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Who we are



@pe) About EPE

@ Federal institution, part of the structure
of the Ministry of Mines and Energy

We develop energy planning studies

|]|]|][l and statistics to support formulation,
implementation and assessment of the
national energy policy

b Member of the National Council
R ] for Energy Policy (CNPE)




Portfolio of services, studies and publications
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Integrated perspective of the energy sector, including oil,
natural gas, biofuels, electricity, energy efficiency, environment...
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Overview of the
energy sector
in Brazil



Energy, Electricity and Sectors @P@)

Final energy consumption
Brazil (1970-2019)
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Renewables are the hallmark of energy in Brazil (i epe)

(@, (2020)

(2019)

Share of primary energy from renewable sources

Renewable energy sources includes hydropower, solar, wind, geothermal, bioenergy, wave and tidal. It does not
include traditional biofuels, which can be a key energy source especially in lower-income settings.

Domestic energy supply
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Domestic supply of electricity
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Source: Our World in Data based on BP Statistical Review of World Energy (2020) OurWorldInData.org/energy « CC BY
Note: Primary energy is calculated using the 'substitution method' which takes account of the inefficiencies energy production from fossil fuels.
https://ourworldindata.org/energy-mix
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Renewables are the hallmark of energy in Brazil

1 Our World
Share of primary energy from renewable sources

Renewable energy sources includes hydropower, solar, wind, geothermal, bioenergy, wave and tidal. It does not
include traditional biofuels, which can be a key energy source especially in lower-income settings.
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Source: Our World in Data based on BP Statistical Review of World Energy (2020) OurWorldInData.org/energy e CC BY
Note: Primary energy is calculated using the 'substitution method' which takes account of the inefficiencies energy production from fossil fuels.

https://ourworldindata.org/renewable-energy
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Brazil stands out
among the great
economies in terms of

renewable energie




Energy supply

Domestic energy supply in Brazil (2020)
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Source: Balango Energético Nacional, EPE (2021)
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https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/balanco-energetico-nacional-ben

Energy supply

» With other renewable energies increasing their share...

(epe)

Domestic energy supply in Brazil (2020): (oS @ CHEVEDIE
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Source: Balanco Energético Nacional, EPE (2021)

https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/balanco-energetico-nacional-ben
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https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/balanco-energetico-nacional-ben

Electricity supply ( epe)

» In the electricity sector, the mix develops like this:

Share of renewables in the
electrical mix Electricity supply in 2020
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Source: Balanco Energético Nacional, EPE (2021) " PATRIA AMADA
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https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/balanco-energetico-nacional-ben

Industrial sector

Industrial energy consumption in 2020

Redugo de 4.9% do uso de carvao mineral em relagao a 2019 devido 3
queda na produgao de ago por redugao a coque de carvao mineral

208% A%

Redugdo de 13.3% do uso de gas natural na industria
devido 3 queda na siderurgia, quimica e ceramica

8,9% 8,4%

Carvao Oleo Outras fontes
vegetal combustivel

Carvao (Gas natural Lenha
mineral

Eletricidade

Crescimento de 37,2% do uso do bagago Crescimento de 54% do
de cana na industria se deve ao aumento de uso da lixivia ocorreu em
41,3% da produgao de agucar voltada para o funcao do aumento de 6,4%
setor de alimentos e bebidas da produgado de celulose

“Qutras fontes” incluem dleo diesel, GLP, nafta, quercsene, gas de coqueria, alcatrao,
géas de refinaria, coque de petrdleo, dentre outros renovaveis & nao renovaveis,

Fonte: Balango Energético Nacional, EPE (2021) https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/balanco-energetico-nacional-ben
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https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/balanco-energetico-nacional-ben

Transport sector (epe)

25%
O Querosene de 8%
44,4% Aviacao sofreu
reducao de 42,8%.
Maior queda dentre os
—® energeticos do setor 17%

de transporte, em
fungado das restrigoes
. )
aplicadas ao transporte 25% ‘.

19,3% aéreo de passageiros. s renovavel

20M 2012 2013 2014 2015 2016 2017 2018 20192020

Oleo Biodiesel Gasolina Etanol Querosene Gas Qutras
diesel de aviacdo natural

Fonte: Balango Energético Nacional, EPE (2021) https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/balanco-energetico-nacional-ben



https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/balanco-energetico-nacional-ben

Energy-related emissions @P@)

CO, emissions per capita

Emissoes de CO; per capita (2018} em t COy/hab.
Fonte; Agéncia Internacional de Energia. Elaboragdo: EPE

Carbon intensity in the economy

Intensidade de carbono (2018) em kg CO2/US$,; (2010
Fonte: Agéncia Internacional de Energia. Elaboragdo: EPE

013

1.9
EUA China Unido Europeia Brasil China EUA Unido Europeia Brasil

On average, each Brazilian emits 1/7 of what an American emits and 1/3 of what a European or a
Chinese emits in energy production and consumption.

