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LEADERS OF THE BIOECONOMY

biochemtex

."/
Y/ / d
| CENTRO DE
. . . TECNOLOGIA CANAVIEIRA

ral 3en novozymes $ SL:Og LYAY w
Rethink Tomorrow asking more from chemistry®

ABENGOA  HO-BASF

We create chemistry

@ Gran




WHAT WE
WANT

Place Brazil in the forefront

of a global bioeconomy through
the development of

industrial biotechnology

TOF

ABBI

ASSOCIAG ,,
BIOTECN 06

°
°3
o
P
‘%
«©
Oa



DISRUPTIVE GLOBAL TRENDS

WHY CHANGE NOW? @ Aging population & Urbanization

® Growing Middle Class + TR PREART 9 billion
4 ¥ 2x need for industrial resources + £ A el A £ £ Ba 70% urban

4 S84 GDP USD 206 trillion + 90 years

T 3bn with income growth 5x

® Climate Change & Sustainability

The failure to mitigate and adapt to climate change is the greatest global
risk impacting business. WEF, Global Risk Report 2016



CHALLENGE VS. OPPORTUNITY
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SUSTAINABILITY & CLIMATE CHANGE

USD 80-240
trillion business
opportunity

*USD 30-100C02
price per MT



2"d GENERATION BIOFUELS

THE SOCIAL AND ENVIRONMENTAL IMPACTS

Potential reduction of CO2 emitted from gasoline (base 100) E2G reduces by more than 91%
GHG emissions, ensures food and
energy security, and adds value

100
Life cycle analysis of E1G from sugarcane to Brazil’s dg sector.
80 and E2G is based on results from study
conducted by CTBE and ABBI.
The social cost of CO2 estimated
by the EPA comes to USD 37 per

ton (2015) and may represent

25 . savings of at least RS 22
0 billion/year for Brazil.
I
Gasoline E1G comn E1G sugarcane E2G sugarcane E2G energy-cane

source: US EPA, BNDES, CTBE and ABBI
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2"d GENERATION BIOFUELS

THE FUTURE DESIGNED THROUGH BIOTECHNOLOGY

2G ethanol is expected to reach full competitive
conditions after a period of technology solutions
development (which requires effective support
to R&D risk) and market formation (with stable
iIncentives horizon - 5 to 10 years).

In this setting, E2G enhances the
competitiveness of E1G (mainly by reducing the
Intensity of capital per unit of output).
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2"d GENERATION BIOFUELS

THE FUTURE DESIGNED THROUGH BIOTECHNOLOGY :‘

* Industrial biotechnology has the potential to add about USD 53 _
billion annually to Brazil’s GDP in a 20-year horizon. e, \)
)

* To realize this potential, industry is required to invest-
nearly USD 132 billion over a 20-year period.

* Considering the direct and indirect effects of &
the annual production and the required investments, the industry
can produce an additional USD 400 billion (of investments,
diluted over 20 years) and USD 160 billion annually with the
added production.

 Tax revenue associated with the potential investments and
production amount to USD 130 billion (during the investment O

. o ABBI
period) and USD 50 billion (annually). QD T




2"® GENERATION BIOFUELS
THE PATH TRAVELLED UNTIL TODAY

1st yeast approved to

1st E2G plant in ferment the sugars from

the southern sugarcane bagasse 1st 1G-2G Temporary

hemisphere (DSM) integrated plant in reduction in import ?

® (Granbio) the world (Raizen) duty of enzymes for E2G in the Brazilian Launch of PADIQ
PAISS program | ® Recognition as cleanest® | ethanol. INDC encourages new o
supports 23 R&D ormation of ABBI biofuel in the world Opening of R&D * | O round of projects
P ‘ ] ) ? .
orojects and (Granbio) centers of CTC, LCF_S_ review on Presentation of the gn_d |nve§tments
plants in Brazil Dow, DSM, Dupont Brazilian ethanol ABBI/CTBE in industrial
and Solvay research in COP21 biotechnology

© © © © © © ©

2012 2014 2015 2016-2030

\




WHERE WE STAND

_

Public Policies & Regulations B
Financing & Incentives B A B A
Public Perception & Demand B B B B
Level of R&D Activity A - > C B
Level of Production Activity C B C A
Cost & Availability of Biomass B < : A B
Other Costs of Production C B B A

Source: European Commission (2015)
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7 STEPS

TO THE FOREFRONT OF THE GLOBAL BIOECONOMY

Develop ational strategy and long-term planning Partners
Government T,
Build suitable technology risk coping mechanisms Academia 8
Civil Society -
Stimulate "low-carbon®“ demand and markets International QL
>
Lower cost for investments in green/brownfields BiOtECh nOlOgy + o
fd
Re-structure National Biotechnology Committee Research 8-
Development E
Create carbon-price structure & level-playing field Application o
Scale-up O

Communicate effectively the potential and benefits
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Thank you!

bernardo@abbi.org.br
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