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From a "fossil-based economy”
to a "bio-based economy”

1t WORKSHOP BIOECONOMY
AN OPPORTUNITY FOR BRAZIL:
IAC, June 28, 2016

A FAPESP


http://www.fapesp.br/en/

Fossil age is ending....

“Petroleo sob Pressao” (Folha, May 28th, 2016)

- Oil companies are investing heavily in
renewable energies;

- To be in the 2°C temperature increase, the
world economy needs to stop emiting CO,
around 2050;

- At least half of natural gas and 1/3 of oil could
not be used (Nature).



The present Brazilian economy
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The present Brazilian economy

10° tep (toe)

120 -
DERIVADOS DE PETROLEO
OIL PRODUCTS
100 H
80
60 - ELETRICIDADE
ELECTRICITY
BAGAGO DE CANA
40 4 SUGAR CANE BAGASSE
LENHA OUTROS ’
FIREWOOD OTHERS .
> yd \ X -
20 = /-—-
o
~_ALcooL
ALCOHOL
o+ T T
o =t o0 o (o] o =t o] o 8 () =t
r~ r~ r~ o0 o0 (=) (=) (=] o — —
[=a] (=] (=] (=2} [=a] (=2} (=2} (=] o o o o
i i i - - - - — o~ o~ o~ o~

Final energy consumption by source (1970-2014). (EPE, 2015)



Objective of 15t Workshop

to address the issues relating to the transition from
"fossil based economy" to the "bio-based economy”.

Intended to be the conceptual orientation of the other
workshops of this project.

It will be discussed:

— the opportunities of greater use of bio resources;

— how the new bio-based economy can help to reduce

overall GHG and help build a more sustainable global
economy.




Objectives (cont.)

e |t will also be discussed:

— the main bottlenecks for the transition from "fossil-
based economy" to the "bio-based economy”,

— the scientific and technological barriers, what remains
still unknown both from the point of view of raw
material and the manufacturing processes,

— aspects related to the difficulties of replacing a product
or a product chain by a bio-based one will also be
addressed.

* |n all discussions: LCA, costs, and "learning curves".



COP 21

* The universal agreement’s main aim is to

keep a global temperature rise this century
well below 2°C, and

* to drive efforts to limit the temperature
increase even further to 1.5°C above pre-
industrial levels



COP 21: Agreement Captures Essential
Elements to Drive Action Forward

Mitigation (reducing emissions)

A transparency system and global stock-take
(accounting)

Adaptation (ability to deal with climate impacts)

Loss and damage (ability to recover from climate
impacts)

Support (for nations to build clean, resilient futures)

Setting a long-term direction!!!!



COP 21: The Brazilian commitments:

increasing the share of sustainable biofuels in the Brazilian energy
matrix to approximately 18% by 2030

in land use change and forests, strengthening and enforcing the
implementation of the Forest Code, strengthening policies and
measures with a view to achieve, in the Brazilian Amazonia, zero illegal
deforestation by 2030

in the energy sector, achieving 45% of renewables in the energy mix by
2030, including:

— in the agriculture sector, strengthen the Low Carbon Emission
Agriculture Program (ABC)

— in the industry sector, promote new standards of clean technology
and further enhance energy efficiency measures;

— in the transportation sector, promote efficiency, and improve
infrastructure for transport and public transportation in urban areas.



Emissoes

Present Brazilian CO, Emissions
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Scenarios CO, emissions in Brazil
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Vision - Bioeconomy Project

Double the
number of Jobs

Reo!uc.e GHG of 2015 levels
emissions by by 2050

40% below 2005

levels in 2025 ' - Create a new

economy based on BIO

- Brazilian Bioeconomy
go from present 20%

to 30% in 2025 and
40% in 2050



Value Added Products in a New
Bioeconomy

* Brazil has already a substantial part of its
economy that can be considered as
“bioeconomy”;

* So what is new about this project? What
novelty the new bioeconomy will bring? In a
country of low income population does it
make sense to focus on “high or value added
products”?
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To answer these questions
we first have to recognize:

Brazil is a big player in agricultural commodities but is not a
big player in “value added products”;

The Brazil foreign trade sector is still quite small (around 8% of
GDP) and highly concentrated in big enterprises and few
products (mostly commodities). The participation of small
and middle size companies is still very small;

Therefore, with a population around 200 M people, Brazil
needs a new economic model which can exploit its huge
potential (abundance of fertile land, great biodiversity among
others) and world’s present condition.

This is exactly what we are calling new Bioeconomy based on
sustainable “valued added products”.



Agriculture

* Brazil is the largest tropical country in the world. Different
nature (soil, climate) and different fruits, woods, insects,
animals etc.

* We have to conceive a new model for agriculture, new

machinery, logistics, infrastructure, cultivating methods,
storage etc. with new fertilizers, agrochemicals, and fuels.



Food & Health

* Brazil is not leading the innovation process
Nespresso (coffee), Lindt (chocolate),
L"Occitane (cosmetics), Minute Maid (orange
juice), Whole Foods (supermarket on
organics), Tale & Lyle (sugar and food
ingredients), Chiquita (banana)



Bioenergy & Green Chemistry

* Although Brazil has successfully conducted its
fuel ethanol program and today is responsible for
an important share of the domestic fuel market,
internationally the same story is repeated.

