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General Information

Economy

Currency

GDP

GDP growth

GDP per capita

GDP by sector

Population below
poverty line

Brazilian real (BRL, R$)

$2.173 trillion (8th)

3.0% (2022)
2.9% (2023)
2.2% (2024) - est

$11,352 (78th)

Services: 58.91%
Industry: 20.7%
Agriculture: 6.81%
2022

24% on less than
$6.85/day

2022
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General Information

Age Pyramid - Brazil 2022

% MEN

Social

Population

Race

HDI

Literacy rate
aged 15 and over

School enrollment
aged6to 14

Access to electricity

203,080,756

Urban: 84.36%
Rural: 15.64%

Mixed: 45,3%
White: 43,5%
Black: 10,2%

0.760

94.60%

99.40%

99.5%

0,1
0,2
0,4
0,7
1,1
1,6
| 2,1
2,6
3
3,2
3,5
4,1
4,1
3,9
3,9
3,8
35
33
3,3

3,1




General Information

Social

Population

Race

HDI

Literacy rate
aged 15 and over

School enrollment
aged6to 14

Access to electricity

203,080,756

Urban: 84.36%
Rural: 15.64%

Habitantes / km?2

. 0-5
* Mixed: 45,3% 5-12
*  White: 43,5% 12-18
* Black: 10,2% 18=23
25-35
[ 35-55
0.760 B 55 - 115
I 115 -14403,2
94.60% [] Countries
99 400/ 1000 km
. 0
Fonte: Densidade calculada com base nos dados do
Instituto Brasileiro de Geografia e Estatistica.
99,5% Populagéo: Estimativa de 2020

Area: 2019




The Brazilian Energy Sector
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Past energy demand and supply
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Past energy demand and supply
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Final consumption by sector Final consumption by energy source
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Past energy demand and supply

Electricity generation by energy source
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Wind generation increased from

2.705 GWh in 2011 to 81.631 GWh
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Past energy demand and supply
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CO2 emission by energy source CO2 emission by energy sector
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Outlook of energy demand and supply
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Outlook of energy demand and supply
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Final energy consumption by sector Final energy consumption by energy source
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Outlook of energy demand and supply
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Total GHG emissions across sectors (MtCO,e/year)
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Appendix - Energy prices: electricity

ESENAI:

* Wholesale prices

* Regulated market price (average auctions winning bids)

« The regulated market's wholesale price for electricity from new ™ Generation

powerplants averaged 46 USD per MWh over the last 2 years. It Sectoral Chgé
reflects the costs associated with building and starting to operate
new power generation facilities.

* Free market price

* |Inthe free market, the wholesale price for electricity is
significantly lower at 26 USD per MWh, offering more
competitive rates for those who are connected to high
voltage grids in the electric power market.

* Retail prices

* The average retail price for electricity is 0.136 USD per
kilowatt-hour (kWh).
* A200kWhbill=27,2USD + taxes (33,5 USD)
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Appendix - Energy investments: electricity
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Appendix - Energy prices: oil
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Appendix - Energy investments: oil

. 2031
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Appendix - Energy investments: oil
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Energy policies and its difficulties @

Paris Agreement goals (NDCs) Carbon market not implemented

Brazil has committed to significant emissions Consumers behaviour
reduction targets under the Paris Agreement,

but it has been falling short of these goals. Lack of proper competition

From 2005 to 2022, Brazil’s Energy Sector

CO2 emissions have increased by 30%. The Consumers remaining under regulated prices

target set for 2030 is a 43% reduction
compared to 2005 levels.

Pessimistic Target Optimistic
Scenario 213 mtCO Scenario
2025: 433 mtCO2 [181 thO% 388 mtCO?2
2030: 468 mtCO2 348 mtCO2



Energy policies and its difficulties

Paris Agreement goals (NDCs)

Electricity Subsidies - affordability

Retail electricity prices components

B Generation B Transmission Distribution

Sectoral Charges M Taxes

Subsidies are primarily directed towards mature and
competitive technologies. A more effective approach would
be to either eliminate these subsidies or redirect the funds
towards emerging technologies that can provide essential
attributes to the sector, such as electrical and energy

security. , :
Potential areas for investment include pumped-storage

power plants, batteries, hydrogen technologies, and RDI.