Source: Balango Energético Nacional, EPE (2021) https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/balanco-energetico-nacional-ben



https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/balanco-energetico-nacional-ben

Energy-related emissions @P@)

Emissions per Domestic Energy Supply unit o . . )
. P gy Supply Emissions in electricity generation
Emisstes de CO, (t) por tep (2018)

Fonte: Agéncia Internacional de Energia. Elaboracao: EPE Emissdes de CO, (kg) por MWh gerado (2018)
Fonte: Agéncia Internacional de Energia. Elaboragéo: EPE

142

99,6

China EUA Unigo Europeia Brasil China EUA Unido Europeia Brasil

For every ton oil equivalent (toe) made available, Brazil emits the equivalent of 72% of what the European
Union emits, 46% of what the United States emits and 47%o of what China emits.

Source: Balango Energético Nacional, EPE (2021) https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/balanco-energetico-nacional-ben
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Renewable,
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Forces driving the energy transition (epe

" Global-scale
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Climate |
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From ambition to action, and to effective results...

Long term Milestones/ Effective
ambitions goals results

Carbon NDC

(2030)

Policy

Neutrality

(2050) implementation

Decarbonization scenarios help establish a consistent and credible
set of public policies and society's efforts

(epe)




The scale of the challenge is global...

2020 2030

33.9

Total CO2 emissions (Gt)

211

Total CO2 emissions (Gt)

@ Edificacdes ® Indistria @ Outros

@® Eletricidade ecalor @ Transportes (O Emissbes negativas

(epe)

2050

o

Total CO2 emissions (Gt)

>

Fonte: Agéncia
Internacional de
Energia (IEA)



Examples of energy scenarios... lepe)

= (LI EIE LW EE to give a broad perspective of challenges and opportunities

= WELEIELERGE L EIRELE S for better adaptation strategy and international
integration in value chains
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Development requirements lepe)

Energy supply per capita

Ano de referéncia: 2018
(2017 quando ndo disponivel)

6,79

PNE2050
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The country's development requirements
lead to increased energy demand, even with

) 2.2x energy demand (2050/2015)
efficiency gains

3.3x electricity demand (2050/2015)



The Growth Challenge scenario

considers the implementation of

important reforms, with an average \
GDP growth of 3.1% p.a. /
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PDE 2030 | Additional power generation installed capacity (epe)

Installed capacity change from 2020 to 2030,
by technology, in GW

106.4

101.9

322
245
22.0
15.9
14.1 13.9 151
8.9 8.4
6.6

- .I - 2 4 07 = 0.3

0.0 . .

m N

Hidrelétrica | Eodlica Geracao |Gas Natural Biomassa PCH Solar Nuclear Respostada Carvao Diesel e
Distribuida Demanda Oleo

* Reference scenario



PDE 2030 | Transmission is also key (epe)

@ Higher Scenario
Reference Scenario

@ Lower Scenario

4 N

\Transmission

/

Ref.: BPR ANEEL, June 2020

Investments (cumulative) — MM R$

RS 120.000

RS 100.000

RS 80.000

RS 60.000

RS 40.000

RS 20.000

RSO

RS 108.746
(RS 59.207 granted)

“_
obras ja outorgadas

O O

RS 59.207
(RS 59.207 granted)

o

Scenarios differ based
on installations not yet granted

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030



RenovaBio | Operation based on three main instruments (epe)

@ Annual carbon intensity reduction targets (gCO,/MJ)
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Annual Goal = -Upper Limits = -Lower Limits

Annual targets broken down into

individual goals for fuel distributors

Biofuels Certification

Biofuel production is certified by
inspector firms, considering
sustainability criteria

“ Decarbonization Credits
== (CBIO)

CBIO is the result of the energy-
environmental efficiency score
multiplied by the production unit
certified capacity and the volume
of biofuel sold to distributors

1 CBIO = 1 ton CO,eq reduced



PDE 2031 | Biofuels (epe)

Bilhdes de Litros

Ethanol demand Biodiesel demand
2021-2031
50 (epe) 2021-2031 45 46 53 9%
4,0 % a.a 12 27088 11,2 115
25 0% aa. 43 (epe) 107 109 %
a0 T 102 104 "2
38 9,7 99 ’
40 37 10 9,3
i 35 8,4
31
88
30 34 35 5
33 -
30 32 @
25 28 29 T 6
25 n
20 23 ]
20 0
20 Taxa 2021-2031 =
5,9% a.a. “4
15
10 2
> 0
0 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 B13  B14 B15 B15 B15  B15 B15 B15 B15 B15 @ B15
[ Anidro Hidratado =O-Total
B Sudeste  Sul H Centro-Oeste Nordeste Norte
Fonte: Elaboracgo propria Nota: Possibilidades para o éster e o parafinico

