nevertheless, it remains unclear which real actiorikience the clients decisions
towards the firm’s environmental orientation (Detmand Toffel, 2004,). Eco-labels
and environmental certifications can lead to enbdncustomer awareness of
companies’ environmental efforts and act as diffeating asset over those that do not
engage in eco-certification schemes (Peir6-Sighes.£2011). Further, competitor’s
attitude to environmental aspects might conditimm’s environmental behavior. On
the other side, the higher cooperation and moensg# relationship that eco-innovative
firms establish with suppliers, sharing resourcesl &nowledge and putting the
absorptive capacity into value, are characterighes should be considered to achieve

greater competitiveness (Hervas and Albors, 2008).

Then, we can expect that those automotive firmg tely on the market
information sources that is, the information froostomers, suppliers, competitors and
external consultants, are more likely to be envirentally oriented. We can expect
here a mediating effect of both, process and prtoduientation, in this relation.
Automotive firms which consider important the madrkeformation will be more
sensible to the market demands to reduce watergem@d waste consumption and to
increase operational efficiency (Process orienttidvioreover, they will be more
sensible to the “green” demand of their custometoothe “green” actions of their
suppliers or competitors. Consequently, we hypatetthat:

H3: The importance of the market information sosrizethe innovation process

affects positively to the Product Orientation of utomotive companies.

H4: The importance of the market information sosrizethe innovation process
affects positively to the Process Orientation ef dlutomotive companies.
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4. Methodology.

The Spanish Technological Innovation Panel (PITEQG) statistical instrument
for studying the innovation activities of Spanigimis over time. The data base is being
carried out by the INE (The Spanish National Stiagsinstitute), which counts on
advice from a group of university researchers dedsponsorship of FECYT (Spanish
foundation for science and technology. www.fecyt.aad COTEC (Technological
innovation foundation. www.cotec.es). PITEC is dasd as a panel data survey to
estimate the changes over time of the innovatidiviaes. A set of variables are
subjected to anonymization in order to avoid theeldisure problem. Anonymization in
this study only affects to the segmentation dongeb our sample. Original 4-digit
NACE codes is replaced with a 44-industry breakdowle use the variablACTIN

(Economic activity code) to select data from theoeotive industry.

We used the last dataset available (2010) to aead/ztotal of 224 firms
belonging to the automotive industry that are ideldi in the database. We disregarded

those cases with a lack of data in the variabled usthe study.

We chose, attending to theoretical implications, V&2iables (represented in

exhibit 1) to characterize these firms.

Exhibit 1. Selected variables from PITEC database

PITEC Variables FunctionExplanation
type
FUENTE (i=1,...,10) Cat. Importance of information souredsile innovating (1nternal source

2-supliers, 3-clientes, 4-competitors, 5- exterradnsultants, 6-
universities, 7-public research institutions, 8-s&arch institutes, 8-
conferences, industrial fair, 9-scientific journalslO- industry
associations)
OBJET, Cat. Importance of the objective “n” while innovai (1.-increase offere
(i=1,..,10, 12) number of products or services, 2.- Old productsstuiion, 3.-new
markets penetration, 4.-increase market shareinéease quality, 6.-
increase production flexibility, 7.- increase protlon capacity, 8.-
labor cost reduction (per unit) 9.-material costustion(per unit), 10.-
energy cost reduction(per unit), 11.- reduce emvirental impact, 12.-
increase employees health and security, @Bvironmental, health a
security regulatory
Categorical variables: 1=High; 2=Medium 3= Low 4=Nonsidered or not important.
F1 is defined as internal information sources, B2dfe defined as market sources, F6-F8 as govetrsnarces,
F9-F10 other external sources.
01-05 are defined as product oriented objectiv€sOQ0 as process oriented objectives, O11-0O13tes btpes of
objectives.
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As we are dealing with latent constructs, covamasitucture analysis needs to
be undertaken with the use of structural equatiodeting in which a priori theoretical
knowledge is incorporated into empirical analy3isrienhaus et al., 2005)

We used a Partial Least Squares (PLS) approachSsithrtPLS 2.0 to analyze
the data. We consider this approach appropriatehirfollowing reasons. First, this
study is more exploratory than confirmatory, whisha strength of PLS (Leimeister et
al., 2009). Second, it requires no presuppositiomoomality in variables and is geared
to research models that predict the effects of seanmbles on others. Third, we can
resample the initial data set and enlarge it, thetbe sample size required is smaller.
Finally, SmartPLS 2.0 is able to evaluate the bdity and validity of the instrument
simultaneously. Further, This choice is supportgdphpers such as Anderson and
Gerbing (1988), Bagozzi and Yi (1988), Barclay kt(2995) and Chin et al. (2003),
who recommend it over maximum likelihood techniquestudies in which the theory

Is not firmly established.

We used item reliability internal consistency, atidcriminant validity (Chin,
1998) to test the reliability and validity of thesearch instrument. First, we used
individual item loadings to evaluate individual nitereliability. According to Chin
(1999), individual items with loadings greater th@ry are considered acceptable,
implying the item explained about 50% of the vacmnn a specific measure and
ensured that the items in the measurement modedureshthe same construct. Weak
loadings are frequently observed in empirical regea especially when newly
developed scales are used (Hulland 1999). Howeedlgctive indicators should be
eliminated from measurement models if their loadingthin the PLS model are smaller
than 0.4 (Hulland 1999). Results of item reliapilitdicated that all items exceeded the
threshold, indicating that the survey instrumentsvgafficient for measuring each

construct individually.

