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Nuclear Energy
9.8 EJ (2%)

Gas
108.7 E)
(22.1%)

Direct Solar Energy 0.49 EJ (0.1%)

| Ocean Energy 0.01E)
(0.002%)

| Modern biomass

11.3 E) {2.3%)

Traditional biomass
39 E) (8%)

Wind Energy
0.98 E) (0.2°%)

e Hydropower 11.23 EJ (2.3%])

Geothermal Energy 0.49 EJ (0.1°%)



The role of modern biomass in the world's energy

supply
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FIGURE 2. AN EXAMPLE OF THE ENERGY CHAIN
FROM EXTRACTION TO SATISFACTION OF NEEDS
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Problems with the present energy system

.  EXxhaustion of fossil resources

.  Security of supply

lil. Environmental impacts



Figure 7. Non-OPEC, non-FSU Oil Production Has Peaked and is Declining (Ref. 17
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Figure 2. Energy savings in the OECD (1973-1988)
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SQURCE: Organisation for Economic Co-operation and Development (OECD)/International Energy Agency (IEA), Oif
Crises and Climate Challenges: 30 Years of Energy Use in IEA Countries (Paris: OECD/IEA, 2004), http://www.iea
.org/textbase/nppdf/free/2004/30years.pdf.



Curva de aprendizado de uma tecnologia avangada
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price paid to ethanol producers;

gasoline prices

(2004) US$ / m?®

A Competitividade EconOmica
entre Etanol e Gasolina
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Oferta de energia - Mundo
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A evolucao da matriz energética brasileira

(2010 — 2030)

Fontes 2010 2020 2030
Hidroelétricas (incluindo ltaipu) 82.90 115.1 148.6
Térmicas 17.5 28.9 42.6
Gas Natural 9.2 11.7 17.5
Nuclear 2.0 34 7.4
Carvao 1.8 3.2 4.9
Outras 4.5 10.6 12.88
Alternativas 9.1 27.0 40.8
PCHs (Pequenas Centrais Hidroelétricas) 3.8 6.4 9.0
Edlica 0.8 11.5 13.5
Biomassa 4.5 9.1 22.3
Total 109,6 171.1 232.0

Fontes PDE 2020
PNE 2030
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Bioeletricidade no Brasil
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Gigawatts
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F&X Minictéria de Mina: & Enangia
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GDP (PPP) per capita (thousand 2000 USD)
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Relation between GDP per capita and per capita
energy use, 2008
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HUMAN DEVELOPMENT INDEX
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HDI vs kWh/capita (2008)
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Environmental
impact:

Income inequality:
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