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The study adopts the Life Cycle Assessment methodology to
measure emissions associated with the vehicle

o Life Cycle Assessment is a
quantitative analysis of the
environmental impacts of a
product, process, or
service

. Raw material
¢ extraction

o With LCA, it is possible to
assess the environmental
impacts of a given product
or service at any stage of 5 | A
the lifecycle | [#=2=] | Production

Source: GHG protocol; 1SO 14067, analysis BCG
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This study seeks to assess the entire automotive value chain to
identify the main sources of emissions
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( For OEMs, over 90% of emissions are concentrated in Scope 3, linked to vehicle use and the supply chain )

Source: GHG Protocol, BCG analysis 9



Brazil has the
potential to combine
new powertrain
technologies and the
application of
biofuels as drivers
for decarbonizing
the automotive
sector

With reference to the study Advancing Pathways for Automotive Decarbonization in Brazil, 2024




Results of the lifecycle analysis

e Light Venhicles




Usage accounts for the largest share of emissions in the lifecycle of combustion
vehicles; for electric vehicles, battery production stands out
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Note: 1. Brazilian Average: ~33% hydrous ethanol and ~67% gasoline (with 30% anhydrous ethanol). 2. Cradle-to-grave emissions of BEVs vary according to battery origin: Europe: 68 gCOze/km;
USA: 73 gCO2e/km; China: 89 gCOz2e/km. Brazil E100: 100% ethanol. Ethanol content in gasoline by region: Brazil (30%), USA (10%), China (2%), EU27 (7%). Only considers Otto cycle engines.
Battery production emission factor in BEV and HEV: Brazil and China (131 kgCO2e/kWh), USA (88 kgCO2e/kWh), EU27 (74 kgCO2e/kWh). Sources: GREET (Argonne National Laboratory),
Joanneum Research (2022), Steel Benchmarking Report, Aluminum Benchmarking Report, ABAL, EPE, ICCT (Comparison of the Life-Cycle GHG Emissions of Combustion Engine and Electric
Passenger Cars), Green NCAP (Life Cycle Assessment Methodology and Data), IEA (LCA Methodology and emission factors by energy matrix and region), European Commission, European 19
Environment Agency, PROCONVE, INMETRO, International Copper Association, ANP, BCG analysis.



Brazil has a comparatively lower emissions profile among the geographies
analyzed—specially for BEVs and ethanol powertrains
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Light vehicle emissions along the lifecycle by country of production and use (ton CO,e/lifetime)

« Brazil starts from a lower
emissions baseline, due to a
90% renewable electricity
matrix, reducing the
footprint throughout the
chain

« Ethanol and Flex technology
provide a unique advantage
for Brazil, enabling emissions
reduction immediately in the
current fleet, while
electrification gradually
progresses

1. Brazilian Average: ~33% hydrous ethanol and ~67% gasoline (with 30% anhydrous ethanol); 2. Cradle-to-grave emissions of BEVs vary according to battery origin: Europe: 10.8 tCOz2e; USA: 11.7 tCOze;
China: 14,2 tCO:ze. Brazil E30: exclusive use of gasoline (30% anhydrous ethanol). Brazil E100: 100% ethanol. Ethanol content in gasoline by region: Brazil (30%), US (10%), China (2%), EU27 (7%). Considers
only Otto cycle engines. Battery production emission factor for BEV and HEV: Brazil and China (131 kgCO2e/kWh), USA (88 kgCO2e/kWh), EU27 (74 kgCO2e/kWh). Sources: GREET (Argonne National
Laboratory), Joanneum Research (2022), Steel Benchmarking Report, Aluminum Benchmarking Report, ABAL, EPE, ICCT (Comparison of the Life-Cycle GHG Emissions of Combustion Engine and Electric
Passenger Cars), Green NCAP (Life Cycle Assessment Methodology and Data), IEA (LCA Methodology and emission factors of the energy matrix by region), European Commission, European Environment Agency,

PROCONVE, INMETRO, International Copper Association, ANP, BCG analysis.
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BCG & N\nfavea &
Key Messages

Brazil starts from a unique position: a predominantly renewable electricity mix and ample \
supply of biofuels already ensure comparatively lower automotive lifecycle emissions in
Brazil than in other markets—even with low electric vehicle penetration

Combination of efforts will be key to maximizing results: ethanol, biodiesel, and biomethane
enable emission levels close to electric vehicles and allow decarbonization of the existing fleet
in the short term

Decarbonization requires action from the entire auto industry chain of Production, usage
and supply (Scope 1, 2 and 3): including participation of sectors with high emissions intensity,
Investments in technological Evolution, quality and availability of biofuels, infra of recharge
and recycling
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