Second, we used Cronbach’s alpha to evaluate temal consistency for each
construct. The minimum acceptable alpha level 7sfér each item loading (Bernstein
and Nunnally, 1995). Results show the construatkvadues greater than the minimum

threshold of 0.7. The loadings for each item anutstroicts are presented in Exhibit 2.
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Third, we tested discriminant validity using theeeage variance extracted
(AVE). Discriminant validity is the lack of a relahship among measures which
theoretically should not be related. The AVE measuhe variance captured by the
indicators relative to the measurement error, wisicbuld be greater than 0.5 in order
to justify the use of a construct (Fornell and karg 1981, Chin, 1999). Further, the
latent variables should not exceed the AVE to fyshie discriminant validity.

Finally, following Barclay et al. (1995), Tenenhaetsal. (2005) and Henseler et
al. (2009) propositions, we consider that this gsialshould be strengthened with the
cross-validated redundancy index®(Q@r Stone-Geisser test (Stone, 1974; Geisser,
1975). The Stone-Geisser test gives us a measugeaniness with which the values
observed are reconstructed by the model and iepzters (Chin, 1998); it is generally
accepted that a model has predictive relevance \@iés greater than zero (Hensler et
al., 2009). A can be measured utilizing procedures of the hiituitig type (Tenenhaus
et al, 2005) and is only applicable to latent Valea that are incorporated in a reflective

measurement model (Henseler, 2009), as in our model

5. Results and discussions.

The structural model proposed to test our fourdassumptions was estimated
by the partial least squares method, using thaaggn SmartPLS 2.0.M3 by Ringle et
al. (2005), the results of which are set out in iGixh2 below. Exhibit 2 shows
(observable) questionnaire items from PITEC datlagectangles and unobservable
latent factors with circles. The arrows indicatgression relationships, showing the
relationships of items with latent factors (measwrt model) and between latent
factors (structural model). Corresponding partegression coefficients are indicated
next to the arrows and, inside the circles corredpw to endogenous variables, the
coefficient of determination for the correspondregression.
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Exhibit 2. Estimated structural equation model

| ohjetl | | ohjetz | | objets | | ohjet4 | | ohjets

Product or ...

objet11
objet1Z

eco-arinta...

Process O..

objetin | | objets | | ohijet? ‘ | obijetd | ‘ objetd

Results show that companies where market informatmurces (coming from
suppliers, clients, competitors and external cdasts) are important in the innovation
process are more oriented to cost reduction andl¢lelopment of new products and
markets when they are innovating and, subsequéindly are more environmentally

oriented when innovating.

The results obtained for the sub-model bear outctigce of indicators. This
outcome also constitutes a measure of the valafithe questionnaire used to capture
the five latent dimensions. The usual goodnesg afdasure, proposed in Tenenhaus et
al. (2005), is the geometric mean of the averagentonality (outer model) and the

acceptable averageé R

As to the reliability of the instrument of measuss)y the Cronbach’s alpha
value for all the latent variables is greater, hews in exhibit 3. The composite

reliability indices are also greater than 0.5 ircakes.
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Exhibit 3. Reliability measurements

AVE Composite R Cronbachs  Communality Redundancy
Reliability Square Alpha
MK inf. 0.655 0.851 0.737 0.655
sources
Process 0.709 0.924 0.220 0.897 0.709 0.156
Orientation
Product 0.657 0.905 0.310 0.868 0.657 0.204
orientation
eco-orientation 0.836 0.939 0.455 0.902 0.836 0.322

As regards convergent validity (AVE), the valuegtw# four constructs are near
to or greater than 0.5, as recommended in Formell Laarcker (1981). Likewise, the
cross-loads are always greater for the latent blsaon which the respective items are
loaded. The discriminant validity criterion (Forhahd Larcker, 1981, Hair, 1998) is
also met; as for the four latent variables, theesponding AVE is greater than the

square of the estimated correlation between them:

Exhibit 4. Matrix of correlation between latent variables

MK inf. Process Product eco-
sources Orientation orientation orientation

MK inf. sources 0.809

Process 0.470 0.842

Orientation

Product 0.557 0.537 0.811

orientation

eco-orintation 0.529 0.637 0.529 0.914

Note: Square root of AVE on diagonals in bold.

Regarding the structural sub-model, as shown iribéx#l, the R coefficients
associated with latent variable regressions anmaifgignt, with values greater than 0.1
obtained in all cases (Falk and Miller, 1992). Aralgsis of overall effects, shown in
exhibit 5, highlights the dependence existing betwthe latent variables and tends to
confirm the initial hypotheses for the model.
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Exhibit 5. Direct and overall effects between laterwvariables

Process Orientation Product orientation Eco-orietation

MK inf. sources 0.470 0.557 0.379
Process Orientation 0.496
Product orientation 0.262

To confirm the theoretical assumptions, exhibit Bowss the regression
coefficients between latent factors, their t-staf$s and p-values, estimated by
bootstrapping with 5000 samples. The seven propadatons have significant values,

confirming the five basic hypotheses in their vas@oncretions.

