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Abstract

Also known as natural fiber polymer Composites, Wddastic Compounds (WPC), are a
blend of wood, wood flour, thermoplastic resins aster additives that can be used in
various ways, such as, walls, boxes for packagifigrdnt materials, fences, houses, among
others. Bioeconomy is defined as a sustainable gfathe economy associating with the
utilization of the biological resources (wood, hbkafibers, animal based — including fish -,
food, industrial products and Bioenergy) in thedarction and conversation of it in biomass
with a low environmental impact. The main purpokéhés paper is to show the relevance of
the WPC products in a sustainable world and howait contributes to the introduction of
Bioeconomy concepts in Brazil. This descriptiveesgsh was based on a survey applied to a
Brazilian WPC industry aiming to raise importanbeemic, social and environmental data
about the current scenario. It was found that trapany works on a sustainable way while
manufactures WPC products, esteeming the Bioecormmgept while they have the focus
on the low environmental impact with a low carba@otprint and finding an alternative
solution to the deforestation of the Amazon. WPCkdecan be presented to the foreign
market as soon as the company is able to takbelegal and simple first steps to become an
authorized company, also operating in the inteomati market.

Keywords: Bioeconomy, Brazil, Sustainability, Wood Plastiompounds (WPC).
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1 INTRODUCTION

It sets the scene of natural resources are becowsdagce. Whole nations are
struggling for seeking water, food, wood, energd anil/land. This shows how the human
being claims to a lifesaving solution to achieve &mtake their society to a sustainable way
(UN, 2015).

In accordance with FAO (Food and Agricultural Ongation of the United Nations),
the natural resources depend of a sustainable gaves and management ways to make them
possible to benefit all generations, from the pnesad for the future (FAO, 2015).

Regarding this, some countries in Europe, Asiayalsthe United States of America
(USA) and Canada, showed a considerable evolutidinis matter through the introduction of
Bioeconomy concepts in their societies.

Formally, Brazil is not a beginner in researchihg subject, but still has a gap to fill
the concept, especially regarding to policies agal matters to apply Bioeconomy definition
and actions in the sustainable Brazilian agendas.

Studies indicate that Brazil, even not knowingiarted working with a part of the this
economy area in the beginning of the XX centuryjlevintroducing the Biofuel named
ethanol, (a fuel produced with sugar cane raw nadfewith the aim of reducing the
dependency of the petrol foreign market also reduthe successive crises of the sugar
sector. This idea was supported, in 1975, by thaziBan National Alcohol Program
(Programa Nacional do Alcool) which overall objeetiwas to reduce the Brazilian
dependency of the imported petrol. In that tirheyé was no worries about the CO2 (Carbon
Dioxide) emission while burning fossil fuel and it€luence in the environment and in the
human being wellness. Being guided for this infdiorg it is logical that wasn't any
evidence about Bioeconomy term in the Braziliangi@s. The situation just started changing
with the flexi-fuel cars in 2003, when the advawnfehe studies and searches in the Biofuel
area in Brazil, makes it a renowned competitivey@lan the internal and in the foreign
markets making bioethanol gaining autonomy asdidquel (LEITE; CORTEZ, 2008).

In 2010, a company from the south of Brazil, whproduces WPC products, had it
project funded by FINEP — Financiadora de Estudddaetos (Financier of Studies and
Projects) —, a Brazilian public company fosterirgesce, technology and innovation in
companies, universities, technological instituted ather public or private institutions with
the aim of repairing the Brazilian Navy ships amdbuild wharfs using WPC material
(FINEP, 2010).

In 2012, Embrapa, also developed an important grajecluding bioeconomy in
Brazil establishing a laboratory at Forschungszentdilich in Germany. The collaborative
research is focused on the topics of bioeconomypdauwst phenotyping. This cooperation is
important for the sustainable development of thisy kissue for the future. (Julich
Forschunsgszentrum, 2012).

In the same year in an Earth Summit in Rio de Janas part of the green economy
approach negotiation, Brazil participates on a psap to develop a post-fossil fuel
Bioeconomy. This Bioeconomy approach was basedemuse of biomass as a fuel and as a
raw material focusing the manufacture productseggrirom plastics and chemical. Also, in
that opportunity, the range of technologies inahgdBiodiversity and Biotechnology were
discussed. (Hall et al, 2012).

