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ABSTRACT

This paper considers product differentiation sg@® in which businesses aim to
develop innovations with reduced environmental iotpdaroughout the life-cycle,
which assumes the involvement of the productioninchi highlights the strategies
employed by a producer of PET resin, to launch dhw Brazilian market a fiber
manufactured from recycled plastic, called Alya E&@search takes the form of a case
study, with collection of secondary data, analggidocuments and realization of semi-
structured interviews. On this basis it was possitd reveal the complexities of
integrating “green” competencies into product depeient, marked by increasingly
intense social and legal pressures and by the nresef multiple stakeholders with
diverse motivations, conceptions and managerialacdéps to deal with the
environmental issue. With that, this paper attenipisdvance our understanding of the
managerial, technical and operational issues fatieg integration of development
strategies for “green” products in terms of the Adran reality. In this way, Project
Alya ECO has demonstrated that, from an environatgmtrspective, the traditional
limits on corporations are no longer applicablettie development of new products,
calling for vision and control over the entire puatllifecycle. By integrating the notion
of circularity, the business in question demonsttats capacity to perceive another
relationship with its stakeholders and, from thatild a strategy which allowed it to
reduce its costs of materials, pay fewer taxes prepare for new regulatory
obligations. In particular, the incorporation ofetlenvironmental dimension into the
product strategy implied a change in the conveatia@oncept of its supply chain
towards the adoption of a closed-loop supply ch@ims means that the success of
Project Alya ECO depended not only on the capaoityexecutives to manage
environmental innovation strategies, but also airthbility to integrate the activities of
other partners into the production chain. In theés/wthe logic of antagonism (win-lose)
was transformed into a perspective of cooperatm-(vin) in the approach to
relationships between environmental objectivestarginess strategies.

1.INTRODUCTION

The interaction between businesses, society andethwronment modifies
management and performance assumptions. The prailerafore arises of how to
innovate while at the same time conserving nattgsburces without causing harm to
society (GILLEY, 2000; MILES, COVIN, 2000). A greatunderstanding of the role of
technology in the organization of production and dffects on our society and
environment has led to questions on the standaogefations of business organizations
and their consequences (DAROIT, NASCIMENTO, 2004ARMA, 2000).

In this context, the creation of innovations anchtelogical evolution come to
be conditioned by factors besides those determitiiagaccomplishment of profits from
economically more efficient processes, and new pama perspectives begin to



emerge as being essential to the maintenance alugtion processes. Within this
context, policies aimed at the development of sogskde products require the
integration of economic, social and ecological €ssalong the entire production chain.
To achieve this, there is a necessity to transfah@ paradigm based on the
indiscriminate use of resources as a source of etitiye advantages into another
which, through the adequate utilization of resosygarevents their exhaustion and
substitutes them with others that do not causeremwiental harm.

Businesses that find in ecology a driver of innawat reposition themselves
with regard to the environment. Such an approach talke shape through ecodesign
practices which require an evolving production nhahere companies associate with
one another for the purpose of developing new prtsdwith a lesser environmental
impact and to establish new approaches towardvatiom. This has direct implications
for the strategic management of environmental ssu®y seeking to transform
investments into sources of competitive advantage.

In this sense, this paper aims to identify the domts that justify the
incorporation of environmental strategies into prddevelopment and creation of
innovations. Specifically, to understand the difftees facing the production chain in
the development of products from recycled materifiigs investigative initiative gains
further importance in that it shows the need forrensystematic studies on product
development strategies from the perspective ofr teevironmental impact along the
production chain. Bibliographic references in thetd of activity in Brazil are rare and
dispersed, even though it shows significant econoexpression and is attracting
increasing interest from business, government anety alike.

In order to address the proposed objectives thdiedogva brief revision of the
literature relating to the construction of a clofleav strategy for the development of
“green” products, as well as the necessary “greeampetencies for such an
undertaking. The remainder of the paper will foomsthe strategies employed by an
Italian multinational company — a major producer RPET resin (polyethylene
terephthalate) — to launch in Brazil a fiber mactdeed from recycled plastic
packaging, thereby ending the first cycle of thedoict and initiating a second, as noble
as the first. The results indicate that environmledémand stimulates creativity and can
lead to wider product evolution: novel functionia, materials, technologies and uses.

2. MOTIVATIONS FOR THE ADOPTION OF ENVIRONMENTAL
STRATEGIES IN PRODUCT DEVELOPMENT

The involvement of businesses in environmental lerab acquires strategic
importance given that it increases public interastyell as the interest of stakeholders,
with regard to environmental issues (BARBIERI, 2D®xperience shows that such an
attitude has difficulty in arising spontaneouslyhefe are three basic reasons why
companies improve their environmental performaficgt, the regulatory framework is
moving towards stricter requirements in respecteoVvironmental protection (LAU,
RAGOTHANAMAN, 1997; ANTUNESet al 2003); second, the market is evolving (as
much with regard to suppliers as consumers and ettogs) (AZZONE, NOCI, 1998;
GILLEY, 2000); and third, awareness is changinghwhe increasing discovery and
publicity of the causes and consequences of enmwvieoital damage (Rosen, 2001,
TOMS, 2001; MILES, COVIN, 2000).