* Brazil is not anymore the 15t ethanol producer nor
is the country where the most important science
and technology is developed.
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| workshopps | Coordinatos

1 Bioeconomy, an opportunity for Brazil Luis Cortez (UNICAMP), Sérgio Carbonell (IAC) and Luis Madi
From a "fossil-based economy" to a "bio-based economy" (ITAL)
Associate Coord.: Luuk van der Wielen (BE-Basic)

p) Microbial metabolic routes for Bioenergy Andreas Gombert (FEA/UNICAMP)
Associate Coord.: Mateus Garcez Lopes (BRASKEM, area de
renovaveis)

3 Development of new products from essential oils Marcia Ortiz (IAC) and Juliana Teramoto (IAC)
Associate Coord.: to be confirmed

4 Processing, final disposition and revaluation of residues for Gustavo Paim Valenca (FEQ/UNICAMP) and Telma Franco (FEQ

biomass production (under development) and NIPE/UNICAMP)
Associate Coord.: Campinas Solid Waste Department
5 Healthy, functional and nutraceutical food Valdecir Luccas (ITAL)
Associate Coord.: Carlos Eduardo de Paula Leite Gouvéa
(ABIAD/CMW Saude)
6 Development of new ingredients for food products Airton Vialta (ITAL)
Associate Coord.: Humberto S. Afonso (Alibra)
7 Sustainable Water Use José Teixeira (FEAGRI/UNICAMP) e Regina Matos Pires (IAC)
Associate Coord.: Campinas Water & Sewage Treatment Co. —
SANASA
8 New strategies of plant and animal defense Antonio Batista (IB)
Associate Coord.: to be defined
9 New products and processes for the Brazilian coffee Gerson Silva Giomo (IAC), Terezinha de Jesus Garcia Salva (IAC),

and Julio Cesar Mistro (IAC)
Associate Coord.:to be defined

10 Aromatic and medicinal plants: Critical points of the productive Pedro Magalhdes (CPQBA/UNICAMP) and Eliane Fabri (IAC)

chain and strategic solutions through integrated research Associate Coord.: to be defined
11 Development of new food and beverages packaging Eloisa Garcia (ITAL)
Associate Coord.: Cristiane Lopes Oliveira (Nestlé)
12 Reduction of residues and valuation of agro-food by-products Silvia Germer (ITAL)

Associate Coord.: Peter Eisner (FRAUNHOFER /Germany)
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13 New products and processes for the Brazilian citrus industry Marcos Machado (IAC)
Associate Coord.: Emilio Favero, President of ABPCM and Citrus
Chamber SAA/S3o0 Paulo State
14 The Challenges of “Paulista” Wine Adriana Verdi (APTA)
Associate Coord.: Cereser (to be confirmed)
15 Development of new technologies applied to generation of cane Silvana Creste (IAC), Anete Pereira de Souza (IB/UNICAMP),
cultivars Marcos G. A. Landell (IAC)
Associate Coord.: Granbio (to be confirmed)
16 Fibers from sugarcane and other biomasses for textile industry: Marisa Beppu (FEQ/UNICAMP)

potential and restrictions Associate Coord.: Brazilian textile industries (to be confirmed)
17 Internet of things, Big Data e Data Science Luiz Henrigue Antunes Rodrigues (FEAGRI/UNICAMP)
Associate Coord.: to be defined
18 Enzymes and green chemistry Anita J. Marsaioli (Unicamp)

Associate Coord.: to be defined

19 Urban and agricultural waste: energy, recycling of nutrients and Heitor Cantarella (IAC)
fertilizer production Associate Coord.: to be defined
20 Protected cultivation and environment Carlos Castro (IAC) and Antonio Bliska (FEAGRI — UNICAMP)
Associate Coord.: Van der Hoover (to be confirmed)

21 Integrated systems: Farming vs. Livestock vs. Forest Renata Helena Branco Arnandes (1Z) and Linda Monica Premazze
(1)
Associate Coord.: to be defined

22 Agriculture and livestock forecast: Modeling and simulation Antonio Bonomi (CTBE)
(“Virtual Farm”) Associate Coord.: to be defined
23 New Technologies for Precision Agriculture Lucas Rios (FEAGRI/UNICAMP) and Paulo S. Graziano Magalh3es

(CTBE/CNPEM & FEAGRI/UNICAMP)
Associate Coord.: Jacto (to be confirmed)
24 Emerging technologies of food and beverages processing and Marcelo Cristianini (FEA/UNICAMP)
preservation Associate Coord.: Gisele Banwart (??)
25 New Biofuels for Aviation and Maritime Transport Telma Franco (NIPE/FEQ/UNICAMP), Luis Cortez
(FEAGRI/UNICAMP), Maria Teresa Borges Pimenta (CTBE) e Carlos
Driemeir (CTBE)

Accenriate Canrd s lLinnik vian Aar \Wialan (RE_RAacir)




Conclusions

* to help making this transition from a fossil-based economy

to a new sustainable bio-based economy;

to help on the creation of

that will all together, combined with
the existing present bioeconomy in Brazil, compose the
new bioeconomy;

from the Brazilian
research institutes and universities with the interests of the
private sector, making an economic revolution in Brazil;

to offer a contribution to . Brazil
has already come a long way in this direction but can create
wealth, reduce GHG and become a model for other
developing countries.
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