The connection with Wood Plastic Compounds may ibket with a diversity of
world summits discussing the need of sustainableiesg environmental issues, the
conscientious use of natural resources, and wagsetate clean and green options to find a
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better way to grow the economy and welfare. Du¢htd, WPC based products could be
included as one option that may solve such endledsnnocuous discussions.

In this context, it is possible to see how the Bam®my definition and WPC are
closely related.

The WPC products are originated from biomass, usngwable materials as well as
the Bioeconomy concept includes and aims a susti@mmart of economy which is based in
the biomass production and use of sustainable ralBteBoth aim a low environmental
impact, making possible a sustainable way to aehev ecofriendly, economic and social
wellness.

The main objective of this paper is to show thevahce of WPC based products in
the Brazilian scenario and how they can contriboitdne adoption of Bioeconomy concepts in
Brazil.

This work is justified by the need to raise awassnabout the importance of using
sustainable inputs in several stages of the sugmiyn and also because there is a need to
discuss the current projects in development arfohtbpossible recommendations to simplify
policies and legal matters, as well as to increbsepossibility of new projects in the WPC
area, which would facilitate the entry of the Bioeomy concepts and application in Brazil.

It is hoped that the findings and reflections & #émd of this work may contribute to
the advancement of knowledge on the subject.

2 LITERATURE REVIEW
The importance of the Bioeconomy

To start understanding the Bioeconomy concepts itmportant to know about a
Romanian economist who approached the subject Her first time in 1966. Nicholas
Georgescu-Roegen’s contribution to social economveas his development of a
comprehensive theory of economy, society, and byisighl constraints. Georgeous named his
new approach as bioeconomics and in 1977 he pebligin important paper arguing and
opposing the economist’s analyses views. This paperoached the economics are more than
exchange market description and policies recomntenda To the author, these economics’
analyses should consider the biophysical and scoatext regarding the comsuption and
production framework (GOWDY; MESNER, 1998).

The Bioeconomy is defined as a sustainable patttedeconomy associating with the
utilization of the biological resources (wood, hkafibers, animal based — including fish -,
food, industrial products and Bioenergy) in theduation and conversation of it in biomass
with a low environmental impact (EPSO, 2011; FIESPL4).

The European Commission of Bioeconomy policies scdle attention to the
importance of Bioeconomy describing and illustrgtithe matter in the Figure 1 as a
maximum benefits which the various sectors of tih@e8onomy must be properly attached,
since they are all correlated.
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Figure 1: Bioeconomy benefits for several sectors.
Source: EPSO, 2011, p. 6.

Also, the primary production within industries ofreculture, forestry, fisheries,
aquaculture, food, health, chemical, biotechnolalgiand energy, which make use of
biological resources and biomass, are linked wiBioeconomy concept (EU, 2015).

They bet Bioeconomy as a strategy applied by speetight and eradicate urgent
problems, such as climate change, also takingofyp®rtunity to increase the competition for
natural resources and the development in the ramdl regional areas. They advise that
Bioeconomy must be received and understand asem gned new concept of the economic
and social order with a challenge in changing nobgiractices and structures already existed
in the world (SITRA, 2015).

In accordance with Leal Filho, during speech ondhent named “Workshop Brasil-
Reino Unido de Biodiversidade e BioEconomia” (Bramited Kingdom Workshop of
Biodiversity and Bioeconomy), the Bioeconomy matkso involves innovations in the field
of applied life sciences covering the developmdnbiological products and requiring new
approaches to biotechnology (LEONEL, 2014).

Wood Plastic Compounds (WPC)

The WPC concept was created in 1970s in Italy, im&eg popularized in North
America in the early 1990s and spreading to Infiagapore, Malaysia, Japan and China in
the 2f' century (PRITCHARD, 2004).

WPC can be considered most dynamic sectors of ®dgadastic industry with an average
annual growth rate of approximately 18% in NorthAmerica and 14% in Europe (GUPTA
et al., 2007).