We used the structural model to test the independdationship among the
variables proposed in this study. The structuratlehandicates how well the structural
model predicts the hypothesized relationships. Waduated the strength of the causal
relationships between the constructs calculatireg gath coefficients or standardized
betas. Exhibit 2 illustrates support for positivelationships for the proposed
hypotheses. The individual path coefficients of tAeS structural model can be
interpreted as standardized beta coefficients alinary least squares regressions.
Structural paths, whose sign is in keeping withrerp postulated algebraic signs,
provide a partial empirical validation of the thetically assumed relationships between
latent variables. Exhibit 2 show positive path écednts in the entire model proposed
which confirm directionality of the relationshipehe importance of Market Information
Sources in firms’ innovation is positively relateéd both Product and Process
Orientation while Innovatingp& 0.557, p<0.001 anp= 0.470, p<0.001 respectively),
therefore H3 and H4 were supported.

In regards to the Environmental Orientation corgfruesults show both
variables, Product and Process Orientation whit@wating contributed to a significant
positive effect on Environmental Orientation. Ihet words, both Product Orientation
(B =0.262, p < 0.05) as well as Process Orientgficf96, p < 0.001) were found to be
significant. Therefore, H1 and H2 were supported.

On the other hand, to confirm our research modelsesl the squared multiple

correlation (R) for each endogenous variable. The value ofrRasures the percent of
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variance explained by each construct in the modéle independent construct
representing the Importance of Market Informatiooui$es in firm’s innovation

explained 31 % of the variance in Product Orieatatiln addition, this construct
explained 22.1% of the variance in Process OriemmtaFinally, Product and Process
Orientation explained 45.5% of the variance in Emwvinental Orientation. Exhibit 2

shows the standardized path coefficients and vegiamplained.

Exhibit 6. Tests of hypotheses for direct effectsdiween latent variables

Total effects Standard Error T Statistics

MK inf. sources -> Process Orientation 0.470 0.094 4,983****
MK inf. sources -> Product orientation 0.557 0.079 7.034%**
MK inf. sources -> eco-orientation 0.379 0.073 5.193***
Process Orientation -> eco-orientation 0.496 0.094 5.299***
Product Orientation -> eco-orientation 0.262 0.106 2.530**

* Significant values at the 5% significance level.
** Significant values at the 1% significance level
***Sjgnificant values at the 0.1% significance &v

Exhibit 6 shows the Stone-Geisser test (Q2) utijzblindfolding procedure.
Results show that the model has predicted relevaasc€?2 results for each construct
are greater than cero.

6. Conclusions.

The purpose of this study was to identify somehef driving forces behind the
environmental orientation of the automotive companiSpecifically, this research
proposed the importance of the market informatioureess (coming from suppliers,
clients, competitors and external consultants) ffecavely orientate product and
process improvements as the key factors in detémmithe environmental orientation
of the automotive industry firms. Using SmartPL) Zsoftware package, the
measurement model was confirmed with sufficienabeglity and validity for all of the
constructs in the research model. Further, thectsiral model demonstrated that all of

the path coefficients were statistically significan

The results of our study are consistent with ouorpresearch (Segarra-Ofa et
al., 2011b) in that eco-innovation activities aresifively related to innovation.

Companies that are focused on processes and psodben innovating tend to be more
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environmentally oriented when innovating. The cstesicy in findings would suggest
that companies that look for more operational fidiy, to increase production

capacity, to reduce labor costs per unit or to cedenergy consumption per unit when
they are looking for new innovations are more wdlito adopt an environmental

orientation too.

On the other hand, firms focused on new productsnoreasing or substituting
product range, on increasing product quality oreaching greater market share or new

markets, are also more likely to be environmentatigntated.

We tested the importance of companies” environnfgmppliers, clients and
competitors) on the innovative orientation and sgoently on the environmental
orientation. Hypotheses 3 and 4 assessed theoredhip between the importance of the
market information sources and the process anduptaarientation when innovating.
Both hypotheses were supported suggesting thahizajeons that rely importantly on
market information sources to innovate are morelyito focus on process and product
innovation and, therefore, are more likely to beiemmentally oriented. This findings
are also supported by Mondéjar-Jiménez et al (204@) reported that the greater the
influence of stakeholders on environmental decisiahe higher the environmental

orientation of the firm.

This approach clarifies the most important aspeotde considered while
encouraging firms’ environmental orientation. lese that innovation promotion will
definitely lead to promote environmental orientatioEnvironmental aspects are
permeating firms’ cultures. Innovation activitiegeeking energy savings, material
savings or improved products are uncovering thenghafirm’ new innovation

guidelines.

The limitations of this study are basically duetie restrictions of the database.
As future actions we propose to analyze in gredepth the factors that hinder or
facilitate eco-innovation at internal and exterlealel of the company, as well as the
influence of legislative measures such as the IRR€ctive or the directive on
emissions trading. Therefore, it will be necesdargarry out more detailed qualitative
studies as well as implement the study to othenteas where the automobile sector

has a similar preponderance (e.g. France or Gemaauayto compare the results.

113



Finally, for the practicing engineering manager,owhnay be responsible for
conducting the greening of the innovation relatetivaies; this research highlights the
variables that should be considered in their effiart be more oriented to the
environment as the paper highlights what are keynehts to lead companies from
innovation towards eco-innovation and learning fribms study will help managers to

take the proper decisions.

