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Top Five NASA Global Monthly Warm Anomalies (Degrees C) Since 1880

January 2016 +1.13°
December 2015 +1.11°
October 2015 +1.06"
November 2015 +1.02°

CREDIT: NASA VIA WEATHER.COM
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Many definitions:

* Bioenergy is part of the Bioeconomy which is part of the economy that uses renewable biological resources from land and sea, such
as crops, forests, fish and animals other than micro-organisms, to make food, materials, and provide energy for use of the people
(Europe: € 2.1 trillion in 2013, 50% food and beverage, 25% agriculture and forestry, 25% bio-industry, 18.3 million jobs)

* Bioenergy: Energy obtained from biomass (recent)
* Excludes other renewables like hydro, solar, wind, geothermal, tidal and also excludes fossil fuels (which have been biomass)

* Includes

* solid biofuels
liquid biofuels
gaseous biofuels

* Transport

* Bioelectricity

* Heat, electricity and mechanical power (cogeneration),
* heat, electricity and cooling (trigeneration)

* Exergy

* Bioproducts in biorefinery
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Many products:

* Solid Biofuels
* Firewood (collection and burning): domestic use (cooking), grain drying=> deforestation!
* Charcoal: steel, household (barbecue)
» Densified agriwaste : pellets, briquettes, torrefaction
 Gasification, Pyrolysis, Biochar

e Liquid Biofuels(transportation)
* Ethanol and other biogasolines
* Biodiesel
 Aviation biofuels (jet fuel)

e Gaseous biofuels
* Biogas
* Waste treatment : manure, domestic waste, sewage
* Emissions control



Vcrc
Bioenergy In Brazil e o T e

Competitiviness
Many aspects:

 Cost: is it lower than fossil fuels?
* High price’s volatility of the commodities discourages investment

 Externalities (sustentainability):
e Emission’s reduction (international agréments COP 21)
* Income and job generation at countryside

* Agribusiness stability
* Access to capital for small and medium farmer
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Prix du Brent en dollar constant
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5 Year Crude Oil Prices and Price Charts

I (26.38 EUR/bbI) 18 Jan 2016 -

Grude Oil Price 28.68 USDIbE 26,68 USD/bbl 52 Week High 69.02 USD/bbl

Crude Oil Price
28 68 USDbbl
18 Jan 16
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130- Straws in the sand
Break-even oil price*
2015, $ per barrel

Nigeria 70
C‘Em United States

Britain 60

Venezuela
Russia 50

Crude Oil Price (USD /bbl)

Qatar

(537 per barrel,
Iran Jan6th2016) 30

Iraq 20
Saudi Arabia
Kuwait

2015
Source: Rystad Energy *Price at which profitis made

ne.com
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Ethanol price vs cost evolution,




Bioenergia no Brasil
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Source: Brazil’s National Energy Balance, 2015.

HIDRAULICA E ELETRICIDADE

OUTROS
OTHERS

2010
2014

Vcrc

CENTRO DE TECNOLOGIA CANAVIERA

2014

35,02
24,73

48,13

120,33



Vcrc
Bioenergy in Brazil o o TECNCLoGI CaNAER.

* Ethanol (only from sugarcane, replacing gasoline only)

e Sugarcane businessis “2% GNP

* >800.000 Jobs inland Brazil, salaries bigger than brazilian average

* All sugarcane producing cities have better life indices than non sugarcane cities

* The potential for increasing ethanol production from sugarcane is huge
» Sugar and ethanol production use only 1/3 of the existing photosynthesis (the soluble sugars))
* Sugarcane straw (leaves and top) underutilized (1/3 of the photosynthesis)
* Bagasse energy use is inefficient (bagasse is burnt only to produce the energy actually needed)

* Sugarcane productivity can increase twice or even three times with Ag Biotech breakthroughs

e Conclusion:
* Sugarcane is the main crop to drive Bioeconomy
* Significative, private INNOVATION can double sugarcane GNP
* Sugarcane ethanol can fill the gaps in transportation fuels in a sustainable way

. kS)ugarrc]:ga\ne (ch)iomass can also produce electricity as well all the other types of biofuels but competitiveness has to
e achieve

* Economic conditions (internal and external) and expectations (investiment willingness) will set the “product’s
basket” from sugarcane
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* From IMF, 2014: It’s never popular, but if we're talking globally here, the US is a big part of
this too, we really have to get rid of, in my belief, energy subsidies. The International
Monetary Fund came out with a report in the last year saying that subsidies for energy of all
kinds totaled over $1.2 trillion. Charles K. Ebinger.

* Cf. Brookings Instution, out.2015. Available <http://www.brookings.edu/events/2015/10/22-
future-renewable-energy >. Acess in 29/02/2016.

« Recent 2015 IMF energy report, say that fossil fuels get subsidies of ~US 5.3 trillion per year
Cf. Report in < http://www.imf.org/external/pubs/cat/longres.aspx?sk=42940.0 >. Acess in

29/02/2016.

* In US ~700 billion per year .China subsidies for fossil fuels are ~US 2,3 trillion per year . In
European Union is ~ US 330 billion/ year.
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Grafico 1- Consumo por matriz energética nos EUA entre 1775 — 2012.

Energy Consumption by Source, 1775-2012
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Fonte: Resumo de Relatorio da Casa Branca de 29/04/2014. disponivel em <

https://www.whitehouse.gov/blog/2014/05/29/new-report-all-above-energy-strategy-path-sustainable-
economic-growth > 12




