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NOVOS “DRIVERS”... POSICIONAMENTO DE GOVERNO, EMPRESAS E
CIENCIA E TECNOLOGIA...
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A RESPOSTA DA INDUSTRIA QUIMICA...

The creation, development and application of chemical products and processes to
reduce or eliminate the use and generation of substances harmful to human health
and the environment " ( Anastas ; Warner , 1998)

“the design, manufacture, and use of environmentally benign chemical products and

processes that prevent pollution, produce less hazardous waste and reduce—-
environmental and human health risks”, OCDE
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A MATRIZ ENERGETICA E A INDUSTRIA QUIMICA... O PARADIGMA DA

MATERIA PRIMA...

Nuclear 6 % Energy Industry Nuclear
(incl. Mobility) Wind
Crude Oil 39 % Solar
Water

Energy
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UMA NOVA TRANSICAO ? MESMO MODELO DA TRANSICAO CARVAO -

Tabls 1 - Groups of platfioom chamicls and helr producs In the pariods: of tha tansiSon.
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DESAFIOS PARA A TRANSICAO OLEO - RENOVAVEIS...
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Land availability for the expansion of sugarcane crop....

Native vegetation | Pasture and crop land

65% 30% 5%
I Milion hectares
IPastures I
Crop land
garcane The Sugarcane Agro-Ecological

Zoning, elaborated by the
7% 1% Ministry for Agriculture,
authorized sugarcane

cultivation on 64.7 million
hectares (7.5% of the national

over cattle raising areas.
© Already deforested.
# They are further from

alcohol consumer territory)
centers.
& * Increases costs. Sugarcane
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MODELO DE NEGOCIO INDEFINIDO...
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A INDUSTRIA SE POSICIONA...

Corporate Responsibility well integrated - achieving goals
sustainably

formance Polymer dvanced Intermediat performance Chemical
[ oow | ' [Amos AR
Climate/Environmental gcli - -

* Reduction of specific CO, emission by 1¢ prvmiemiadre oo | to climate protection, minimizing its ecological
» Reduction of specific energy consumptiol Y . .
2015 + 20+ 1tal protection performance. We therefore defined
* Reduction of volatile organic compounds ey s : wwninee o= jcals business for the period 2004-2014:
emissions by 30%" until 2015 Detier quday of b bettey feanh & nypese
greenhouse gases by 20 percent.
‘reent.

= Xact: Global safety program to improve o
process and plant safety (since 2011)
= Global management system for optimizat

------

In the year 2025

30% of our chemicals will be
produced using biotechnology in
one of its processing steps

Reduced footprint

1 AklO"vvwr
'Adiwaraumonhvesvm‘(opaamgmmlavaage 25 10 30 percent per 1¢ 30% of our energy consumption will
investod capital) of 14 percent by 2015 be wind, solar and/or biomass based

t L DSM (3 Corporate Technology BioPerspectives 2005 Uniimited. DSM
Maintain net deblV/EBITDA lower than 2.0 by 2015 SREW Symeosum ke Blereenelosy”

onte: Annual Reports
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A POSICAO DO BRASIL ... SUAS VANTAGENS COMPETITIVAS

FLOW DIAGRAM — SUGAR AND ETHANOL

MILLING SULFITATION LIMING JUICE HEATING CLARIFICATION
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NOSSAS COMPETENCIAS NA BIOTECNOLOGIA VERDE...

“NEW” RAW MATERIALS TO INCREASE PRODUCTIVITY AND THE SEASON, REDUCE THE USE
OF WATER AND ADAPTED TO SPECIFIC SOILS AND CLIMATES ...
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http://www.baldan.com.br/conteudo/producao-de-milho-ganha-mais-alternativa-com-usina-flex
http://gobrm.com/about/bioenergy-crops/attachment/fl-energy-cane-2/
http://www.infobibos.com/Artigos/2010_4/Sorgo/Index.htm
http://wp.clicrbs.com.br/acertodecontas/files/2012/11/foto-blog9.jpg
http://midianews.com.br/storage/webdisco/2013/12/05/886x590/84f144593396362d4048ad487f08f81e.jpg

O BRASIL JA FOI ESCOLHIDO...