Fonte: Elaboragdo propria



But clean electricity and electrification alone won't be enough... (€epe)

Annual CO2 emissions savings in the net zero pathway, 2030 and 2050, relative to 2020

2030

2050

® Behaviour changes Technologies on the market Technologies under development

Decarbonization scenarios identify the need to develop advanced
biofuels, low carbon hydrogen, carbon capture, modular nuclear
reactors, digitization, etc.
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Accelerating the formulation of new policies... \epe)

v

National Energy Policy Coyncil

Y
CUM BUSTIVEL PROGRAMA NACIQNAL DO
HIDROGENIO




Fuel of the Future Program

Novo combustivel
com alta
octanagem e
baixo carbono

Condicoes
técnicas e
econdmicas para
etanol 2G em
larga escala

Desenvolvimento
de célula a
combustivel
(etanol,
biometano e GN)

Technical Committee — Combustivel do Futuro (CT-CF)

Ciclo Diesel

Corredores
verdes com
abastecimento a
biometano, GN e
GNL

Combustiveis
sustentaveis e
baixo carbono no
ciclo diesel

Combustiveis

ProBioCCS Maritimos

ProBioQAV

Arcabouco legal e Condigoes para

regulatorio para ek ol adicao de
captura e querosenes de biocombustiveis a
armazenagem de aviacao combustiveis
C02 S R maritimos

Politica integrada
para producgao de
BioQAV, HVO e
nafta verde

(epe)

PD&I

Diretrizes e
condicOes para
PD&I em
combustiveis
renovaveis



National Hydrogen Program @P@J)

Axis 3 Axis &4

Energy Legal and Regulatory
Planning @ Framework
. \ Axis5
.A’f's 2 Market Growth and
Trainingand Competitiveness

Capacity Building

Axis 1 Programa Nacional Axis 6

Strengthening do Hid rogénio International
Technological Cooperation

Bases



R&D and Innovation as key factors

inova @

Panorama dos investimentos de
inovagao em energia no Brasil

E uma plataforma digital
projetada para tornar
acessiveis, aos mais
diversos publicos, os dados
de investimentos brasileiros
em Pesquisa,
Desenvolvimento e
Demonstragdo (PD&D) em

energia.

4.000

3.000

2.000

1.000

Valor investido (em milhées de reais)

Aprofundar a compreensao
das tendéncias de
investimento em PD&D em
energia e apoiar na brasileiro, do setor
formulagao e promogao de privado e da sociedade
politicas publicas, civil.

pesquisas e novos

investimentos na drea de

inovagdo em energia.

EPE, MME, MCTI, bem
como outras
organizagdes do governo

As informagdes estratégicas
disponibilizados na inova-e
foram organizados em uma
Unica base de dados
fornecendo um panorama
inédito dos esforgos em
inovagdo no setor
energético no Brasil.

Tecnologia energética nivel 1

2013 2014 2015 2016 2017

@ Combustiveis fésseis: petrdleo, gas natural e carvao mineral

Eficiéncia energética
@ Energias renovaveis
® Fissdo e fusdo nuclear

Hidrogénio e células a

combustivel

@ Outras tecnologias de energia e armazenamento

@ Outras tecnologias tranversais

Tecnologia energética nivel 2

2018

(epe)

@@ Publicamente orientado Plblico

BNDES

FINEP

1

FAPESP

FNDCT

1

CNEN
1

CNPq

ANP

ANEEL

0 2.000 4.000 6.000 8.000 10.000
Valor investido (em milhdes de reais)

@8 Publicamente orientado Publico

N&o agrupar

http://shinyepe.brazilsouth.cloudapp.azure.com/inova-e/index.html



http://shinyepe.brazilsouth.cloudapp.azure.com/inova-e/index.html

UN High Level Dialogue on Energy

Brazil presented voluntary commitments

ue on Enerc

.}‘“’é HIGH-LEVEL DIALOGUE ON
-

= ENERGY

Brazilian RenovaBio Brazilian Hydrogen

Energy Compact Energy Compact
Side Event Side Event
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Videos de lancamento:

https://youtu.be/8vSCKkBw2YCM https://youtu.be/y9SIaNGI344

RST CARBON CREDIT MARKET 7
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OPERATION

Brazil now has its first carBen
credit market in operatigp®
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https://youtu.be/8vSCkBw2YCM
https://youtu.be/y9SIaNGI344

Thank you!
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