Businesses that anticipate in the attendance of demands from their
stakeholders by means of legitimate and reliablgome end up establishing an
important strategic edge (BARBIERI, 2004). Thosepthg a pro-active attitude, and



viewing environmental requirements not as costs dubpportunities to innovate —
improving their processes and products —, frequeaticomplish a more favorable
competitive position, reducing costs and/or indregsthe value of their products
(ANTUNES et al, 2003). Therefore, the change from a logic of gomgsm (win-lose)
to a perspective of cooperation (win-win) in tanglirelations between environmental
objectives and business strategies becomes imperdANTUNES et al, 2003;
AZZONE, NOCI, 1998).

In fact, companies whose objective it is to exptbie advantages of strategic
environmental management need to plan new propésalhe development of their
products (JABBOUR, SANTOS, 2006). However this angat is more developed
theoretically than in terms of day-to-day organaal practice (KAEBERNICK et al,
2003). The development of “green” products will bee great challenge facing
businesses, given that this type of strategy requihe development of diverse
organizational competencies (HART, 1995).

3.BUILDING A CLOSED-FLOW STRATEGY

Fundamentally, ecological products do not exist BAXIAN, 2005). Each of
the product life stages generates inputs and autthat will have environmental
impacts. These stages must be analyzed startimgpraiduct conception because each
one has potential for environmental optimizatiom:the selection of raw materials,
technologies and manufacturing processes, in tistical organization; in the context
of usage and in the final processing of the prod&ZAZIAN, 2005; MANZINI;
VEZZOLI, 2002).

This approach facilitates a much wider vision @ roduct life, its future and
end of life, including the value with which it mattributed at the point of possible
reintegration into another product’s cycle. Therefat can be said that ecodesign — or
ecoconception — is an approach towards continupfasement, given that no state is
absolute or enclosed. According to this approaleé, @nvironment is as important as
technical feasibility, costs control and market dech (KAZAZIAN, 2005). Ecodesign
is therefore a project model oriented by ecologdteria (MANZINI, VEZZOLI,
2002). The issue will always be to seek a closed-ftycle that embraces synergy
between the actors.

It is believed that the potential for the enviromtz¢ improvement of a product
is defined in the initial stages of its developmenore than in the procedural stages of
production, logistics and recycling, when the prcdds fully determined and available
to the market (NIELSEN, WENZEL, 2002). Any approaiwards environmental
integration starts with knowledge of flows and thenpacts and continues with the
execution of proactive approaches grouped undegeheric term of ecoefficiency.

The concept of ecoefficiency, introduced by the WdBusiness Council for
Sustainable Developme@VBCSD), translates the notion that it is posstbleeconcile
the environmental performance of businesses witton@mic performance.
Ecoefficiency consists of the supply of goods amvises that satisfy human
necessities and increase the quality of life, ahmetitive prices, with a progressive
reduction of the ecological impacts and intensityresources in their lifecycle, to a
level compatible with the Earth’s estimated susthility capacity (DeSIMONE,
POPOFF, 1997). In summary, the concept of ecoteffay means to produce more
(and create greater value) with less (resourcesvaste products).

Eco-efficiency can be achieved through changekemtoductive processes (for
example, by closing materials cycles and promotergergetic efficiency), from



innovation at the level of product design (ecodesitp changes in the product-
consumer relationship. In this last case, by adgptor example the concept of the
producer’s extended responsibility which widens tineatment of a company’s
environmental impacts to the entire lifecycle af products, from the upstream aspects
of the production chain, relating to the supplynadterials and services, to the impacts
taking place in the phases of utilization and firdéstination of the products
(ANTUNES et al 2003).

Integrating the idea of the cycle into the manufeetof products implies that,
gradually, all manufactured products acquire a mssential function: recoverability
(KAZAZIAN, 2005). Recovery refers to all resultisages, whether reutilization of the
product or its components, the recapture of endrgyugh incineration or of materials
through recycling. Ideally, all elements of a prodwshould be able to circulate
indefinitely — or at least for the longest possilpleriod — in successive cycles of
utilization (KAZAZIAN, 2005).

A closed-flow strategy indicates that the compasyini control of the entire
product life-cycle, in particular the end of lif@Once returned, the product is
remanufactured, updated to be sent back to the enhavk disassembled for the
reutilization of certain parts in new products.tiis way, new industrial structures are
created: two factories within the same productiacation; one that produces, another
that remanufactures or recycles used or returnedigts.