For instance, engineering managers should be avdhat the identification of
the factors presented above, that provided valualidemation and may contribute to
improve the effectiveness of the investment tlmamganies do in sustainable and eco-

innovative areas.
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Abstract

An actual research topic relays on the achievemeabmpetitive advantages by
enhancing the environmental commitment of comparuesil now, several attempts to
classify companies attending to their environmewt@ntation have been made but
there is still a gap research when addressing @&apinalysis. The purpose of this
study is to identify groups of companies within gagomotive industry with different
mechanisms driving their environmental proactivitye identify groups of firms with
similar behaviour (that is, firms segments) using EIMIX-PLS algorithm applied to
data from PITEC database of 224 firms belonginghto Spanish automotive industry
and results show that three different groups of mames which environmental
orientation while innovation is driven differentlyffthe biggest group of companies
orientate towards environment balancing the infeoni@ntation to improve processes
and reduce environmental and cost impact and segrétr new market products and
niches to tap on the new green demand, in a segaogh, market orientation is pushing
harder than processes to orientate companies a@nveatal innovation activity. Finally,
the last group is opposing the general tendencyhose relations, so this group
innovative activity towards the market is actinggatvely in the environmental

orientation of the firms when innovating.

Key words: environmental proactivity, environmentally oriemtst drivers, Spanish

automotive industry, sustainable behavior.
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1. Introduction

Several authors (Sullivan, 2002; Schiavone et28l08) already pointed out the
necessity for automotive industry to align its &gy to environmental requirements.
Vehicle emissions, non-renewable material, energysemption, and generation of
waste during production (Nunes and Bennett, 201€lf, 2011) are just some of the
environmental issues on the table right now. Stakign awareness has been pushing
legislation (Manzini and Vezzoli, 1998) and, theref “designing for environment
principles” (Suh, 1990) and the “green design aapnd (Zuburtikudis, 2001) has been
developed in the last decades. Further, Eco-inmmvavhich considers any innovation
which reduces damage to the environment (Kanena. e2009), has been increasing
academic and industry interest because it is nape$s guarantee the profitability of
companies (Porter and van der Linde, 1995; Pup6; Orsato and Wells, 2007;
Ambec and Lanoie, 2008).

This paper examines which are the driving forcest tldetermine the

environmental orientation of the automotive firmisile innovating.

In our previous study we confirmed that Procese@ation has a positive effect
on the environmental orientation of the automofiu@s while innovating. We defined
Process oriented companies as those companiegearitm cost reduction and to the
increase of capacity and flexibility, which prevébyihas been determined as important

factors to innovation adoption in organizationsh@ds and Hervas, 2011).

Further, automotive customers are putting undersgue the automotive
industry to become greener. Several authors hatezrdimed this as an opportunity to
improve competitiveness and differentiation (Vastdgal.,, 1996, Enz and Siguaw,
1999, Ferrari et al., 2010). Then, the green maskigicreasing rapidly and the industry
cannot ignore it. Product oriented companies apseltompanies that are focusing on
increasing the quality or the number of productspénetrate in new markets or to
increase market share, and we have confirmed tloipanies to be more

environmentally oriented, as they will try to reapieen customers.

In the automotive market, regulations have beemipgshe industry to improve
the environmental impact of their products, spégcia Europe. Moreover, the market,
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that is suppliers, customers and competitors, iersensible to the market demands to
reduce water, energy and waste consumption andd®dse operational efficiency
(Process orientation) and to the demand of new iandvative products (Product
orientation). We confirmed that automotive firmsatthrely more on the market
information sources that is, the information froostomers, suppliers, competitors and
external consultants, are more likely to be envirentally oriented, because they will

be more process and product orientated.

In this paper, we go one step further to identdydfifferent patterns in which

companies are approaching environmental orientatiuie innovating.

2. Materials and method.

We used the Spanish Technological Innovation P@I&EC) for the year 2010
to retrieve data for this study. Pitec database statistical instrument for studying the
innovation activities of Spanish firms elaborategl the Spanish National Statistics
Institute (INE). Following our previous study weosle a set of 224 firms from the
automotive industry taking into account the vagaRICTIN which makes a 44-industry

breakdown replacing the original NACE codes.

Variable selection and the original model wereifiest the previous work. The
purpose of that study was to identify some of théving forces behind the
environmental orientation of the automotive companiSpecifically, we tested the
importance of the market information sourcess (ogmirom suppliers, clients,
competitors and external consultants) to effecyivetientate product and process
improvements as the key factors in determining éheironmental orientation of the

automotive industry firms (figure 1)
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Figure 1. Structural Model
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The measurement model was confirmed with sufficrehtbility and validity
for all of the constructs in the research modehgiartial least square (PLS) method
with SmartPLS 2.0.M3 (Ringle et al.,, 2005) softwaW¥e assessed reliability and
validity of the research instrument (see table $)ng item reliability, internal
consistency, and discriminant validity (Chin, 199Birst, we checked individual item
loadings to evaluate individual item reliability @, 1998). Secondly, we evaluated
Cronbach’s alpha to test internal consistency facheconstruct (Nunnally, 1978).
Thirdly, we verified average variance extracted EBWto test convergent validity
(Fornell and Larcker, 1981). Finally, we look a¢ #guare root of AVE (Hulland, 1999)
to assess discriminant validity (see table 2). Res®xceeded the thresholds suggested
by leading staticians, indicating that the survestiument was sufficient for measuring
each construct and individually and that the stmatt model was assessed with

confidence.

Further, we demonstrated that all of the path emefits were statistically
significant (see table 4) and that the model waslipted with relevance.
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The results showed that eco-innovation activities positively related to
innovation (Segarra-Ofia et al., 2011b), that is, ttore focused companies are on
processes and products when innovating the morgoanventally oriented they are.
More specifically, looking for operational flexiliyt, to increase production capacity, to
reduce labor costs per unit or to reduce energguwoption per unit in the innovative
process it's enhancing the environmental orientatao. Similarly, firms focused on
new products, on increasing or substituting prodacge, on increasing product quality
or on reaching greater market share or new marlats,also more likely to be

environmentally orientated.

