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Observed CO, emissions
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GHG emissions continue to
rise because of human
activities, especially from
intense and growing fossil
fuel combustion, followed
by deforestation, whose
contribution decreases and
can be virtually absorbed
by terrestrial sink.

Source: IPCC, 2013: Technical Summary.



Global energy challenge

 Three quarters of the world's energy supply come from fossil
fuels, responsible for large local pollution loads and for most of
the greenhouse gases emissions

* The scale on which they are being used will quickly lead to their
depletion, intensifying planet temperature mounting and rushing
climate change

 The world energy consumption should grow as a result of the
progress of many of the world’s developing regions

* Industrial countries have not succeeded in reducing energy use
without compromising the quality of life, even though it is known
that this can and must be done

 The challenge, therefore, is to seek sustainable renewable
energy sources and to increase efficiencies in energy
production and use on an unprecedented scale



World primary energy demand by fuel and related CO, emissions by scenario
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FIGURE 8: RENEWABLE ENERGY EMPLOYMENT IN SELECTED COUNTRIES
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Renewables assessment on primary energy-supply

To achieve suitable climate mitigation scenarios, bioenergy and specially liquid biofuels,
have a crucial role relative to other renewable energy sources.
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2DS (IEA): transport energy by fuel, 2010-2075

(Fulton et al., Biofuels, Bioprod. Bioref. 9:476-483 (2015); doi: 10.1002/bbb)
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BRIC and OECD countries: % renewables in Total Primary
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World 2016

Source IEA, 2018
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@ Brazilian energy mix
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Brazilian power mix
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_Brazilian distributed power generation. ...
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@ Context & background - energy & innovation partners
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Goals

Strength Brazil's energy transition to a low carbon
economy through capacity building in innovation and
pushing investments in clean energy

#~ Develop methodologies to track and classify a suitable set of
energy innovation indicators
indicators to inform decision making

Design, develop and implement a digital platform capable of
offering data intelligence to policymakers and investors and to
promote multistakeholder dialogue amongst actors of the energy
innovation ecosystem

ﬁ Collect, analyse and report data on selected energy innovation
-

Promoting information sharing about the key findings and best
0 practices in clean energy innovation to policymakers,
entrepreneurs and other stakeholders



| | Energy Big Push

WG 1 WG 2
= RD&D investments x L 8 Performance indicators
@ data tracking O a for sustainable solutions
WG 3 : =
... Incentive - Q WG 4
(%" mechanisms for Communication strategy

v
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Suitable outcomes

Improve RD&D data transparency and management

Develop efficiency and effectiveness of public investments in RD&D

~l=  Progress legal and regulatory framework

@ Intensify business and investors engagement



Energy Big Push is a starting point...
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ENERGY
BIG PUSH

Proposal Outputs

Energy Innovation Capacity building for
Platform Investments that
contribute to the
to a low carbon
economy

* RD&D database expanded and enhanced v Support Policy Making

Inputs
) N and Investment
* Energy innovation indicators (RD&D and -
- : ) decisions
others) prioritized and incorporated into
the platform v International
) cooperation and best
* Platform developed and implemented .
practices

.from products to processes...
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Results and lessons learned= WG 3

Incentive Basic and Development | Demonstration | Commercialization
mechanisms aplied research
avaiable

Research support
(CNPq, FAPs)

Cooperative
projects
(Embrappii,
Conect Finep,
Funtec BNDES,
FAPSs)

Tax incentives
(“Lei do Bem”)

Subvention Finep

Preferential Loans
BNDES and
Finep

Variable Income
Investment

R&D clauses
(ANEEL and
ANP)




Results and lessons learned= WG 4

Communication is so importantin a relationship..
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Want to know more and collaborate with us?

Get in touch!

energybigpush@cgee.org.br
http://bit.ly/brazilenergybigpush

Marcelo Poppe



Cj:) Oportunidades e Desafios da Bioeconomia
Opportunities and Challenges of the Bioeconomy
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As of May 2017

United States

@ dedicated bioeconomy strategy
@ bioeconomy-related strategy

@ be-related strategy; dedicated be-strategy
is under development

" dedicated be-strategy is under development

incil

Raman Maisei/fotolia.com (flags), jktu_21/fotolia.com (world map)
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Possible Routes to Process Biomass into Products

1" Generation = Sugar extracted from “sugar-rich™ crops = fermentation
Sugar Cane—2> Ethanol, Sugar, electricity are the main products with flexibility
Bagasse, Vinasse, CO, are by-products that may be used as raw material

2G 8 Hvoaol_vsls:Qiars and I =0
Acids, enzymes Lignin .
GASIFICATION . ~“BIOFUELS
Triah heat, low NN T e - Heat
oxygen
DISESTION b —— ‘L o
B. « Bacteria “"}l - J oS - Electricity
10Mass PYROLYSIS = -
— Bio-Oil - -

Catalysis, heat,
pPressure

[ - Chemicals

EXTRACTION [ carbon-Rich

e ——— — -
Mechanical. 1 Chains : . Materials
chemical

Mechanical. =i

chemical

-Catalytic Conversion of Ethanol to hvdrocarbons

-Ethanol as Hyvdrogen carrier

-Vegetable oil 2 Transesterification and Esterification to Biodiesel

-Vegetable oil, bio-oil 2 Co-processing /Syngas from Biomass to Hydrocarbons and Fermentation

-Concept of Biorefinery =2 More products 2 more flexibility in the business (risks of feedstoch price
fluctuation due to intensive use)

-Electricity — will play important role (from 18 to 50% by 2050)

Catalytic reforming of ethanol to hydrocarbons has strong potential to bridge the global biofuel supply
and demand gap.

e Ethanol will very likely be the lowest-cost biologically-derived liquid fuel, or fuel intermediate, for the indefinite future.