Such transformations also lead to the reorganizaifathe role of businesses in
the economic cycle. Manufacturers of finished goadso become producers of
secondary raw-materials and of services (MANZINEZZOLI, 2002; NOCI, 1995).
Obviously, closed-flow strategies require significlbbgistical organization, even if only
due to the obligation to maintain a direct relasiop with clients who, therefore, cannot
be geographically overly widespread (KAZAZIAN, 2005

3.1 Integrating environmental criteria into product development

Integrating environmental criteria into the proddetzelopment process requires
managerial, technical and operational changes deroto create a “green product
project” (Kruwetet al, 1995).Figure 1 summarizes such criteria:

Figure 1: environmental criteria for product development

Managerial

- Co-design: participation of suppliers in the prodproject

- Systematic Vision: comprehensive assessmeneaéiivironmental consequences of both
products and processes.

Technical
- Ecodesign: consideration e€odesigriechniques as strategic tools for product devetgm

Operational

Changes to the logistical project implying consadien of:
- Product structure;

- Individual components;

- Disassembly operations;

- Reverse logistics;

- Planning and control processes.



Source: adapted from KRUWES al (1995); AZZONE, NOCI (1998)

In managerial terms, two elements are important in transforntiregyecological
challenge into a competitive dimension: (1) Theipgration of suppliers in the product
project. According to the experience of innovatiugsinesses, the introduction of co-
design (carried out in conjunction with supplieaipws such companies to anticipate
pressures and more widely identify different opsioduring the project phase. A
product’s environmental characteristics are fregjyenfluenced by the composition of
its raw materials, in addition to their quality.rFexample, it is impossible to recycle a
product if one material is incompatible with anath@®OCI, 1995). (2) A more
profound consideration of complementary productsulteng in environmental
consequences. For example, a manufacturer of washachines should consider itself
as not only a manufacturer of machines, but alke itsto account that its product forms
part of a process that allows the consumer to bbean clothes.

From atechnical point of view, product managers should considerdesign
techniques as strategic tools in the developmermniesf products (AZZONE, NOCI,
1998; Dewhurst, 1989). Considering that “green’ntee can represent a significant
motivating factor for product differentiation, tih@roduction of and/or greater focus on
the execution of recycling or disassembly in thejgut allows the product manager to
identify the ideal trade-off between a product'syisnmental compatibility and its
contribution to business profitability.

Product managers need to introduce significant gésmo the project logistic to
consider an operational criterion of defining a duat’s specifications. From an
ecodesign perspective, such orientations may beupg among four classes
(KRUWET, et al, 1995): (1) Product structure: The need to minamilze variety of
materials, reduce the number of items in the coimipasof materials and facilitate
access to more valuable and dangerous materia)s. In@vidual components:
Avoidance of materials that is incompatible witle tlecycling process. (3) Disassembly
operations: Use of elements that can easily bessksabled, reducing the number of
connections as well as the need for destructivasdembly techniques. (4) Logistics:
The project team must consider the possibilitytafrgping the material with a number
that identifies its nature and whether it may beycéed, supply all information
necessary to make the recycling process easieradaqut the project for transportation
after usage. (5) Planning and control processedifioation of the strategy formulation
process, including it in budgetary activities.

Special attention should be given to the logispescess. The change in the
traditional view of the product life cycle to theradle to cradle” approach requires
introducing the concept of the closed-loop suppigie. The viability of the majority of
innovations in green products depends very muclm ugeether it is possible to achieve
effective management of the reverse flows of gd&darik, Rands, 1995; Steger, 1996;
Zikmund, Stanton, 1971). From this perspectivejviddals in charge of the logistics
process can assess, for example, whether a plagressh product may easily be
recovered for use in another industry.

Since it is impossible to maintain direct contrgepothe entire product lifecycle
and due to the multidimensional nature of “greemrhpetencies, innovative businesses
are motivated into defining cooperative relatiopshivith external stakeholders and
considering communication as a basic element fer amplification of the desired
environmental results (AZZONE, NOCI, 1995). Exeees should be involved in the
introduction of vertical cooperation along the dypphain (suppliers and clients).
Specifically, for suppliers this requires: (1) tfrequent exchange of information to



assess the best environmental properties of sapplaerials and to identify how they
might affect the end product’s overall environméprformance; (2) the provision of
significant support for improving the environmentahnagement systems of suppliers
with less expertise in this area.