Energy policies and its difficulties @

Paris Agreement goals (NDCs)

Electricity Subsidies - affordability Consumers behaviour

Lack of proper competition
Consumers remaining under regulated prices

— 2022 - * 2024,” 2026,” 2028
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: ;Zogli)/en?;onsumcirs’ : « 75,2m end consumers :
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What | would like to learn in this program

How to design optimal policy incentives that align a energy competitive
market with broader energy transition goals

How other countries have been making energy security viable in a

context of energy transition

In a context of a developing country, how energy sector could make a
low-carbon economy thrive without inflicting more financial burdens on
consumers.
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Current energy policy and measure

Art. 4° A adicdo de hidrogénio no ponto de entrega ou ponto de
saida nos gasodutos de transporte seguira percentuais minimos obrigatorios

* Bill No. 725, of 2022: Regulates the inclusion of hydrogen as an energy em volume, na seguinte progressio:
source in Brazil and establishes parameters to encourage the use of I 5%, a partir de 1° de janeiro de 2032;
SUStalnable hyd rogen' II — 10%, a partir de 1° de janeiro de 2050.

§1° O volume de que trata o caput devera conter proporcdo

* Bill No. 2308, of 2023: Establishes the legal framework for low-carbon obrgatona de hidrogenio susientivel de no mimmo 60%, no aso do mciso
hydrogen;_institutes incentives for the low-carbon hydrogen industry;
creates the Low-Carbon Hydrogen Development Program.

2021
Hidrogénio como tema K

* |nitiatives toward renewable H2 implementation

2010 prioritario para P&D 2’;{,‘}’3‘;;‘;2:1‘2
2005 2020 CNPE) Proposta de Diretrizes
. CGEE divulga o documento . : y o
Procac e " P Mapeamento do
Hidrogenio energetico no e GizsEge
2002 renomeado como Brasil. Subsidios para politicas e Setor de Hidrogénio
oo ProH2 competitividade: 2010-2025." NERAR RS = U 2022
| | Diretrizes para o PNH2

B BB 2012 S 2o'c R 020 R 02 L izt

PLANO NACIONAL DE ENERGIA

2003 2005 2020 |[2021 Bases paraa
Brazil entra na Publicagdo do "Roteiro Hidrogénio é || Nota técnica da EPE Estr:;’;:':‘;if,:;:
iniciativa IPHE para Estruturacaoc da incluido no Plano | |"Bases para a do Hidrogénio
Economia do Hidrogénio Macional de Energia | |Consolidacdo da
no Brasil" (PNE) 2050 Estratéegia Brasileira : B8 P
do Hidrogénio




Major difficulties and bottlenecks currently faced in

formulating energy policies

» Stimulate the possibilities that the use of hydrogen allows for the

H=SENAI
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Subjects that you especially would like to learn in this

program
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* Learn how the Utilization Business Model for Renewable Hydrogen is being applied in Japan:

» Direct use of hydrogen (decarbonized steel, decarbonized chemicals, hydrogen-fuelled vessels);

» Utilization of hydrogen compounds (fuel ammonia, carbon recycling products);

» Hydrogen safety strategy (for the safe use of hydrogen).

* Expectation of your superior to this program:

“SENAI's expectation is to learn about the best practices adopted by Japan and
the participating countries regarding the policies implemented to achieve a low-
carbon economy, as well as the various technologies that can enable net zero.

Additionally, from SENAIl's perspective, it aims to present the promising
technologies currently being considered in Brazil that could assist other
countries lacking renewable energy resources. For example, Brazil has 700 GW
of potential in offshore wind energy alone.”

Antonio Marcos de Medeiros
R&D Coordinator at ISI-ER
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