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WORLD’S PRIMARY ENERGY SUPPLY 2008

Direct Solar Energy 0.49 EJ (0.1%

| Ocean Energy 0.01E)
(0.002%)

Modern biomass
11.3 EJ (2.3%)

Gas \
108.7EJ \
(22.1%) | Traditional biomass
i 39 E) (8%)
Nuclear Energy Wind Energy
0.98 EJ (0.2%)

9.8 EJ (2%)
s Hydropower 11.23 EJ (2.3%)

Geothermal Energy 0.49 EJ (0.1%)



WORLD ENERGY CONSUMPTION

1971 2008




Transportation shares in final energy consumption (%)

1971 2008
OECD 24 33
Non-OECD 13 18
World 23 27




Vehicle Ownership/1000 Persons
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PETROLEUM PRODUCTS IN BRAZIL
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“Birth certificate” of the Ethanol Program in Brazil

l. The expansion of ethanol production

Decree 76593 (November 14,1975)
The price of ethanol should be at parity with sugar
and 35% higher than the price of 1kg of sugar

. The expansion of ethanol consumption

Mandates for the amount of ethanol

mixed into the gasoline (25% today).

Setting the price of ethanol paid to the producers
at 59% of the selling price of gasoline.



AUTOMOBILE FLEET BRASIL — mid 90's

In the mid 90’s there were two fleets of automobiles
circulating in Brazil:

« Some running on a blend of 20-25% anhydrous
ethanol at 99.6 Gay-Lussac (GL) and 0.4% water (a
mixture called gasohol) and others on

* |n neat-ethanol engines in the form of hydrated ethanol
at 95.5 GL
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Figure 8 - Ethanol and sugar production - Brazil 1970-2008
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Cost of ethanol

Cost of ethanol as a function of the size of the

Amount of sugarcane crushed (millions of tonnes)
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Figure 1 | Average productivity Increases In sugar cane and ethanol production In
Brazil. The red line shows the agricultural yleld In tons of cane per hectare. The blue line
shows the Industrial yleld In litres of ethanol per ton of cane, calculated considering the
proportion of total recoverable sugar used for ethanol production. The green line shows
the overall yield In litres of ethanol per hectare. Data are from ref. 18.
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Cost In €/100 liters

USA Germany Germany Brazil Rotterdam
(corn) (wheat) (sugarbeets) | (sugarcane) | (gasoline)
Total production cost* 39.47 54.97 59.57 14.48 20
Sale of by products -6.71 -6.80 -7.20 -
Government subsidies -7.93 - - - -
24-83 48.17 52.37 14.48 20

*Feedstock represent in all cases 50 to 70% of total production cost
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TRS %

Performance of sugarcane mills (ATR/ha)
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Ethanol Energy Balance
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Energy Balance for Ethyl Alcohol Production from Crops
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José Gomes da Silva. Gil Eduarde Serra, José Roberto Moreirs, Jogsé Carlogs Gongalves and José Goldemberg

Energy Balance for Ethyl Alcohol Production from Crops

Abstract. Energy requirements to produce ethyl alcokol from three different crops
in Brazil (sugarcane, cassava, and sweet sorghum) were calculated. Figures are
presented for the agricultural and industrial phases. The industrial phase is always
more energy-intensive, consuming from 60 to 75 percent of the total energy. Sugar-
cane is the more efficient crop for ethyl alcohol praduction, followed by sweet sor-
ghum and cassava from a net energy viewpoint. The utilization of sweet sorghum
stems might increase the total energy gain from this crop te almost the same level as
sugarcane. Cassava has a lower energy gain at the present state of agriculture in
Brazil.



Energy Balance
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Fonte: World Watch Institute (2006) e Macedo et al. (2008).
Elaborag&o: UNICA
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TABLE R12. Biofuels Blending Mandates

MOTE: Data in black are updated for 2010.

Country Mandate

Argentina

Australia

Bolivia

Brazi

Canada

China

Colombia

Czech Republic

Crominican Republic

Ethiopia E 10 by 2011

Germany

India 20% blending of biofuels both for bio-diesel and bio-ethanol by 2017

Italy

Jamaica

Kenya E-10 by 2010

Malaysia

Mexico

Pakistan

Paraguay

Peru

Philippines

Portuga

South Korea

Spain

Thailand

United Kingdom

United 5tates

Uruguay

Notes: Table shows binding obligations on fuel suppliers; there are other countries with future indicative targets that are not
shown here; see the Biofuels Policies section. Chile had voluntary guidelines for ES and B5. South Africa had proposed
mandates of EE—E10 and B2-B5. Some mandates shown may be delayed by market issues. Mandates in some U_S. states take
effect only in future years or under certain future conditions, or apply only to portions of gasoline sold. Sources: All available
palicy references, including the IEA online Global Renewable Energy Policies and Measures database and submissions from
report contributors.