From a broader perspective, integrating the ecoldgnension into the strategic
formulation process frequently forces executivesrathink their general business
strategies and, specifically: (1) to modify theastgies based on cost, since the
improvement of the company’s environmental perforoga generally requires the
acquisition of and/or internal development of neeshinologies, thereby affecting the
economic results in terms of the additional expgrisenew investments. (2) to change
strategies based on differentiation: in particuldwe opportunity to acquire a good
market share or participation in the niches of & mearket can favor redefining the
specifications of the product project in favor @ktproduct’s higher environmental
compatibility. (3) to alter integration policiesthodownstream and upstream. Programs
with a view to improving the environmental performea of a key product may
encourage managers to modify their upstream intiegrahoices: considering programs
based on recycling, the product planning and emging can oblige the company to
manufacture internally components that were preshiounanufactured by external
suppliers. Inversely, the increasing interest iduceng the amount of waste products
sent away for disposal can lead managers to reeeatheir downstream integration
choices. In this case, some businesses establisihseachannels in the supply chain
within the corporation, in order to facilitate theturn of products at the end of their
lives (GUPTA, 1995; LEVY, 2000).

4. METHODOLOGICAL STRATEGY

The research question of this study is: how and whyorganization would
include the environmental variable in the stratedgcisions of products? Specifically,
by understanding the difficulties facing the pratiluc chain in the development of
products with recycled materials. Before reseambdstjons of this nature, the validity
and relevance of exploratory studies as a resesdrategy are strengthened (BRUYNE
et al 1991). Furthermore, it is worth highlighting trextvironmental studies, through
the actual multidimensionality of the phenomenaquire inter-, multi- and trans-
disciplinary constructions, which strengthen theation of the exploratory research
and the recourse to qualitative strategies for dalfaction.

Therefore, the present research takes the formaafsa study as proposed by
Yin (2005), relying on various sources of evidencellection of secondary data,
documentary analysis and realization of semi-stinect interviews. The investigation,
exploratory in character, focused on the envirortalestrategies of an Italian
multinational — a major producer of PET resin (bdhylene terephthalate) — to launch
in Brazil a fiber manufactured from recycled padkagg

The selected company, M&G Resinas e Fibras, belomdtalian corporation
named Gruppo Mossi & Ghisolfi. It began its opemasi in Brazil in 2002 by acquiring
the polyester division of Rhodia. Therefore, M&Ghéamited the environmental policy
that had been put in place by the Rhodia groupesthe eighties in Brazil. It is
currently the second largest producer of PET resithe world, surpassed only by the
American firm Eastman/Kodak. In addition to haviagtories in Mexico and lItaly, the
company has investments in the United States anttited Kingdom. In Brazil M&G
has four factories whose purpose is the produdfdPET resin, the polyester fiber and



the recycling of PET packaging. It has close to Gff%he market share of PET resins
in Brazil, following its acquisition of all shar@s Rhodia-Ster in 2002.

Data collection (carried out between February 2@0@ April 2008) was
accomplished through the construction of a datalvatie secondary data about the
company and selected product and through semitgtadt interviews with
representatives from M&G’s managing body who weieeatly involved in the
development of the recycled fiber at that time.nfFravithin the company, interviews
were conducted with the product and research amelaf@nent managers, as well as the
Director of Recipet (the group’s recycling entityhterviews were also held with
qualified informants from institutions representitige interests of businesses with
activity in the recycling of packaging in the coyntThe Director of Communication of
the Brazilian PET Industry Association (ABIPET) atite President of the Brazilian
Business Commitment for Recycling (CEMPRE) werénhhoterviewed.

The interview outline was intended to explore puidly issues relating to the
criteria for development of a “green” product, esply with regard to the “why”,
“what” and “how” of the processes taking place witthe chain. Themes such as the
following were contemplated: current structureloé thain and its historical evolution;
managerial strategies adopted by the differentradtovolved in the chain in coping
with demands for quality, reliability, productivignd ecoefficiency, with emphasis on
three major segments (corporate, government arnidscgiety); managerial, technical
and operational challenges confronted during produevelopment; certain
characteristics of the consumer market; and tendgimt the evolution of recycling.

Likewise, other sources of evidence were investidi@hrough the collection of
specific secondary data, such as: national andrnatienal non-government
organizations, and national and international itriisand business associations. The
collection and analysis of data were processedhenbasis of theoretical framework
already outlined, as per the strategies describ&agure 2.

Figure 2 - Data Collection Strategies

Data Collection Collection Target
Source  Technique

Primary |Semi-structured Three managers/director of Gruppo M&G, directlydhwed with product
personal intervievdevelopment.

Two qualified informants, selected from among repreative groups of industry —
ABIPET, CEMPRE.

SecondaryBibliographic Literature on environmental management, with emighas innovation and

research regulation, reverse logistics, ecodesign, lifecysid “green” competencies
Documentary Documents and studies, available on internet mdaated by governmental
analysis bodies (IBGE, 2000; LIMPURB, 2004; Directive 94/62Y) and institutions

representing the interests of businesses and aaganis involved with PET
recycling (ABIPET, CEMPRE, NAPCOR, PLASTIVIDA)

- Articles from newspapers of general and busiimgssest

With these strategies it was possible to revealctraplexities of integrating
“green” competencies into product development, madky increasingly intense social
and legal pressures and by the presence of mulspéeholders with diverse
motivations, conceptions and managerial capacitesleal with the environmental



issue. With that, an attempt is made to advanceuaderstanding of the managerial,
technical and operational challenges involved itegrating strategies for the
development of “green” products into the Brazilraality.

