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*Provide a view of the energy supply and demand sectors in
Brazil.

*Discuss the major issues related with their future growth and
Impacts on the environment, mainly the ones related with
climate changes.

*Describe some government actions taken by the government to
promote fast use of innovations and climate change mitigation
while creating better living conditions for the poor.

*Based in some results already obtained, present lessons
learned and that can be of interest to other countries.



< 4

censio Expected Energy Consumption Growth as Viewed by

CENTRO NACIONAL

DE REFERENCIA EM BIOMASSA

2007 Official Planning Body

*Future growth rate even larger than past
«Concern with country energy consumption relative to others
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2007 Official Planning Body

Expected Energy Consumption Growth as Viewed by

*Keeps tight correlation between GNP and electricity consumption growth
*Energy intensity by 2030 equal 1980
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< ‘ > Expected Energy Supply Portfolio as Viewed by
CERF!® 2007 Official Planning Body
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*Qil share reduced by 6%
*NG share increases by 3%

*New reneables share increases 2+4=6% Renewables stable
*Charcoal&Firewood reduces 6%
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2,5
Proved Additional Unknown
reserves reserves

Oil Availability -2007 View

Efforts to preserve production at consumption level of 2015
Self- sufficiency policy pursued for many years

Target achievable only up 2015

Net oil importer after 2015

Development of unknown resources (50% prob.)

Development of unknown resources (95% prob.)

Development of unknown reserves but already under
exploration
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Biofuel Availability — 2007 View

*Significant growth in ethanol/bioelectricity
*Country will continue to be an ethanol exporter
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ceneio *Surprising enough is the volume of investments in the oil sector
*Such investments surpass electricity investments; very unusual at globe level
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Investments in the Energy System
2005-2030 US$ 804 billion

Sugar cane
4%

Source: EPE. 2007




Oil Availability - 2011 View
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©=%°'® " .Production will increase to 6 Mbbl/day and above by 2020

oerererenanemsonssss—— eCountry will be an important oil exporter
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Oil Availability - 2011 View
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*Nevertheless, reserves shown are too small
*No reference to available total reserves and resources provided
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Annual Oil Production (nillion of bbl)

*Assuming Hubbert Model the only way to reach 6 million bbl/day production is if available
oil reserves are at least 100 billion bbl . Even so the target only by 2035

*Even so, country will be net importer already by 2045

*For private investors excellent business. For society there are other opportunities
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Electricity Supply — 2011 View

*Very low grid emission factor today due large hydroelectricity supply
*Installed hydro capacity already uses 40% of economic potential
*Remaining reserve in Amazon area. Strict environmental barriers
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Electricity Supply

Stored Energy in Water Reservoirs can’'t anymore provides backup electricity
CENBIO o )
v Back-up electricity from fossil fuels and renewables

oeererinaaensonsss Sygar cane biomass is an excellent complement for hydro. Sugar cane is
harvested in dry periods

Load Growth and Maximum Stored Energy
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‘ : o§sil Thermal Plants Additions in the Period 2011-2020

CENBIO *New thermal plants are being constructed
. R;gzgggﬁfggggm% *They are essentially based in Nuclear and Fossil Fuel
*Grid emission factor may increase. Some expectation that by 2020
grid emission lowers to 2010 level

*Then RE must significantly increase
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*Reduction based in BAU dynamic baseline

Amount of emission reduction can be achieved just by significant decrease in
deforestation by 2020. But mitigation actions supposed to occur in the energy
sector also

*Even so, energy use will increase and likely emissions
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Amazon Deforestation

CENBIO *But may not be so simple. Commitment is to reduce Amazon deforestation by

CENTRO NACIONAL 80% of the average value between 1996-2005.
DE REFERENCIA EM BIOMASSA

*There are other areas than the Amazon where land-use changes must be
controlled
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ational Plan on Climate Change incorporated the following actions:

-Plan of Action for Prevention and Control of Deforestation in Legal Amazon
— PPCDAm;

-Plan of Action for Prevention and Control of Deforestation and Vegetation
Burning in Savannas — PPCerrado, targeting 40% reduction in the rate of
deforestation in relation with the average rate observed in the period 1999-
2008

-Energy Expansion Plan — PDE, which shall prioritize hydroelectricity,
alternative energy sources (wind, SHP and bioelectricity), biofuels and
energy efficiency

-Plan for the Establishment of a Low Carbon Emission Agricultural Economy
— Plan ABC.

- Plan of Emission Reduction on the Iron and Steel Industry through fostering
the use of charcoal from planted forest in the sector as well as improvements
in the efficiency of the carbonization process.
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Voluntary actions presented in Brazilian NAMA in
Copenhagen-2009

RED Amazon deforestation

564

564

52.03%

52.03%

RED Cerrado deforestation

104

104

9.59%

9.59%

Pasture recovery 83 104 13.24%] 16.59%
Integration Agriculture and Pasture 18 22 2.87% 3.51%
Direct seeding 16 20 2.55% 3.19%

Bioloiical nitroaen fixation 16 20 2.55% 3.19%

Energy efficiency 12 15 1.33% 1.66%
Increase in the use of biofuels 48 60 5.33% 6.66%
Increase on hydro-based electricity 79 99 8.77%] 10.99%
Alternative energy sources (SHP, biomass, wind 26 33 2.89% 3.66%

Iron and ore sector- charcoal from native forest - ] 8 100 I ]

Note: Absolute values in MtCO2eq
Source: Camina, 2011
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To construct and approve Brazilian international commitment was
necessary a significant government effort.