2th Generation ethanol...

uuuuu

Projeto Granbio
AMAZONAS + Aprox. 80 M de litros noom
* Biomassa: palha e bagago de cana ...
* S3o Miguel dos Campos, Alagoas ;

Projeto Raizen
*  Aprox. 40 M de litros
o Rinnwasess hrnnrn de mann:

Fabrica de farneseno da Amyris em
Brotas (SP)

185 milhdes de | .
litros de E2G

JV SOLAZYME BUNGE para producao
de d6leos especiais

Chemicals from
sugar...
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GAPS NA BIOLOGIA SINTETICA...

Counsy SCIENTIFI
SCIENTIFIC
USA AMERICAN

UK 151
Germany 107 e = .
[E—— =Y y : Percentual de Pedidos de Patentes de
{ | AGLOBAL BIOTECHNOLOGY PERSPECTIVE n o
: N Biotecnologia

France 4
Switzerland [N 63 nlicadas entre 2008-2010

Spain 53

haly <7

Japan 40

Canada [l 30

China 3
South Korea il 28
Netherands = 21
Taiwan ] 18
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Sweden | 14
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A BIOREFINARIA COMO ELEMENTO DE LIGACAO...A BIOREFINARIA DE

CANA DE ACUCAR... A SINERGIA ENERGIA / QUIMICOS ...

100% of the straw is left or burned on the field Product Value (US$/tonne)
» 1400 Product Value
ETHANOL MINIMUM SELLING PRICE
ue
Sugarcane: 4 | U SS/t
1000

900 i 80 kt/y
P>

800 -

700 -~

600 -
tanol: 59 kt/y
F————

500 -+

400 -

300 -
By-Product Butanol

200 T By-Product Succinic Acid

100 I By-Product Raw Sugar

0 - ROI
Standalone Cellulosic Conventional Sugarcane  Integrated Cellulosic + Integrated Cellulosic Integrated Sugarcane =
Ethanol Plant Juice Ethanol Plant Conventional Ethanol Ethanol from C6 + juice Ethanol + Succinic
Plant Sugarcane juice Ethanol + Acid from C5 + Butanol A
Succinic Acid from C5 from C6 s
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GOVERNO E EMPRESAS CONCIENTES...

Langamento do Edital 06/11/2015
Submissao Primeira Etapa Até 29/01/2016 Nenhuma proposta
B o~ Até 29/04/2016 62 propostas
Submissdo Segunda Etapa prorrogado para 05/05/2016 validas
Propostas Validas — Valor Total Investimento: STRIA QU IMICA

R$ 2,97 bi até 2021

Distribuicao do Valor por Linhas Tematicas

Contrapartida (Total: R$ 2,97 bi)

1%

Reembolsavel m L1: Aditivos para alimentagdo animal

M L2: Derivados de Silicio

{ ” i
N3o Reembolsavel _

Estudo do potencial de diversificacdo
da inddastria quimica brasileira

m L3: Mater. Compositos e Fibras de Carbono

m L4: Aditivos Quimicos para E&P de Petrdleo

m L5: Insumos quimicos para HPPC*

Relatério Final

M L6: Quimicos a partir de fontes renovaveis

BAIN & COMPANY (9 GasEnergy @ * higiene pessoal, perfumaria e cosméticos
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A BIOREFINARIA NO BRASIL...

(J Disponibilidade de terra, agua e sol;

1 Cultura e Tecnologia na producao de biomassa;
1 Um modelo em evolucao;
(J Novos Quimicos estao vindo;

d Tem que ter competitividade (em relacdo a
quimicos/ processos existentes e a eletricidade);
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Obrigado pela atencao!

Paulo Coutinho

pcoutinho@cetigt.senai.br
(21) 999882596
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