5. THE MANY LIVES OF PET

PET polymer is a polyester developed by the Englisemists Winfield and
Dickson in 1941. It obtained rapid growth, initialby substituting cotton as a textile
fiber and then in the 80s through the applicatibrfilms for packaging. PET is the
name given by the market to polyester destinedtHerproduction of packaging, the
most common of which is destined for the soft dsimkarket. Therefore, PET is a so-
called “bottle grade” polyester in contrast tosisilar use in the textiles sector which is
known as “fiber grade”. It is necessary to consittet the “fiber grade” polyester —
employed in the production of fibers and filamentand the “bottle grade” polyester
are two products with the same raw materials basegever, during their manufacture
they are mixed with different additives in accordarwith their final intended use
(R&D Manager).

However, one of the most important aspects conegritie utilization of PET in
the packaging industry was the challenge in rengck material that, if improperly
disposed of after usage, can become a significamntce of social and environmental
problems (ZANIN, MANCINI, 2005).

The director of Recipet indicated that in 2005 BieT recycling industry in
Brazil attained a level of 174 000 tons, that 18044t the total amount of PET produced
during that year. It is a significant percentaggeeially when taking into consideration
that 30% of the more than 5 thousand municipalridist do not have any form of
garbage collection and little more than 200 of theperate a system of selective
collection (IBGE, 2000). As in the case of othecyaable materials, PET waste is
obtained through informal selective collection,darbage collectors and scrap dealers,
who usually, due to the lack of an appropriate gyobn solid waste, still acquire it
directly from garbage dumps and the streets.

As a result, the development of the Brazilian ré®ydET market has required
substantial concern along the entire chain wittarégo the quality of the product in its
second lifecycle. Furthermore, it poses a signifidachnological challenge to develop
new applications (Recipet Director). Such effoasdcycle have given rise to a variety
of technologies and centers of research and deweopwith a strong involvement in
the sector. Zanin and Mancini (2005) list 28 Brianiluniversities and research centers
that are carrying out investigations relating teying and reutilization of waste,
above all focusing on technological development.

In order to improve recycling in the country, varso institutions were
established by industry during the 90s. The mogtortant of these are: ABIPET — a
body linked to the PET production chain — whichrésponsible for technical and
operational issues concerning the market, the gatiobn of actions and information and
empowerment of partners; CEMPRE which is respoedit increasing the recycling
activity of all materials; and Plastivida Socio-eommental Institute of Plastics, an
association established by the Brazilian Chemiw@dlistry Association (ABIQUIM).

Currently, PET polymer is one of the most recyghastics in the world, owing
to its extensive range of applications, from textilbers to packaging (NAPCOR,
2004). According to ABIPET (2005 b), Brazilian tshormers are large (45%) or
medium-sized (35%) businesses. Textile fibers makéhe main use of recycled PET
in Brazil, 37.1% in 2004 (ABIPET, 2005 b), as iretrest of the world. In the United



States, for example, 54.6% of recycled PET wasdzatl by the textile industry
(NAPCOR, 2005). A significant further amount is d4e mold auto parts, as well as in
the manufacture of carpets, pillow filling and pagig for cleaning products.

Brazilian legislation (Resolution no. 105, ANVISA999) has vetoed the
utilization of plastic materials originating fromagkaging, fragments of objects,
recycled or previously utilized materials, with te&ception of PET. The principal
requirement for the use of recycled PET in contéttt food items is registration of the
product with ANVISA. The packaging must be labeleith name of producer, batch
number and the phrase “PET-PCR” (Resolution no AADVISA, 2008). Therefore, its
utilization depends on the registration of speciféchnological processes for the
obtainment of these materials. For this purposee #Ho-called bottle-to-bottle
technologies have been developed which involve eddfit stages of washing,
decontamination, crystallization, solid-state postdensation and extrusion of PET
(SPINACE, PAOLI, 2005). In Brazilthere are already four industrial plants
producing with this systen{ABIPET manager).

The urge for regulation stems from the risk of iegration of toxic chemical
products (through storage of pesticides, automohlpleducts, solvents and
microbiological action on food residues, among heluring the reutilization of
packaging for other purposes (SANTQS,al 2004). Certain European countries, as
well as the United States and Canada, have alradoyted regulated technologies for
the utilization of resins recovered from plastictengls, in food packaging, especially
those manufactured from PET. In the United Statesh utilization already represents
14.3% of recycled PET (NAPCOR, 2005).

