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Cost estimates for algae to oll production
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Griffin et al. (2010), adapted from the National Algal Biofuels Technology Ro:
US Department of Energy Biomass Program (2009)
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Figure 1-6 Land Requirement

The amount of land required to replace 509% of the current petroleum distillate
usage using soybean (gray) and algae (green).



Keeping productivity real

e Productivity — 20 g/m?/day (even this is objectively optimistic - in
current operations - 15 to 18 g/m?/day)

e Biomass lipid content — 30%
e 340 days of operation

Productivity (.hal.yr?)

Corn; Soybean 172; 450
Jatropha 2000
Algae @ 15 g/m?/day 3650
Algae @ 20 g/m?/day 4870
Palm oll 6000

IEA - 3,800 I.hat.yr! (Roswell) to 50,800 I.hat.yr! (NREL 50 g.mt.d! at 40% lipid)
Yusuf Christi (2007) Biotechnol. Adv. 25, 294-306 up to 136,900 I.hat.yr-1
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Task Meeting at Petrobras
Guest Presentations

Agricultural Ministry - Jose Vieira

|EA Bioenergy Task 38 - Manoel Regis Leal

Petrobras: Biofuels - Juliana Vaz Bevilaqua

Petrobras: Agronomy - Jose Junior and Pedro Fernandes
COPPE - Luiz Rosa

Federal University of Rio - Elba Bon

National Institute of Technology - Viridiana Ferreira-Leitao
UNICA - Luiz Fernando do Amaral

Petrobras: Technologies - Francesco Palombo

National Institute for Space Research - Bernando Rudorff
CTBE




Evolution of fuel consumption in the transport

Brazilian Vehicular Fuel Matrix
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o dF § Brazilian ethanol production and
rmmsenaeicos —\world oil prices (1970 to 2010)

—— Ethanol production
—i— Yearly real world oil prices

1370 1975 1380 1385 1950 1995 2000 2005 2010

Sowurce: Jil prices: BP
Brazilian ethanol production: EPE and MAFA




LAND USE IN BRAZIL

USE Area
Million
ha

Amazon Forest 357
Pasture 172
Yearly crops 55
Perennial crops, 9
except sugar cane
Sugar cane ( 9
Cultivated forests ~sf
Non exploited 113
Cities 21
Protect areas ( 71 3%
Others 3 4:5%
Total 851 100%

-\\"\.

Current area under sugar cane
cultivation: ~ 9 million hectares, o
11% of the preserved areas.

Ministério da Agricultura, Pecuaria ¢ Abastecdmento | 1860 - 2010 ':..1;..

nly



Land Use in Brazil (2010)

Brazitan Moethansl Soience
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Sugarcane uses 3.4% of available agricultural land in Brazil!
Brazil has nearly 40 million hectares of degraded pastures.

Crop Area (Mha) AreafTotal Production (Mt)

Maize 12.8 20.1% 56.1

Beans 3.5 54% 32

Wheat 2.2 34% 6.0

Cassava 18 2.8% 24 4

Sorghum 0.6 1.0% 15

Total 63.7 100.0%

Sowrce: [BGE, 20111
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Potential Areas for Sugarcane Production
Hraziian Boattanc Soence
oo

Soil and Climate — with Irrigation

Brazil: 851 Mha
Amazon Rain Forest: 400.0 Mha

Pantanal 3.5 Mha
Atlantic Forest 14.1 Mha
Total 417.6 Mha

mm Declivity = 12 % 5.6 Mha

mm Average
— Low (World average)
mm [napropnate

Area Considered 361.6 Mha




Sugarcane Zoning results

Potential areas in Brazil by level of aptitude and land use (ha)

Potential Potential by land use (ha)
Ap Ag Ac
High (H) 10.251.027 585.989 7.191.388 18.028.403
Medium (M) 22.818.770 2.015.247 16.340.890 41.174.906
Low (L) 3.062.029 490.027 733.1562 4.285.208
H+M 33.069.796 2.601.235 23.532.277 203
Total 36.131.825 3.091.263 24.265.429 | /| 63.488.517
Ap = areas with pastures; Ag = areas with agnculiture; Ac = areas with agnculture and ﬁ_mgiﬂﬁh. I_/’
d_______———r e

Only 7.5% of Brazil were named as areas suitable for expansion of |
sugarcane and only 10% of this potential area is supposed to be
occupied in the next 10 years .

i

Ministério da Agricultura, Pecuaria e Abastecimento | 1860 - 2010 =)
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Rise of yields and reduction on production costs for Brazilian
sugarcane, ethanol and sugar - 1975 to 2008
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Rise of yields and reduction on production costs for Brazilian sugarcane, ethanol,
sugar and bioelectricity - 1975 to 2008
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- . Brazil — Registration of new vehicles
ET B Shrs: by fuel type (1975 to 2010)

—i— Ethanol —=— Gasoline ——a—Flexfuel —a— Total
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Source: Brazilian automotive industry yearbook 2011




89 Replacing 10% of the world demand for
CTB gy gasoline by Brazilian ethanol in 2025

Ethanol Project (NIPE/Unicamp-CGEE/MCT)

A production of 250 billion liters of ethanol could
generate in Brazil:

- Over 9 million new jobs (direct, indirect
and induced).

- A raise of 13% in the GDP.

- 1000 new distilleries.







 Next Task meeting Is in Copenhagen In
February 2012
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