
1st USP Conference in Engineering 

 

 

Energy in Brazil and the world 

 

 

Escola Politécnica 

Prof. José Goldemberg 

26/10/2011 







Biogas 
8% 

Bioelectricity 
28% 

Biomass heat (CHP) 
47% 

Ethanol 
13% 

Biodiesel 
4% 

Biogas 

Bioelectricity 

Biomass heat (CHP) 

Ethanol 

Biodiesel 

The role of modern biomass in the world`s energy 

supply 







OECD90 REF ASIA MAF LAC WorldOECD90 REF ASIA MAF LAC World

Primary Energy [EJ]
Biomass
Coal
Oil
Gas
Nuclear
Other renewables

Final Energy [EJ]
Biomass
Coal
Oil products
Gas
Electricity
Heat

Useful Energy [EJ]
Industry
Non energy
Residential
Comm./Agr.
Transport

496

3348
140

56
219

496

3348
140

56
219

330

22339235
148

330

22339235
148

169

11124123
82

169

11124123
82

34 7 16 4 4 66 66

9454 1903 4526 1195 1179 18256 18256

66

44
16

7

34

18256

11791198
4526

1903

9454

TWh

EJElectricity [TWh/EJ]
Biomass
Coal
Oil
Gas
Nuclear
Hydro
Other renewables

OECD90 REF ASIA MAF LAC World

66

44
16

7

34
66

44
16

7

34

18256

11791198
4526

1903

9454
18256

11791198
4526

1903

9454

TWh

EJElectricity [TWh/EJ]
Biomass
Coal
Oil
Gas
Nuclear
Hydro
Other renewables

Electricity [TWh/EJ]
Biomass
Coal
Oil
Gas
Nuclear
Hydro
Other renewables

OECD90 REF ASIA MAF LAC WorldOECD90 REF ASIA MAF LAC World



Problems with the present energy system 

  

i.    Exhaustion of fossil resources 

ii.   Security of supply 

iii.  Environmental impacts 





10  Fluxos de petróleo 

Segurança de Abastecimento  
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A Competitividade Econômica 

entre Etanol e Gasolina 
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Oferta de energia - Mundo
Energia Renovável: 13,3%

Hidráulica e Eletricidade
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Oferta de Energia - Brasil
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Nuclear

1,6%

Gás Natural

9,6%

Carvão Mineral

6,0%
Petróleo e 

Derivados

37,8%

Produtos de 

Cana

14,6%

Biomassa 

Tradicional

15,6%

Hidráulica e 

Eletricidade

14,8%

Oferta de Energia - São Paulo
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A evolução da matriz energética brasileira 

(2010 – 2030) 

 
Fontes 2010 2020 2030 

Hidroelétricas (incluindo Itaipu) 82.90  115.1  148.6  

Térmicas 17.5  28.9  42.6  

   Gás Natural          9.2         11.7          17.5  

   Nuclear           2.0           3.4            7.4  

   Carvão          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  

   Eólica          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 



EVOLUÇÃO DA CAPACIDADE INSTALADA EXCLUINDO HIDRO (MW)
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Relation between GDP per capita and per capita 

energy use, 2008 
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TPES per capita (toe) 
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HDI vs kWh/capita (2008) 
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