Even with favorable legislatiorfyvarious specificities of the Brazilian reality
bring serious obstacles to the utilization of rdegc PET for food packaging:
difficulties with inspection, lack of selective leation, collection from garbage dumps
and mixing of dry and wet garbage at origiilCEMPRE President). It seems clear that
PET recycling needs to advance in terms of quality reliability in order to overcome
technical barriers to allow the application of piles across a wide range of segments,
including direct contact with food items. Bottledtottle recycling is a challenge for the
PET market that, once the legal, technical andasjmeral barriers have been overcome,
will close the resin’s lifecycle.

Another limiting factor is the supposed consumerstance to recycled products
(ABIPET manager). In contrast to the paper sectbiclwv has established a “brand”
from recycled paper that is synonymous with socgsponsibility, in the world of
polyesters industries still fear rejection by thablc who might imagine that PET
recycled fiber must be less expensive and, thexefurlower quality and/or harmful to
health.“"Everyone fears that the public may think that greducts are of low quality by
using something that comes from garbad€zapski, 2003, p.20). It is within this
context that Project Alya ECO was born and becameirdegral part of the
environmental strategy of M&G. It is presented belo

5.1 Alya ECO: a strategic approach to environmentaissues

By the end of the 90s, Rhodia-ster (at the tirsalzsidiary of the French Rhodia
Group, and today part of the Italian corporation@o Mossi & Ghisolfi — M&G
Resins and Fibers) had the need to launch a newd lioa its line of textile products.
The company’s cut polyester fibers, a raw matertdized to compose threads
employed in a wide range of clothing and decorgpnaglucts, were utilizing the Tergal



brand.“The Tergal brand was well recognized in Brazil anternationally in the 60s
and 70s, but had shown evident signs of aging thvecourse of time{product
manager).

Market research carried out by the company on cuoess, from institutional
(spinning mills, weavers and clothes manufacturerg&nd consumers, revealed that the
brand no longer carried the same vitality of thetf@ad that its rejuvenation would be a
costly exercise with no certain result. The deacisiat the end of 2000, was one of
creating a new brand that would be more appropfaateaming a family of products —
still under development — to substitute an existing.

“The chosen name was Alya. However, for the lauhelas necessary to select
a product that simultaneously symbolized the texdinnnovation and market-leading
aspect which the new brand should suggé¢gstbduct manager). Among the products at
an advanced stage of development was a very fihegter fiber, for use in spinning
machines and focused on the clothing market, whkiggenguishing characteristic was
the fact that is manufactured 100% from PET. “Néhadess, it was not obvious that a
polyester directed at bottles could be utilizedha manufacture of textile materials”
(R&D manager).

Textile fibers made partially from recycled polyastwere not a technical
innovation in themselves and, even at that time, gloduct was already fairly well
known. In 1979, Wellman — a nylon and polyesterdpicer and recycler from South
Carolina, USA — developed the first fibers to benofactured by this route. Just a small
amount of material of recycled origin was utilizedthe composition and these fibers
were thick, made for filling toys and simple uphieted products, or the manufacture of
less technical non-woven products. These produstsadded little with regard to the
performance of the fiber, with minimum attributelspiysical resistance and volume
being sufficient.

Over the course of time, this transformation fromottle into fiber was
technologically improved, and products created wiis technique became more
capable of accomplishing a more extreme list of @leis. One reality, however, would
not change: fibers made from recycled material vigfiezior in terms of their technical
performance to comparable ones made from virgireriedt The challenge of producing
a polyester fiber with correct performance, mad@%0rom recycled raw material,
presented a much greater challenge. This difficwitg also based on the variability of
recycled material, in addition to the issue alreadysidered with regard to the slightly
different composition between polyesters intenaedédxtile and packaging usages.

The process for production of polyester fibers fraaditional raw materials
(PTA — purified terephthalic acid; and MEG — morgétne glycol) is strictly
controlled, in order to guarantee that the finaduorct is extremely uniform, and so that
it does not cause variations in processing atex ksthge. In the case of recycling of
bottles there are many different possible variaitimat, alone or in combination, can
cause problems for the stability of the final produsome of the principal technical
difficulties are: (1) Different PET manufacturersittw small differences in the
specification of raw materials or additives; (2) TPBanufactured on very different
dates, with the consequent divergence of addigipeds which develop over time; (3)
PET with different viscosities depending on theuisgments of a particular machine or
packaging type; (4) Bottles manufactured by diffiérequipment in the production of
packaging, with different degrees of stretching;Rbssible mixtures of PET with other
materials, such as those composing the label andfeainstance, usually made from
other types of plastics.



All considered, the technical challenge turned esigr fiber manufactured
100% from recycled PET into a great innovation, amald allow the Alya brand to be
presented to the market in association with a tdifferentiated and technologically
advanced product, in addition to the enhanced rhgrkesibilities provided by its
ecological appeal.