Only the National Council of Energy Policy (CNPE - Conselho Nacional de
Politica Energética) which reports directly to the President, but is only an
advisory body, has the competence to formulate energy policies and
guidelines designed to:

a. preservation of national interest;

b. promotion of sustainable development, expansion of the labor market
and recovery of energy resources;

c. environmental protection and promotion of energy conservation,;

d. use of renewable energy by taking advantage of available resources and
applicable technologies;

e. promotion of free competition;

f. attraction of investment in energy production;

g. expansion of the country's competitiveness in international market
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e Other bodies, including Eletrobras and Petrobras have only mandates to
guarantee the supply and demand side for electricity and for fossil fuels.
The government create small organizations to promote energy efficiency
long time ago

The Electricity Efficiency Program - PROCEL

-p PROCEL

PROG NAC
Z=  DE CONSERVACAO DE
= ENERGIA ELETRICA

The Oil and Gas Efficiencv Proaram — CONPET

™ conpet
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Other Initiatives - 1

remmasresAlready in 2000, a law established the obligation for investment in energy

efficiency programs in the final use by the Brazilian companies distributing
electricity. This law initially designed for distribution utilities was extended to
all electric utilities and also to oil utilities. The law requires that 1% of the
revenue be reserved for energy efficiency programs either directly or
indirectly through R&D and appropriate energy planning

CARS HOME APPLIANCES

Ene rg ia ( Combustivel ) 2009

aplicagao

L y ImdEza o lpo de squipamen o
Categoria do veiculo E ) . REFRIGERRADS
Mar:: e Compacto I"IEI'QIH {Eltdrica)
(NomelLogo) Fabwizanne HBCDEF + Iniica 0 nome do Fabricarnie
Modelo Samba Flex Karca EYE Ll - I.':j'i'.‘.ﬁ.'f:m" comeradl oy
Versao LXP ou nome
Motor Xyz T ' .
o CHE A AR Rt I o N
Transmissao Manual M e et \PoRGnn [ Idca < miccls kol i
5§ Velocidades
Mais eficianto

Menor consumo na categoria

| B
| |C

D
—.

Maior consumo na categoria

COMBUSTIVEL Alcool Gasolina
Quilometragem por litro * km/I km/l
Cidade ( ciclo urbano ) 8,7 9,8
Estrada ( ciclo rodoviario ) 10,1 11,3
) Etiqueta Naci m Con rvaca e Energia, de acordo com T
da par; aVe culos
L s de Pssag CmacasLoes com Motores do
Cicl | on
ESTA ETIQUETA NAO PODE SER REMOVIDA ANTES DA VENDA DO VEICULO
COnpet IMPORTANTE: INMETRO
* Valores de didos em orio, con forme norma NBR 7024
com cicl I de duga padréo, podendo nao

ao consumo verificado com o uso do veiculo, que depende das condlcoes do
transito, do combustivel, do veiculo e dos habitos do motol i ta.
Ins

n: bes e recomendagdes de uso, leia 0 Manual do Pro ario

I
e
e
D
E
[ EN
[

Menes eficiants

CONSUMD DE ENERGIA [KWhimas)
Tt i e el

i Ll o coa pait Bt e Rl rafY igeiiecio |'|| [ 1]

Vi urta S0 SA M P RS 28 n--;:l:]:-':” A0

Tempsmiurs o cangeader 55 | 3 T
s W e el N e Ui 8 L T
i s s v e b S 5 B

mran kB0 @ peooEecE 3 9 e b e eran

demaarka

€ PROCEL .. L
C v i | B TR PAETHO

WAPORTA HEE: & B EMDCAD DEITA EVEIUETA &HEE S O WEHDA C3TA
PN ARG CEDD cik G coalges GF DEFERA (i o Gof o

M by il o o @ lncis
arar I'Il o i |.|l.|;:r|||H'I'.-
Wija g _||.-'.
mrpsponseTle na lura
A

iz 0 consamc e aneng i, am
" Khimas



CENBIO Other Initiatives — 2 Green Agricultural Policy

v
CENTRO NACIONAL
DE REFERENCIA EM BIOMASSA

With increasing attention on its sugar cane ethanol and palm oil diesel biofuels
programs, a combination of global and home-grown pressure led the federal
government to re-think its role in the agricultural advancement of this sector in mid
2007. These programs became reality through presidential decrees in June of 2009 and
May of 2010, respectively.

With the introduction of agroecological zoning for sugarcane, globally the first of its
kind, the stakes have been raised to include significant new ecological criteria
together with a nationwide requirement for all financing institutions to evaluate the
loans essential for large farming endeavours based on their compatibility with new
agroecological zoning.