Table 12.1 e World biofuels production, 2009

Ethanol Biodiesel
Mtoe kb/d Mtoe kb/d
United States 21.5 470 1.6 33 23.1 503
Brazil 12.8 287 13 25 141 312
European Union 1.7 38 7.0 140 8.7 178
China 1.1 24 0.3 6 1.4 30
Canada 0.6 13 - - 0.6 13
India 0.1 3 0.1 2 0.2 5
Other 0.9 20 2.7 51 3.6 72

World 38.7 855 12.9 257 51.6 1112




Present production and potential demand for ethanol

Country/region Present gasoline Present ethanol Potential demand
consumption production resulting from present
(billion liters per year) (billion liters per year) mandates up to
2007 2008 2020/22 per year

us 530 34 136
European Union 148 2.3 8.51
China 54 1.9 5.4
Japan 60 0.1 1.8
Canada 39 0.9 1.95
United Kingdom 26 0.03 1.3
Australia 20 0.075 2.0
Brazil 25.2 27 50
South Africa 11.3 0.12 0.9
India 13.6 0.3 0.68
Thailand 7.2 0.3 0.7
Argentina 5.0 0.2 0.25
The Philippines 5.1 0.08 0.26
Total 943.2 67.3 209.75




Gasoline and ethanol in 2025

2005 2010 2025
Gasoline consumption (x1012 liters) 1.2 1.7
Ethanol production (x10° liters) 27 102
Sugarcane area (ha x 109) 45 21
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Figure 2 - 2 Graphical representation of the emissions caused by (I)LUC, direct and indirect land

use change, for different biofuel pathways and different studies. For reference, typical
non-land-use change emissions for the different pathways and a fossil reference from

the EU Renewable Eneray Directive (RED) have been added.



Fuel “versus” food

When international food prices spiked upward sharply in the spring of 2008 journalists
reported that the world was running out of food. Environmentalists asserted that
modern agricultural production methods has become unsustainable. Humanitarians
warned that too much food was being diverted for use as transport fuel. Others said
the problem was too many food imports by China. In fact, none of these popular
explanations touched the core of the problem. The international food price spike was
part of a temporary bubble in all commodity prices, oil and metals as well food, a
macroeconomic effect that was worsened inside the food sector by a series of national
export bans and then panic buying triggered by those bans.

Source: FOOD POLITICS What Everyone needs to know. Robert Paarlberg — OXFORD University
Press, 2010



Chart 2 - Commodity Price Indexes
Jan 2000 - Nov 2009 (USS 2000 = 100)
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Principle

1 Legality Biofuel operations shall follow all applicable laws and regulations.
2 Planning, Monitoring and | Sustainable biofuel operations shall be planned, implemented, and continuously improved
Continuous Improvement through an open, transparent, and consultative impact assessment and management process and
an economic viability analysis.
2a. Biofuel operations shall undertake an impact assessment process to assess impacts and risks and
ensure sustainability through the development of effective and efficient implementation,
mitigation, monitoring and evaluation plans.
2b. Free, Prior & Informed Consent (FPIC) shall form the basis for the process to be followed during
all stakeholder consultation, which shall be gender sensitive and result in consensus-driven
negotiated agreements.
3 Greenhouse Gas Emissions | Biofuels shall contribute to climate change mitigation by significantly reducing lifecycle GHG
emissions as compared to fossil fuels.
4 Human and Labor Rights Biofuel operations shall not violate human rights or labor rights, and shall promote decent work
and the well-being of workers.
5 Rural and Social In regions of poverty, biofuel operations shall contribute to the social and economic development
Development of local, rural and indigenous people and communities.
6 Local Food Security Biofuel operations shall ensure the human right to adequate food and improve food security in
food insecure regions.
7 Conservation Biofuel operations shall avoid negative impacts on biodiversity, ecosystems, and conservation
values.
8 Soil Biofuel operations shall implement practices that seek to reverse soil degradation and/or
maintain soil health.
9 Water Biofuel operations shall maintain or enhance the quality and quantity of surface and ground
water resources, and respect prior formal or customary water rights.
10 Air Air pollution from biofuel operations shall be minimized along the supply chain.
11 Use of Technology, Inputs, | The use of technologies in biofuel operations shall seek to maximize production efficiency and
and Management of Waste | social and environmental performance, and minimize the risk of damages to the environment and
people.
12 Land Rights Biofuel operations shall respect land rights and land use rights.




Harvested ares (million hactares)

Established by State Law 11.241/2002

Sugar Cane Buring Phase-Out

— Mechanizable areas: year 2021

— Non-mechanizable areas: year 2031
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Density (heads per hectare)

Evolution of Cattle Ranching Intensification in Brazil and the
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The Evolution of Transportation
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Liquids supply

Millions of oil-equivalent barrels per day
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