WPC consists of a mixture of wood, thermoplastgime and other additives.
According with Crookston, et al, (2011), the woaah de used in various forms, but it is more
likely used in wood flour (fine particles) also bgipossible the use of recycled or even virgin
plastic materials to produce the WPC products. duthors, also explain the importance of
polyethylene in the production of WPC products tuiés thermally stability in the extrusion
procedure and its durability in nature.

In accordance with Klyosov (2007), decks made ofCNRve been the most attractive
product in the market. The author details the déeka WPC with a pretty good looking and
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assure the safety of this type of decks illustmatithe walk on them barefoot without any
precautions to get a splinter in the foot”. There r@o splinters in WPC decks.

The main interested aspects pointed from the au#iner the minimum required
maintenance in the WPC decks. It means, less mepegding in chemical products to
maintaining the regular staining and painting, cd&sng this type of biobased product is
colored for life. Their resistance to biological gdedation like microbial and termite,
indicating another advantage in saving money anthgahe environment of antimicrobial
and antitermite harmful agents (KLYOSOV, 2007).

The deck installation difficulty’s degree is in thasy range, due to their safety of lack
splinters, easiness to cut, to screw, to saw andatb This ease way of installation has
attracted many professionals to work on it andebgrit has contributed to increase their
incomes and consequently had improved economic sathl well-being of the society
(KLYOSOV, 2007).

Yadama and Shook (2004) explains the advantagesooiicts which contain WPC,
highlighting their ideal utility for external usebhe evaluated items are explained in Figure 2.

Paintability

Size flexibility
Apearance |
Environmentally benign
Cost
Low/Easy mentenance
Dusrability
Dagrability
Safednontoxic

Figure 2: Degree of Importance.
Source: Yadama et al 2004 (wpcinfo.org)

The WPC scenario around the world

Nowadays, the major production of WPC can be faar@hina with (25% p.a) with a
considerable growing of the Chinese domestic WRGathel.

In accordance with Bioplastics Magazine, the Cren@4C industry is the second largest in
the world after United States.

According to the forecast (Figure 3) China and U@A reach the highlighted
positions of the global WPC production in 2015 veaer South America countries still rank
the worst WPC global market share and it includeszi® (BIOPLASTIC MAGAZINE,
2013).
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Figure 3: WPC market development.
Source: BIOPLASTIC MAGAZINE, 2013, p. 17.

North America countries also have their contribatito Bioeconomy and WPC
products. In Toronto, CRIBE - Centre for Reseansti lnnovation in the Bio-Economy - is
partnering with GreenCore Composites to develogwa green technology process that will
allow wood fiber applied in use to a number of nemducts as packaging and building
applications, as pallets and various other contaitypes. (CRIBE, 2012).

In February 2014 the USGBC (U.S Green Building Gailifrom the United States of
America informed about Company which is an US macifrer of advanced wood polymer
composites, which is responsible in made from rewd wood fibers combined with HDPE,
PP or PVC, using potential waste stream matemaise WPC green final product as decking,
window parts and much more. (USGBC, 2014).

In Germany, there is a company in Baden-Wirtteml&tage which manufactures
WPC products, using a renewable resource for indilgtmanufactured products instead of
plastics. This company products bricks, walls, petises among others. (BIOPLASTIC
MAGAZINE, 2014)

In Brazil, the economic data to WPC products aleofugaps with urgent needs to be
filled. There are some companies which are stiidpcing WPC products in South and
Southeast of the country but their production h#sn® Bioeconomic relevance in the global
market share. (REVISTA TECNOLOGIA DEL PLASTICO, 201

Challenges faced by Bioeconomy

In accordance with The Copenhagen Declaration f8icg&conomy in Action from
March 2012, there are 22,000,000 employs in th@@als bioeconomy area. It means 9% of
workforce (DCSR, 2012).