The new zoning framework for sugarcane establishes that sugarcane
cultivation is forbidden in:

 areas with more than 12% declivity, incentivizing mechanical harvesting for both
efficiency and humanitarian reasons (due to labor conditions of cane field workers);
* the entire Amazon region (totaling 59% of the country) including previously
deforested areas;

 areas with any kind of natural vegetation, to prohibit new deforestation

* the enormous Pantanal wetland and its hydrographic basin; and 36

« all high conservation-value areas.
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The areas allowable for Palm oil plantations are the ones considered with
low climate risks and belong to the following categories:

*Antropic areas located in the states of Acre, Amazonas, Amapa,
Maranh&o, Mato Grosso, Par4, Rondonia e Roraima;

*Antropic areas of the states of Alagoas, Bahia, Espirito Santo,
Pernambuco, Rio de Janeiro e Sergipe.

From all these areas are excluded lands with native vegetation, protected
areas ( conservation areas, the ones considered as indigenous habitat,
urban and areas registered for public use.

Legislation and Incentives not yet defined



Criticism About the National Plan on Climate Change

WWEF has criticised the Amazon Fund: - it would still result in the
deforestation of more than 5,000 square kilometres per year (Lang. 2009)

Other serious concerns and questions:

1.Brazil continues extracting oil and looking for new oil fields. While the
government is keen not to create carbon credits for the North through
avoided deforestation, will the government trade off emissions from oil
against the emissions saved by reducing the rate of deforestation?

2.There are plans for vast increases in the area of biofuel crops in Brazil. Are
these plans compatible with attempts to reduce deforestation?

3. Isthe government really serious about addressing the causes of
deforestation? The National Plan on Climate Change gives a figure of 34,460
MW to be generated from new hydropower dams to be built between 2007 and
2016, meaning more forest flooded and more greenhouse gas emissions. Will
the government scrap plans for new roads through the Amazon? Will it
abolish subsidies to the pulp and paper industry

4. The government talks about —net deforestation|| and eliminating —net
loss of forest. The National Plan on Climate Change includes a proposal to
double the area of plantations in Brazil, an increase of 5.5 million hectares.
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-Energy Expansion Plan — PDE, which shall prioritize hydroelectricity,
alternative energy sources (wind, SHP and bioelectricity), biofuels and
energy efficiency. As discussed the Plan foresees doubling energy
consumption by 2030.

-Large availability of oil and NG will reduce interest in Energy Efficiency

-Large availability of conventional energy sources may reduce the interest
in RE



4 ‘ \} Climate Change Conflict at Global Level
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v Per-capita primary energy demand by region as a percentage

CENTRO NACIONAL . . . .
of 2008 world average in the New Policies Scenario
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Séao Paulo state - It has been set through a State Law # 13,798 issued in 2009
and establishes emission reduction on CO2 emissions of 20% by the year 2020
quantified relative to the reference emission on the year of 2005. The
legislation is only concerned with CO2 emissions

Sap Paulo Braazil SP/BR

Sector Emission Emission
GgCOgeq (%) GgCO2q (%)

Energy 80,017 57.2 323,808 15 24.7%
Industry 20,610 14.7 77,939 3.6 26.4%
Agriculture 29,818 21.3 415,754 19 7.2%
Waste 9,366 6.7 41,048 1.9 22.8%
Land use change 0 0 1,329,053 60.6 0.0%
Total 139,811 100 2,192,602 100 6.4%

Source: CETESB. 2010

*No Land-use changes mitigation opportunities
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*Already 7% growth with respect to 2005

*Major emission source is transportation sector

*In the last years negative contribution from land-use change emission
due reforestation

*Already half the automobile fleet uses ethanol



Conclusion — Lessons Learned
International cooperation on an unprecedented scale is required. The country
designed efficient policies which pushed bioethanol, bioelectricity and bioplastics in the
national market. Bioethanol is used as a fuel for automobiles, buses, motorcycles and
airplanes. Thus, other countries interested in relying on biofuels could take advantage
of Brazilian know-how abbreviating their learn curve.
Significant adjustments to energy supply policies and demand management are
critical . Sudden electric blackout due shortage of rainfall .planning occurred in 2001.
The problem was faced with strong rationing policies applicable to all users, instead of
selling scarce electricity to the ones that afford to pay more.
International alignment on policies tackling climate change and a more
consistent approach across regions are critical. In a hurry to demonstrate political
commitment with the environment, politicians decided to set very strong caps for GHG
emissions. For the country, by 2020 emissions should be 36 % less than in BAU) For
the state of S&o Paulo 20% reduction by 2020 with respect to emissions occurred in
2005.
Stronger decision-making processes are needed to resolve trade-offs resulting
from the increasing demands of national economic, social, environmental, and security
agendas. Examples are the successful implementation of the Bioethanol and Biodiesel
programs through appropriate policies.
Greater efforts to address the barriers to policy implementation will help to solve
iIssues such as the siting of new infrastructure, market regulation, and the
provision of (dis)incentives. In the country this applies mainly to oil sector
overexpansion, hydroelectricity under expansion and feasible CC targets.
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