Finally, the model the model evidenced that orgations that rely importantly
on market information sources to innovate are nlikkely to focus on process and
product innovation and, therefore, are more likelybe environmentally oriented, as

suggested Mondéjar-Jiménez et al (2010).

Although we have recognized some determinants thiae environmental
orientation of the automotive industry when innavgt we can expect different patterns
in how this determinants influence the environment&éntation. Several researchers
have attempted to classify firms according to emvinental attitudes and orientation
(Abbaspour et al., 2006, Ferrari et al., 2010, Buet al. 2010, Segarra-Ofia et al.,
2011a). Therefore, we cannot assume that all thasfiare single homogeneous
population is often unrealistic. The aim of thisrwes to identify groups of companies
within the automotive industry with different mecisms driving their environmental
proactivity. We used the FIMIX-PLS algorithm (Hakn al., 2002), that combines a
finite mixture procedure with an EM-algorithm (Jéidet al., 1997) to identify groups of
firms with similar behavior. This will allow us timentify different firms segments or
groups with their characteristic estimates for treteships of latent variables in the
structural model.

The first issue we face is selecting the appropriaimber of segments. It is
usual to repeat the FIMIX-PLS procedure with consge numbers of latent classes,
that are compared attending to Akaike Informatioite@ion (AIC), the Controlled AIC
(CAIC), the Bayesian Information Criterion (BIC) thre normed entropy statistic (EN).
Following Ramaswamy et al. (1993), the first ané thst criteria are critical for

analyzing segment specific results.
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Table 1 compares the class-specific computations hieuristic evaluation

criteria.

Table 1. Criteria for model choice.

K=2 K=3 K=4 K=5
AlC 1732.4 1620.0 1736.5 1817.2
BIC 1783.5 1698.4 1842.2 1950.1
CAIC 1783.6 1698.5 1842.3 1950.3
EN 0.481 0.807 0.665 0.605

EN values were the highest and AIC values wherdaWwest for the 3 segment

case, which indicates the appropriateness of tfassification. Moreover, we checked
the % of firms assigned with a high probabilityggsable 2). As illustrated, 65.5 % of

all the firms are well assigned with a probabilifyhigher than 0.9 for the 3 segments

case. These probabilities decline for higher nuslmérsegments, which indicates an

increased fuzziness of segmentation.

demonstrated to be the most appropriate.

Thereforegetgroup segmentation is

Table 2. Overview of the highest probability of asgnment to a certain segment.

Pi K=2 K=3 K=4 K=5

0.9-1.0 0.422 0.655 0.327 0.291
0.8-0.9 0.166 0.157 0.197 0.139
0.7-0.8 0.157 0.085 0.175 0.135
0.6-0.7 0.175 0.058 0.135 0.148
0.5-0.6 0.081 0.045 0.117 0.126
0.4-0.5 0.000 0.000 0.040 0.112
SUM 1.000 1.000 0.991 0.951

Once we have determine the appropriate numbergrmheets, we estimated the

model and the precision of the PLS estimates fahesegment (see table 3). The

composite reliability indices are near or greateant 0.85 in all cases, and the
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convergent validity AVE) values are near or greater than 0.5. TRec&efficients

associated with latent variable regressions acbkpia most of the cases.

Table 3. Reliability measurements for the general odel and for the three

segments.
Segment 1 Segment 2 Segment 3
General 81.2% 9.4% 9.4%
AVE | CR | R® | AVE CR R> | AVE CR R> | AVE CR R’
MK inf.
0.646 | 0.844 0.609 | 0.823 0.929 | 0.975 0.646 | 0.844
sources
Process
. . 0.683 | 0.913 | 0.607 | 0.677 0.913 0.090 | 0.815 0.956 0.987 | 0.683 0.913 0.607
Orientation
Product
. . 0.726 | 0.929 | 0.096 | 0.580 0.872 0.302 | 0.863 0.969 0.988 | 0.726 0.929 0.096
orientation
ec.o- . 0.742 | 0.896 | 0.880 | 0.834 0.938 0.587 | 0.887 0.959 0.990 | 0.742 0.896 0.880
orientation

CR: Composite Reliability
To evaluate each segment, we used cross validit@dyfodness of fit (GoF) measure
(Tenenhaus et al.). GoF is calculated as the sqoatef the product of the geometric mean of
the average communality (outer model) and the geeR (inner model). Table 4 shows model
adjustments for each one of the three segmentg bsiatstrapping procedure. An analysis of
direct effects, highlights the dependence exisbegveen the latent variables and allows to

determine the differences between the groups.

Table 4. Disaggregate results for direct effects bgeen latent variables.

Global Segment 1 Segment 2 Segment 3
MK inf. sources -> Process 0.47 (4.945)*** 0.299 (2.884)** 0.994 (1972.043)*** 0.779 (17.632)***
Orientation
MK inf. sources -> Product 0.557 (7.2)*** 0.55 (7.995)*** 0.994 (1392.468)*** -0.31 (3.969)***
orientation
Process Orientation -> eco- 0.496 (5.211)*** 0.459 (5.628)*** 0.249 (3.859)*** -0.038 (1.097)
orientation
Product orientation -> eco- 0.262 (2.493)** 0.438 (5.353)*** 0.749 (11.66)*** -0.938 (118.798)***
orientation
GoF 0.483 0.467 0.929 0.607

* Significant values at the 5% significance level.
** Significant values at the 1% significance level.
***Significant values at the 0.1% significance léve
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3. Results and discussions

To characterize the three uncovered firms segmemsonducted focused first
in the model results.