The Finish government is investing in the Ecotaures part of a Sustainable Strategy
aiming the growth from Bioeconomy. According torthehe Bioeconomy is the backbone of
Finland's economy now and in the future. The nali@ioeconomy strategy for Finland was
published in early 2014. (BIOTALUS, 2014).
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OECD and non-OECD countries face a range of enmemal, social, and economic
challenges over the next two decades. They expemethcrease by 28% in the global
population until 2030. This raise will call to amcrease world demand in health services to
provide a better life’s length and quality also eménd for the essential natural resources
which includes energy, water, food, house and fileerclothing. At the same time, the
world’s ecosystems that support human societied bal almost over exploited and
unsustainable becoming almost impossible to revitiselamage caused by such changes in
the global ecosystem, implying considerable damagesmost basic means of survival for
the human being as agricultural productivity andewvaupplies. (OECD, 2009).

However, the situation in Brazil is very differantterms of applying the bioeconomy
concept beyond Biofuel and innocuous discussionsAgendas and bills. In 2014, the
National Industry Confederation - CNI (Confederag&acional das Industrias), created an
Agenda to the competitiveness, focusing in oppdatiesrand obstacles in Bioeconomy area.
This agenda is based on OCDE (2009) document wdiddes the Bioeconomy matter in
three parts: biotechnology, human health, indusama primary production. The aim of the
Brazilian Agenda includes generating a critical snalsqualified researchers for new talent in
scientific and technological leadership which camegge in Brazil. In this sense, it may be
necessary create or strengthen on competitive agritagratic basis a more restricted set
highly qualified research groups, facilitating thevpoperation with high renown international
institutions, so that these groups also make reéerén the bioeconomy border (CNI, 2014).

In February 2015, during a Brazilian conferencediscuss an Agenda based on
Bioeconomy matters, the coordinator of intellectwaperty and the Bioeconomy of the CNI,
Diana Jungmann, approached the term and its relaibgects, making public the first
research on the perception of the issue among @ewpb are already familiar to the
Bioeconomy issues as business representatives,exbeutive and legislative powers,
academia and experts in the field. To the coordimat this program, stays the perception of
barriers exist within both sides, in governmentacademia environment and for business
players. Also this means clear urgent methods W@k in the area. It was clear that Brazil
needs to work hard to qualify the necessary manpawe, above all, improve the set of laws
that will enable the development of the Bioeconamyhe country. The promise to 2015, is
based on a hard work to see if, within a new cgflgovernment, the advances in both sides,
such as the regulatory framework of intellectuaperty as the bioeconomy, will advance.
The CNI proposal, once more, is based on more skson and more Agendas. They will
discuss with the government the issues that arkyrebstacles, and which will be the
measures to resolve it (JUNGMAN, 2015).

One of the most important and recent step towaoe&nomy made from Brazilian
government, is the bill number 7.735/2014 conceynabout Biodiversity, approved by
Brazilian president in April 2015. The bill set®at rules for the allocation of benefits which
will become essential to researches and to Brazilaeconomy’'s development. For the
Business Secretary of the Brazilian Agriculturalsarch Corporation (Embrapa), Rosa
Miriam de Vasconcelos, the Embrapa believes thatlégal framework can, in addition to
eliminating obstacles to research, also create itond for Brazil to enter efficiently in
Bioeconomy. Legally based on the current legisigtibhe company is obliged to negotiate a
benefits concession contract before the assessesati(CNI, 2015).

Globally, the Bioeconomy concept will face up mdnan linked matters as social,
environment and economic impacts, but also, it faitle the culture and education subjects
that besides being attached in social matters, ity be stronger and harder to be face than
other challenges which will be on the way. The \mayation treats the education field to their
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society can be the main key to decide about whadegss, including a final decision to adopt
or not a concept which is responsible to changeadiiedt all their lives.

Bioeconomy, WPC and the economics innovation

The process of interpreting an idea or inventioio ia good or service that creates
value or for which customers will pay, reachesitir®vation concept. For the real existence
of innovation it is essential that the conceptt@nd the product created on the idea, reflect in
a feasible economically way, analyzing the costg&ckithis product will present and also it
this product can achieve a specific market andherfinal consumer need (ATHAVALE,
2014).