» Although microorganisms are better at producing small molecules than large ones, global demand for biofuels is greatest for
large fuel molecules suitable for use in aviation and other heavy-duty applications.

* Technology for converting ethanol to hydrocarbons is rather mature, adds but small cost to ethanol today ($/GJ), potentially
no cost in the future®. Source: Maciel R 2020



Intermediate

Feedstock Conversion Upgrading Finished biofuel
Extraction and
Micro-algae 7 our o Lipids Trans-esterification FAME biodiesel
Tall oil pitch \ 74 Hydro-treatment "’“:Imm“
Macro-algae
Palm oil mill effluent
solid biogenic residues | upgrading s
& waste v
Crude glycerine Pyrolysis Pyrolysis oil ""'"°m""u""""‘ / Diesel, jet, gasoline
Forest residues
Other cata nd
Non-food energy crops Mhl.y;ka Mixed/higher
alcohols
Fischer-Trops
Black & brown liquor Gasification Syngas catalysis & hydro-cracking Methanol
Syngas fermentation
Diesel, jet, gasoline

Colors show the main conversion possesses of each raw material

Source: IRENA, 2016



Research Pilot

Demonstration

Commercial

Sarbitel
FDCA Xylitol
|
S5-HMF Levulinic acid Furfural
i | Meconicacd |
Ethylene
D gy

Source: EC-DGE, 2015



Sustainable bioeconomy for industry,
transport and energy transition

New documents —
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Bioenegy & Sustaihébilityf bridging the ga
https://bit.ly/3gP2Fca open access download

SCOPE « FAPESP « BIOEN « BIOTA « FAPESP CLIMATE CHANGE

Bioenergy &

SUStaI nabll Ity SCOPE Bioenergy & Sustainability is a collective

bridging the gaps

effort with contributions from 137 researchers of 82

EDITED BY

Glaucia Mendes Souza institutions in 24 countries.
Reynaldo L. Victoria
Carlos A. Joly : )

- - The volume is the outcome of an assessment that included a meeting held at
' UNESCO, Paris, in December 2013. Fifty experts discussed bioenergy
sustainability across its whole lifeline and crosscutting aspects including energy
security, food security, environmental and climate security, sustainable
development and innovation.




Today, there is a sound base of data assessing the current and future requirements of arable land to sustainably
produce food, feed and biomass for energy, to assure that, from a global perspective, land is not a real concern

Land Use for Total Global
Bioenergy now Land
Traditional and 13 Billion ha

Modern

1.5 Billion ha

Land Use for
Food Crops
and Arable

Land

- 1.5 Bha

Land Use for
Bioenergy expansion
to produce
100-200 E)/yr

Bioenergy and Sustainability: bridging the gaps Source: SCOPE/UNESCO, 2015




IEA Bioenergy

|C4: Sustainable
Biofuels

@ MISSION
INNOVATION
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biofuture platform

IEA Bioenergy

MI Biofuel Challenge

Biofuture Platform

Americas
Argentina X
Brazil X X X
Canada X X X
Chile
Mexico X
Paraguay X
United States X X X
Uruguay X
Asia, Pacific
Australia X
China X X
India X X
Indonesia X X
Japan X
Korea e
Philippines X
New Zealand X
Africa
Egypt X
Morocco X
Mozambique X
South Africa X
Europe
Austria X
Belgium X
Croatia X
Denmark X X
European
Commission X X
Estonia X
Finland X X X
France X X X
Germany X
Ireland X
Italy x x X
Netherlands X X X
Norway X X
Sweden X X X
Switzerland X
United
Kingdom X X X

http://www.ieabioe
nergy.com/about/c
ontracting-parties/

http://biofutureplatfor
m.org/members/
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biofuture platform

Kickstarting a global, advanced bioeconomy

HELP TO CREATE
THE BIOFUTURE!

www.biofutureplatform.org

Action-oriented country-led, multi-stakeholder initiative promoting
international coordination on the sustainable low-carbon global bioeconomy

Our mission is to accelerate the transition to an advanced bioeconomy that is innovative and scalable
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BFP principles for Post-’CQVID19 bioeconomy recovery
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¥ Ensure continuity and long-term predictability of
: 1 Do not backtrack bioenergy, biofuels, and bio-based material targets and
. existing policy mechanisms that have proved successful
I_______________________________________________i
Where appropriate, address short-term Consider short-term .
challenges for bioenergy and bio-based materials CIWVID susoort for 2 u
industries in the context of relief packages STTCCUAC R S -
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Take advantage of a low oil price
3 Renssess fossil fuel subsidies environment to reassess fossil fuel subsidies
for a fairer playing field
R el
Where appropriate, integrate the bioeconomy sector as part of 0
broader recovery programmes, e.g. by requiring bioeconomy Build Back 4 -
investments/targets as part of aid and recovery packages for Better with Bio ¥
specific sectors such as transport and chemicals -

Integrate sustainability rewarding mechanisms into
- ; o _Eane policy frameworks, promoting positive externalities in
5 reward sustamability  the production and use of bio-based fuels, chemicals
and materials




“| foresee the time when industry shall
no longer denude the forests which
require generations to mature, nor use
up the mines which were ages in the
making, but shall draw its raw material
largely from the annual products of the
fields”

[Henry Ford, Modern Mechanics (1934)]

Ford Model A (1896) fueled by
pure bioethanol [Fuel Testers (2008)]
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Want to know more and
collaborate with us?

Get in touch!

energybigpush@cgee.org.br

http://bit.ly/brazilenergybigpush

Marcelo Poppe


http://bit.ly/brazilenergybigpush