The first segment (81.2%) is composed by firms Wwhero-orientation is
positively and equally affected by Process Orieotaf3= 0.459, p<0.001) and Product
orientation p= 0.432, p<0.001). That is, these companies e@ntaiion is determined
equally by the search for more operational flexiilthe increase on production
capacity, the reduction of labor costs or energysomption per unit, and the search for
new or substituting products, the increase of pcodwality or the increase of market
share or new markets. Further, information frompdieps, clients and competitors
affect process and product orientation of thesadisignificantly and at the similarly
when innovating. We call this group eco-balancedbdiers, competitors and clients
pressure forces this companies to improve intgrn#irough process improvements,
and externally, through product improvements, whieHeading these companies to
think “eco” balancing the benefits of cost redustiand the access to new market

niches.

The second segment (9.4%) model present outstandaisglts. AVE and
Composite reliability are very high?Results for every construct are over 0.98 and GoF
is 0.929. This group is characterized by a higherket approach to environmental
innovation = 0.749, p<0.001 for Product orientation §s.0.249, p<0.001 for Process
orientation). Then firms in this group will be highenvironmentally oriented when
innovating if they innovation activity is focusech mew products, on increasing or
substituting product range, on increasing produwetlity or on reaching greater market

share or new markets. We call this group eco-marget

Finally, the third segment (9.4%) model presentaues contradictions with the
general model that should be highlighted. Fitstoefficients are negative for 3 of the
four relations, indicating that the influence igtiag opposite to what we expected.
Moreover, the negative relation between producentation and eco-orientation is
significant, that is, in this companies the higtiex orientation to new product or new
markets, the lower the orientation to environmeasgects when innovating. Therefore,

we call this group eco-blind firms.
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We have identified that these Process and Produentation and the
importance of market information sources are charetics are acting in a different
way in some firms compared to others. Actually,de¢ected 3 different patters of how

environmental orientation is been influenced by #lements.

4. Conclusions

The purpose of this study is to identify groups agdmpanies within the
automotive industry with different mechanisms driyitheir environmental proactivity.
Thus, this approach clarifies different approachibat act encouraging firms’

environmental orientation.

We found 3 groups of companies which environmemaéntation while
innovation is driven differently. The biggest gpoof companies orientate towards
environment balancing the internal orientation topiove processes and reduce
environmental and cost impact and searching for manket products and niches to tap

on the new green demand, eco-balanced.

In another group of companies, market orientatisnpushing harder than
processes to orientate companies’ environmentalvisiiion activity. This group is also
highly influenced in the innovation process by tharket information sources, namely,

suppliers, competitors and clients. We called tleeormarketers.

Finally, the last group is opposing the generatiézicy in those relations, so this
group innovative activity towards the market isirgtnegatively in the environmental
orientation of the firms when innovating. It seeimat this group is not able or don’t
want to see the general path to approach envirom@in@spects in the innovation

process. We called them eco-blind.

Generally speaking, innovation activities seekingergy savings, material
savings or improving products and market positioa affecting positively to the

environmental orientation of the firms in the inatien activity.
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CAPITULO 6

CONCLUSIONES
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1. Conclusiones.

En el primer trabajo de esta tesis centramos etlesen el disefio sostenible en
la industria manufacturera y en las necesidadegigoen las empresas al considerar la
mejora de su comportamiento medioambiental a trdeémismo. Los beneficios de la
actitud proactiva hacia el eco-disefio y su ejecutién sido claramente identificados
en la revisidon de la literatura. Entre éstos seienttan las mejoras de competitividad,
la reduccién de costes, una mejor imagen de la esapo el desarrollo de nuevos
productos. Sin embargo, varios investigadores ledilmlado que la industria necesita

herramientas de apoyo para la consecucion de Jesvas de eco-disefio.

El eco-disefio, que es un campo emergente tantavestigacion como en su
aplicacion practica, tiene como objetivo ayudams drganizaciones a obtener unos
mejores resultados. Sin embargo, las decisiondasdadministraciones publicas van,
por lo general, por detras de las acciones de rsuetmpresas y, en muchos casos, sus
actuaciones no se estan focalizando en los aspdeias que permitan una orientacion

medioambiental mayor en el disefio de los productos.

Esta tesis, tras la evaluacion inicial del estaglcade en materia de eco-disefio,
se centra en directamente en el enfoque que estintio la industria del automovil a
este respecto. En el segundo trabajo hemos puestelidve una amplia gama de
acciones que un lider del sector de componentesawteimévil como Faurecia, ha

tomado en los ultimos afios para garantizar el e&&fid en el seno de su organizacion.

Reflejamos la informacion recogida en entrevistas s expertos en eco-
disefiodel grupo Faurecia, para detectar los obgtimnedioambientales seguidos
durante el proceso de innovacion, focalizando maiestiencion principalmente en la

fase de disefio.

Los resultados observados se ven reforzados pomrdsultados empiricos
realizados en el mismo estudio sobre una muestraemresas del sector.
Especificamente, mostramos que la orientacion raediental se ve influida por las
caracteristicas de la empresa. Mas especificanfgademos decir que en las empresas
de la industria de automocion en Espafia, la pnadati medioambiental al innovar esta

determinada principalmente por el tamafio de lasresap (medido por el total de los
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ingresos), la inversion total, el tamafio de I+D dide como el nUmero de empleados
en actividades de |1+D), también, pero en menoriaaegor la actividad formal de 1+D
(numero de patentes) y por la orientacion a la gapidn.