The project to transform PET bottles into a sulisliy fine fiber involved
teams from Recipet — M&G’s recycling business —the area of Research &
Development and at the Pocos de Caldas plant. ®mdya ECO’s distinguishing
characteristics is its fineness: it is finer thattan fiber. That was one of the challenges
in its development, even for a company such as Mélich was already producing
recycled fibers, albeit thicker, for carpets.

5.2Project Alya ECO: Integrating “green” competencies

Technical problems with the production of the fibeere resolved thanks to the
expertise of the company in the production and g¢gsing of the polyester, a market in
which it has been active for decades. And comptpeets linked to the recycled raw
material were dealt with thanks to Recipet, whias exclusively worked with PET
recycling issues since 1995.

The following is a very relevant observation foe tsuccess of the project: Recipet
was created immediately after Rhodia-Ster was pwated, with the objective being
for the company to be involved during all phasestltd PET production chain,
beginning with the production of its main raw mak(PTA), passing through to the
manufacture of PET and the packaging, then finatlyving at the recycling of the
bottles. One of the risks in utilizing recycled eradls as part of the composition of
another product lies in the solidity of the supphain. In this case, M&G integrated
part of the reverse channel to within the corporatin order to facilitate and guarantee
the return of PET packaging to the production cycle

The task has been greatest and has required speraion during the phases of
development and manufacture of the PET packagdifige use of materials that are
difficult to separate from PET such as those irelapglue, caps and seals, for example,
can be prejudicial to the quality of the recyclegsin or may even render the process
unviable”, explains Recipet’s director.

To raise awareness in the packaging sector abeudubbject, Abipet launched in
2005 a document entitled: “Guidelines for the PEDttlbs project”, with
recommendations on the technical characteristiteeopackaging and its accessories to
be followed by designers (ABIPET, 2006 b). The ideto avoid the use of inadequate
materials, which would be difficult to separate avalld compromise the quality of the
recycled resin. The document is being distributed the specialized media, in
workshops and in visits to large companies whiclnufacture packaging.

In the post-consumption phase, Recipet's directmintp out that the major
difficulties are found in the lack of an environnerculture with regard to the Brazilian
consumer, who typically mixes recyclable matenaih organic garbage at origin, and
in the logistics, due to the inexistence of selectiarbage collection. The challenge to
be overcome lies in improving quality. Incentiviginooperatives of garbage collectors
has also been part of the work in integrating teeerse channel. After collection,
sorting and bundling, in large part carried outgaybage collectors and scrap dealers,
the reutilization process continues with the sepawmaby colors of the discarded
packaging. Pre-washed and ground, it is transformtedflakes and passed through a



refining process, with further washing, drying apalssage through decontamination
chambers.

In order to produce Alya ECO, these flakes are stibdhto a process of
refusion, filtration, granulation and crystallizati within Recipet. It is this material
which goes to the Pogos de Caldas factory in M@asis for transformation into fiber.
As the product was innovative not only from theht@cal point of view but also
brought with it a differentiated appeal with regémdhe consumer market, the company
considered that a different approach was necessacpmpassing the entire production
chain of the textile sector, so that all links lostchain might acknowledge and take on
board the advantages brought by the new product.

Manufactured from recycled PET bottles, Alya ECOpdayester fiber, was
launched during the Sdo Paulo Fashion Week (SPHWHhe summer collection of
2001/2002 created by the stylist Carlos Miele, afOMicer, and manufactured with
indigo produced by Santista, in a mixture of Aly&@& with recycled cotton. In this
way, it simultaneously reached a wide range ofileextubsectors, in addition to
associating a cutting-edge product with an evenbgeized as a stage for equally
innovative launches. As the fruit of Project Aly&C@ — which united Rhodia-ster,
Santista and M.Officer and involved the participatof CoopaRoca, a cooperative of
artisans from the Favela of Rocinha, in Rio de itane, the collection reached
consumers in the 80 stores of the brand and irhen&00 multibrand establishments,
including outside the country. Figure 3 summarittes principal managerial, technical
and operational challenges faced during the project

Figure 3: Principal challenges of Project Alya ECO

Managerial

- Product substitution: exchange of Tergal forribe brand Alya = innovation and forefront
- Development of a polyester fiber produced froeyobed PET

- Involvement of different teams: factory (proddetvelopment and R&D) and RECIPET

Technical

Difficulties with recycled PET:

(1) difference of origin — variable specificatidios raw materials or additives;
(2) different manufacturing batches — divergencedarformance of additives;
(3) different viscosities — depending on the maelonpackaging;

(4) differences in machinery — with diverse degrafestretching;

(5) mixtures of PET with other materials or plasfilabel and cap]

Operational

1. Product structure —

Involvement of ABIPET in publishing the charactéds required by the facilitating project
for the recycling. Launch: “Guidelines for the PEdttles project”

2. Project logistics —

Downstreamcollection difficulties given the lack of seleati collection and consumer hab
importance of garbage collectors in the collecaod sorting process [training of
cooperatives]

Upstreamdevelopment and launch of Alya ECO along engdiles chain: M&G; Santista,
M.Officer and CoopaRoca.