Innovation involves deliberate application of infation, imagination and initiative in
deriving greater or different values from resour@s includes all processes by which new
ideas are generated and converted into useful pteduin business, innovation often results
when ideas are applied by the company in ordeurtibhér satisfy the needs and expectations
of the customers. In a social context, innovatiaips create new methods for alliance
creation, joint venturing, flexible work hours, amdeation of buyers' purchasing power
(PATIL, 2014).

Innovation involves concise application of informat imagination and initiative in
constitute larger or different resource values. $heme concept includes all the processes
generated by new ideas and consequently transfommediseful products and added value.
Within the business sector, innovation most oftegiibs to take shape from the moment that
companies apply their ideas aiming to satisfy tkigeetations of their customers. In a social
context, innovation is helpful in creating new neth for attaching customer’s loyalty to the
company, to its products, even to buyers' purciggsawer creation (BHAKKAD, 2014).

The innovation is often considered as an imporgement of policies towards
sustainable development. The focus on an innovasamot enough to achieving the high
demand on environmental sustainability studies (\8L al, 2009).

The Innovation includes three innovation staggs:oaluct, a process and a behavioral
innovation (PIANA, 2003).

For several political and economic reasons, thet mpolicymakers are not fond of
innovation economics and innovation policies. (ATNSION et al, 2012)

Innovations are important guide for the Bioeconondyssemination. Since
Bioeconomy concept encompasses all the sectoredimkth services and technologies and
which produce, process or use biological resourttesjnnovation potential and concept are
indispensable (PATHAN et al, 2014).

The Bioeconomy idea and concept bring opportunities the application of
systematic operations, social innovations as welbraa branch of products. These biobased
products as Biofuel, WPC and other chemical onesstil developed and have a market
value added (RONNL et al, 2014).

In 2013, at Fifth German WPC Conference, the wiraighe WPC Innovation Award
2013 was elected from six nominated candidates pfize was sponsored by a noted German
company. According with Director of the hosting angzation nova-Institute, Michael Carus,
the quality and the number of the submitted WPQipets were very high if compared with
years ago (NOVA INSTITUTE, 2013).
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3 MATERIAL AND METHODS

Considering that the main objective of this papetcashow the relevance of the WPC
products in a sustainable world and how it can rioumtes to the introduction of Bioeconomy
concepts in Brazil, it was chosen to adopt a dpsee approach. Descriptive researches aims
to describe the characteristics of a given poputator phenomenon or establishing
relationships between variables (GIL, 2002). Itldes the development of an analytical level
that allows to identify the different forms of pleenena, ordering and classification The facts
are observed, recorded, analyzed, classified witllmiresearcher interfere in them, that is,
phenomena are studied, but not manipulated (ANDRABIDS5). It is the most appropriate
type of study when it needs to get better undedstgnof the behavior of various factors and
elements that influence certain phenomenon.

One of the most significant features of a desargstudy is the use of standardized
data collection techniques, highlighting the questaire. A questionnaire consists of an
ordered series of questions that must be answareadliting and without the presence of the
researcher (GIL, 2002).

To achieve the necessary data about the curremascefor WPC in Brazil, a
questionnaire were applied to a WPC industry nah@doway Composites, in the Southeast
of the country. The questionnaire was sent to b®vared by one of the managers and
included economic, environmental and social aspeutsong others. It consisted of the
following seven questions:

1. Why the company chose to produce WPC (Wood Pl&sirapounds) based products?
2. Which WPC products do the company works? Pleasensuize the production
process, including the necessary machinery andwaterial.

Is the commerce of WPC products economic feasible?

What is the contribution of WPC products to Bioematy?

Does the company import raw materials? If yes, twimiees? If not, why?

Does the company export WPC products? If so, tachvisountries? If not, do you
have plans to export it?

What are the main difficulties to commercialize @/Products? Any legislation,
economic or technical issues?

Considering that was decided to limit this studd &ocus it on one organization that
produces and commercializes WPC products, the rdetho also be considered a case study.
The case study is characterized by deep and thbrstugy of one or a few objects, a way that
allows its broad and detailed knowledge (GIL, 2002)

ook w

N

4 RESULTS AND DISCUSSIONS

The survey was sent by email to Nanoway Composit@sager on May 22 2015. A
reply was received on May 32015.