En consecuencia con los resultados, las empresagyraades, con un mayor
namero de patentes y con una amplia presenciaadienal, son mas propensas a estar
medioambientalmente orientadas cuando estan indovaomo las innovaciones de
las empresas del sector del automovil se concegttimen lugar principalmente en la
fase de disefio de productos, podemos concluir ljeeoedisefio es mas probable que
ocurra en las grandes empresas con alta orientd@éra el exterior y hacia la
innovacion y que estas empresas son las que estéluaiendo la eco-innovacion en

toda la industria del automovil.

Ademas, en este mismo estudio determinamos lasieexia de diferencias
significativas en las caracteristicas de las enmagr@seviamente citadas atendiendo a
otros aspectos como la reduccion del consumo degieng de materiales o el
cumplimiento de la legislacion ambiental. A pesargdie la reduccién de energia y de
materiales pueden estar relacionados con la iniovamedioambiental, como se
demuestra en estudios previos citados de estat@sisién estan muy influenciados por
otros elementos de caracter operativo, por lo guaientacion de la compafiia podria
verse afectada por otras variables como el rendimiecondmico, la estructura de

costes 0 su situacion financiera.

Tras evaluar aspectos relacionados con la esteudila empresa, centramos
nuestros esfuerzos en establecer aquellas casticeside comportamiento empresarial
que impulsan la orientacion medioambiental de laresa en el proceso innovador. El
propoésito del siguiente trabajo fue identificarwadgs de las fuerzas impulsoras que
estan detras de la orientacion ambiental de lage=ap del sector del automévil. En
concreto, en la investigacion se propone validar Hgpdtesis relacionadas con la
importancia de las fuentes de informacion del ndoc@nformacion procedente de
proveedores, clientes, y competidores) para onafiizazmente la mejora de productos
y procesos que, a su vez, se consideran comodtsda clave en la determinacion de
la orientacion ambiental de las empresas de lastndudel automaovil. Planteamos un
modelo de ecuaciones estructurales mediante minpaasales cuadrados (PLS) para

explicar las relaciones entre estos constructo®viabuacion confirmé con la suficiente
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fiabilidad y validez todos los constructos del mModdanteado. Ademas, demostramos
el cumplimiento de todas las relaciones propuestaele modelo estructural y la

significancia estadistica de las mismas.

Estos resultados son consistentes con investigesianteriores (Segarra-Oéa
al., 2011b) donde las actividades de eco-innova@aelsacionan positivamente con las
actividades de innovaciéon. Las empresas que seetman orientadas hacia procesos y
productos en el proceso de innovacion tienden ar esis medioambientalmente
orientadas la hora de innovar. La consistenciagiéllazgos sugiere que las empresas
que buscan una mayor flexibilidad operacional, aniarela capacidad de produccion,
reducir los costes laborales por unidad o reductoesumo de energia por unidad
cuando estan buscando nuevas innovaciones, tarabi@én mas dispuestas a adoptar

una orientacion medioambiental.

Por otra parte, las empresas que se centran emalesaauevos productos, en el
aumento o la sustitucion de gama de productos,|eumento de la calidad del
producto o en alcanzar una mayor cuota de mercatdgewos mercados, son también

mMAas propensas a estar medioambientalmente orisntada

Por dltimo dentro de este estudio, hemos estaldelcdimportancia de la
dependencia de la innovacién de las empresas d@dolanacion proveniente de su
entorno (proveedores, clientes y competidores) @dea de orientar la actividad
innovadora tanto hacia los procesos como haciaplosluctos. Estos resultados
sugieren que las organizaciones que dependen deranmmportante de las fuentes de
informacion del mercado para innovar son mas prsgea centrarse en la innovacion
de productos y procesos y, por lo tanto, tienen pndisabilidades de orientarse hacie el
medioambiente. Estos hallazgos también son apoypdosViondéjar-Jiménez et al
(2010) quienes reportaron que, cuanto mayor esflizencia de los interesados en las

decisiones ambientales, mayor serd la orientacgsioambiental de la empresa.

En definitiva, este estudio aclara los aspectosimpertantes a considerar para
fomentar la orientacion de las empresas hacia dicambiente durante el proceso de
innovacion. Parece que la promocion de la innova@tm duda dara lugar a la
promocioén de la orientacion medioambiental. Las/alztdes de innovacion que buscan

el ahorro de energia, ahorro de materiales o ptogunejorados estan descubriendo
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nuevas directrices para que en la empresa se maalzambio de innovacion a eco-
innovacion. Podremos decir pues, que los aspeatbgeatales estdn permeando en la
cultura de las empresas cambiando la orientacidrpeeso de innovacién hacia
posiciones y actitudes que garanticen la protecdélnmedioambiente. Teniendo en
cuenta que la primera y mayor innovacion en eloseset produce en la etapa de disefio
del automovil, cabe esperar que la orientacion azedbiental esté presente desde la
misma concepcion del producto. En consecuenciiiesiemos para alentar una deriva
medioambiental del disefio se pueden fomentar aspectos como el ahorro de
energia, ahorro en materiales, creacion de nuenamkigtos o mercado (busqueda del

nicho “verde”), entre otros.