Source: research data

Project Alya ECO also received an ABIT Award (theaBlian Textiles Industry
Association) in 2001 in the innovation categoryntining technology and creativity,



the Alya line was born, ready to innovate in the'ld@f fibers and their applications.
Alya ECO represents the second cycle of polyestachwhas previously fulfilled its

function as packaging. With the advantage thatexeellent properties of polyester
allow a lossless recycling process: one ton of REgqual to one ton of fiber.

Therefore, Rhodia-ster’s initial goal of launchiaghew brand for its family of
textile fibers was reached, besides having becamenard winning project that united
a production chain with objectives that profoundligned with the modern practices of
environmental responsibility, while still being fitable for the companies involved.
“Alya ECO is proof that we can turn recycling inem economically viable process,
involving all links in the chain’(Kréeger, 2001).

M&G is continuing work on the development of diverspplications for
recycled PET, together with several partnéfis will help to create a demand for
recycled PET’ says Recipet’s director. The magnitude of Profdga ECO appears to
be consolidating in the actions of different stakdbrs. The theme of the S&o Paulo
Fashion Week (SPFW) in 2007 was sustainability wad supported by Banco Real.
“To look at SPFW through the lens of sustainabilstyo see at much more than a series
of parades. The event’s vision is the construabioa culture of Brazilian fashion where
everyone wins, with sustainability as one of thmgipal pillars” (BANCO REAL,
2007). Besides utilizing recycled or recyclable enials, the idea of the event was to
promote the development of the sector’s productioain, involving recyclers of PET,
producers of the fiber, stylists, weavers, commesiof seamstresses and embroiderers
and even foreign buyersThis is the convergence point of the partnershtpe
construction of a better world{Banco Real, 2007).

Thus, by integrating the environment with an opaity in its product
development strategy, the company in question imphlged a win-win approach. In
summary, it may be concluded that the company Haptad a pro-active attitude and
considered environmental requisites as opportwit@ innovation, improving its
processes and products, while consequently obtpiairmore competitive position,
reducing costs and/or increasing the value ofritslpcts.

6. FINAL CONSIDERATIONS

The case study in question raises certain congidesa First, Alya ECO's
creation integrated the company’s “green” compeaenby taking control of the entire
cycle of the polyester — from purified terephthamd (PTA) to recycling. In this way,
M&G found in the new product an innovation factand repositioned its strategies by
associating them with respect for the environmé&he implications for organization
range from operational to strategic aspects. Theglve as much the positioning of the
company in markets which have environmental corcexs a requirement, to the
exploitation of emerging opportunities and the depment of organizational
competencies along the production chain.

The multidimensional nature of “green” competendegsthe company to define
cooperative relationships both internally and exadly. Internally it had to bring
together efforts from the teams responsible fodpod development and R&D, and the
team at Recipet, in the search for technical andagerial techniques for the problem.
Externally it successfully united a diverse ran§stakeholders, for example, ABIPET,
for dissemination of awareness/knowledge among aunk designers, industries and
training of cooperatives of garbage collectors; ttleain of textile clients for
development of fabrics manufactured from the remydlber and the launch at SPFW.
Throughout these actions, communication receivediapcare.



M&G was able to initiate exchanges of secondary naaterials and cooperate
with complementary businesses to offer to the naalkigber made from recycled PET,
while altering the downstream and upstream intemgrapolicies in the production
chain. In this case, M&G benefitted by having REETPto facilitate the return of
packaging to the production cycle. Furthermoreantplified relationships with other
stakeholders, such as institutions, investors aedaations.

Owing to the development of recycled PET fiber, M&@s able to improve its
reputation in the market and anticipate the futoiets products line. The initiative
increased the company’s public visibility, reacha¢arge number of stakeholders and
demonstrating its social responsibility.

Accordingly, Project Alya ECO has shown that frofmme tenvironmental
perspective, the traditional limits of corporations longer apply to the development of
new products, requiring vision and control over émire product lifecycle. Through
integrating the notion of circularity, the companyguestion demonstrated its capacity
to perceive a different temporal relationship, dmain that, build a strategy which
allowed it to reduce its costs of materials, pawefe taxes and prepare for new
regulatory obligations.

Improving the relevance of the ecological role,nasch in competitive as in
economic terms, implied in a change in the conoégte company’s supply chain from
a logic "embedded" in the production chain to aprapch based on the closed-loop
supply chain. This means that the success of Rréjga ECO depended not only on
the executives' ability to manage activities based a strategy of environmental
innovation, but also on their skills on integratiting value chain of the company with
the activities of partners along the productionich@onsequently, it transformed the
logic of antagonism (win-lose) into a perspectivie cooperation (win-win) in the
approach towards the relationships between envieoah objectives and business
strategies.
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