Firstly, it was asked the reasons to produce itbased on WPC. According to the
Nanoway Composites corporation manager, the mopbritant reason is to replace the
traditional solid wood decks, most of them hardwsodhich are contributing for the
degradation of the Amazon Rain Forest.

About the items produced by the company, it wastmeed that it produces two
types of WPC decks, hollow, with the compositiorPofyvinyl chloride (PVC) and additives
50% and lignocellulosics fibers 50% (eucalyptukpar
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The production procedures consists of one extrugienof a conical twin screw extruder, 86
mm, including the compounder, extrusion line, dyaderpillar and saw.

Next, it was asked about the economic feasibilityworking with WPC based
products. It was quoted by the manager that theeisirstill in the process of assembling and
will be operational in three months.

Regarding the contribution of the products to Baeamy, it was mentioned that they
have a low carbon footprint, since 50% of the P¥Galt and the other 50% of the product is
a waste renewable material (the basic raw matédoaBVC are derived from salt and oil).

In sequence, it was asked about the need for imgoraw material. Nanoway
Composites manager claimed to import only spedditeves not manufactured in Brazil. In
summary, the raw material cost itself has locatipaion.

About the exporting of these products, it was nmered that it does not happen yet.
The main obstacles to this matter are the codtefaw materials, labor and taxes, that seems
to be higher in Brazil in comparison with other noes.

Finally, regarding the difficulties to commerciaizthe WPC products, it was
mentioned that there aren’t technical issues orfanly related to legislation, only the non-
legal suppliers competing against a product thattbgpay all the taxes and the processing
costs of cleaning and homogenizing waste material.

5 FINAL CONSIDERATIONS

Based on the collected and searched data, it'sippes® conclude the evolution in
Biobased market such as Bioeconomy concept pragbea by countries as China, United
States of America and European ones.

For the other side, also became clear the urggesiments with several efforts based
on Bioeconomy concepts and WPC products within iBr&xen the country still producing
some WPC products, they are not enough to facéotlkegn market or even being part of a
Bioeconomy society within the country.

Although Brazilian WPC products are good qualityl amth remarkable innovation
goods, even so, it is not enough to achieve theddinomy concept.

Furthermore, the Brazilian government takes pathefresponsibility to campaign for
biobased products besides the Biofuel of sugar.dameassorted political reasons, Brazil has
stimulated the Biofuel in the home and in the fgnemarkets. The Brazilian people must
know that the variety of biobased products is beyine Biofuel concept.

To integrate the Brazilian society in the concedpBioeconomy and liked matters, the
government with all Organizations involved and mgpble to broadcast policies, agendas
and bills, may start creating incentives to the panies which produce biobased products
also a biobased labor relationship.

Another important and maybe the indispensable wastdrt a Bieoconomy nation is
including the subject in the education of theinzeihs. Schools, Universities also people
responsible for education, must work with Bioecogoroncept to educate their pupils in a
sustainable and biobased society.

The Brazilian market WPC needs high attention teeh in research, innovation and
clear information not just about Bieconomy proceduand policies but also to start a positive
work within the export concepts and procedures.séhmay show to WPC industries how
they can obtain several benefits of releasing th@based products in the international
market and in this opportunity, besides making pathe WPC global market share, they also
may contribute to the society welfare, positivelgcreasing social, economic and
environmental aspects of the country.
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Brazil has a huge potential to be a leading coumtrythe Bioeconomy area.
Considering its variety of natural resources angl ithplementation of its environmental
policies, it remains only leave the paper to pti jpractice and become a sustainable nation
with an internationally recognized Bioeconomic powe

This research was based in only one WPC Brazil@npany. It does not mean the
results shall be generalized reflecting the realftgther companies in the same industry.

Taking the gap of this matter, the study opens dppdies for proposals for future
studies and conducting the same research in otirapanies that produce items based on
WPC, comparing the Brazilian Bioeconomy reality hwidther countries, targeting them in
stages as concepts Bioeconomy already establighiradconsolidation.
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