Para finalizar la caracterizaciéon realizada, cotaph®s el estudio anterior con
un estudio mas pormenorizado de modelo realizadmaCpodemos esperar, no todas
las empresas del sector del automovil se rigenlg®rmismos mecanismos en las
relaciones detectadas en el anterior estudio. Pasl@sperar que en algunas empresas
la relacion entre los distintos constructos idadidfos sean mas fuertes que en otras, 0
que en algunas estas relaciones sean significatieasotras no. Por ello, pretendemos
diferenciar las empresas segun las distintas foremadas que estas relaciones se
manifiestan. Mediante el estudio realizado medidateécnica FIMIX-PLS, hemos
identificado 3 grupos de empresas distintos ateddiea las relaciones entre los
distintos constructos. Hemos determinado que enalgoria (80,21%) de las empresas
la orientacion medioambiental viene afectada deemsasimilar por la orientacién a
productos y a procesos, por lo que hemos llamaésta grupo de empresas, eco-

equilibrados.

Por otra parte, encontramos dos grupos cuyos nsguasison sustancialmente
distintos y cuyo tamafio es similar (sobre 9% cad@a).uEn el primero de ellos, la
orientacion ecoinnovadora viene determinada de daignificativa inicamente por la
orientacion al producto en el proceso de innovadindecir, que sélo la busqueda de
nuevos productos o mercados hace que las empresaslarp orientarse
medioambientalmente. El objetivo pues de estas@&sapres cubrir nichos “verdes” que

se estan creando en el mercado, por lo que learthm® eco-marketinianos.

142



En estos dos grupos se confirma la influencia defldantes de informacion
provenientes del mercado en la orientacion a ptodug procesos, tal y como se
demostr6 para el modelo general en el anterioafnab

Finalmente, identificamos un grupo de empresas @ldad relaciones de la
orientacion hacia la innovacion de productos y @sos impactan de forma negativa en
la orientacion medioambiental. Podemos decir gtesesmpresas no ven los beneficios
gue la orientaciébn medioambiental puede reportgrlesnsecuentemente los llamamos

eco-ciegos.

Asi pues, en esta tesis no sé6lo hemos identifieagellas caracteristicas de las
empresas que pueden influir en la orientacion setapresas hacia el eco-disefio sino
gue hemos establecido los mecanismos por los cladegmpresas del sector del
automavil van a incrementar su orientacion mediamtai en ele proceso de innovacion
y, consecuentemente, en el proceso de disefio. Mids hemos identificado tres
mecanismos distintos mediante los cuales podemdsirinen la orientacion
medioambiental en el proceso de innovacion dengo sdctor del automovil. La
correcta clasificacion del comportamiento de lapresas en cada uno de estos grupos
permitiria dirigir mejor los esfuerzos realizadosrgy lograr una mayor orientacion

hacia el medioambiente en la fase de disefio.

2. Limitaciones.

Las limitaciones de este estudio son, basicamestiglals a las restricciones de
la base de datos utilizada y nos sugieren ideas @sgiender y mejorar el analisis

realizado.

Por una parte, resulta necesario estudiar de mauoetdativa, a través de un
estudio de casos, la casuistica concreta en cadadenlos grupos de empresas
identificados atendiendo a los mecanismos que yeflu en la orientacién

medioambiental cuando se innova.

Ademas, en el estudio realizado del sector delnaddd se encuentra limitado
por el tamafio de la muestra. Aunque la seleccidiagiempresas viene avalada por el
INE, resulta algo escasa para generalizar lostesgd obtenidos, por lo que deberia
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ampliarse, bien con muestras de otros paises d&rouentorno, bien volviendo a
realizar el analisis aumentado el nimero de empreisda muestra con datos de afios

posteriores.

Por ultimo, hay que remarcar que las conclusiomé® considerarse teniendo
en cuenta que es probable la existencia factoregemadores pueden influir de distinta

forma en las empresas del sector.

3. Futuras lineas de investigacion.

Como acciones futuras nos proponemos analizar grorm@ofundidad los
factores que dificultan o facilitan la innovacioney disefio medioambiental a nivel
interno y externo de la empresa, asi como la inflizede las medidas legislativas como
la Directiva IPPC o la Directiva sobre comercio @misiones. Por lo tanto, sera
necesario llevar a cabo estudios cualitativos nedallddos, asi como implementar el
estudio a otros paises en el sector donde autortiéng una preponderancia similar

(por ejemplo, Francia o Alemania) y comparar |leuit@ados.

Se considera relevante la necesidad de realizarinugstigacion futura que
pueda enriguecer el analisis realizado en losudo8cmediante en el uso de diferentes
metodologias. En primer lugar, un estudio en pmhifiad de tipo cualitativo sera
necesario para obtener mas informacion sobre tdtaelos obtenidos en los diferentes

grupos o segmentos estudiados.

Para validar los resultados obtenidos se pretgrateyna parte, incrementar la

muestra con mas empresas del sector.

Por otra parte, se pretende realizar un analisigadel, analizando a través del
tiempo el comportamiento de las distintas emprpages determinar la evolucion de los

indicadores estudiados.

En definitiva, el eco-disefio y la orientacion meahitbiental aparecen como un
campo académico apasionante y todavia por explbear.posibles futuras lineas de
investigacion son numerosas y altamente interesarta presente tesis doctoral,

ademas de contribuir en aspectos claves paraietitniento y comprension de la eco-
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disefio y la orientacion medioambiental cuando seva, espera abrir nuevas puertas a
futuras investigaciones que ayuden a desarrolf@ognover este importante campo de
estudio.
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