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Global perspective

Building a future towards a carbon 

neutral society
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WORLD is CHANGING

Our current challenges
Meeting climate targets and transcending to the future

Energy supply + Transition

Supply chains Semiconductor industries

Political crises

Economic developmentRaw material shortage
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Sustainability & GHG Footprint Challenges
Bosch CO2 neutral since 2020 | Scope 1 & 2
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Energy providers

Suppliers Users



PS/ESY-LA PS/ESY1-LA | 2023-05-16

Todos os direitos reservados, também no que diz respeito a qualquer disposição, utilização, reprodução, processamento, transmissão, bem como no caso de pedidos de patentes.

Technology neutrality in the mobility sector
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Powertrain

mix

Mild-Hybrid Battery-

electric

vehicle

Fuel cell-

electric

vehicle

Hydrogen 

engine

Improved 

combustion 

engines

Alternative & Renewable 

fuels 

High-voltage 

hybrids 

including plug-

in

High Air Quality CO2 neutral
Increasing share of
renewable energy

Efficiency path

Main
challenges

Energy path

Addressing different demands focusing on renewable energy

100 %
renewable fuels

100 % 
renewable 
electricity
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Social & economy electrification outlook
Governments tie auto industry stimulus packages to CO2 neutral mobility
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Source: S&P Global Market Intelligence

Governance

Environment Social

Economy Governance

What is sustainability for Bosch?
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Green H2 – one of the key levers for a carbon neutral society
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Regional perspective

How to connect with our regional 
requirements, but continuously 
supporting global strategies 
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Ethanol & Flex Fuel 

ETHANOL

▪ Energy security for Brazil since the late 1970s

▪ Fuel choice flexibility for the user

▪ Lever for mobility decarbonization, incl. running fleet

In this presentation we will bring highlights of development

and usage of Flex Fuel systems.

Importance of a regional DNA

SAE Brazil/USA 1994:

1994-11-01

Flexible Ethanol Otto Engine

Management System 942400

Invented and developed in RBLA

FlexStart

Fuel Rail

Fuel 

Injector
Engine 

Control Unit

Fuel Supply 

Module

In 2023 we celebrate 

30 yrs. of Concept car

and 20 yrs. of Market introduction
Flex Fuel 

Software
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Advanced Diesel 

Powertrain (bridge to 

biodiesel & HVO)

Improved Flex Fuel 

Powertrain

Higher bioenergy content 

(ethanol, biodiesel, HVO, 

biomethane, …)

Create the Fuel Cell 

infrastructure

Renewable Synthetic 

Fuels (eFuels)

Introduce more 

Battery-electric Drive

Ramp-up Hybrid 

Technologies w/ ethanol

Gas Powertrain (bridge to 

biomethane & H2 engine)
H2 Engine

Technology mix for mobility
Our primary focus for innovation
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The ethanol use case
Less than ¼ of gasoline (E27) footprint
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Source: Cocal energy producer

Footprint can be further reduced to near to Zero by adding Biogas Plant and Biofertilizers booster

Ethanol
Carbon footprint
20.46 gCO2/MJ

Gasoline
Carbon footprint
87.40 gCO2/MJ
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12

Premises: 

- ICE vehicle: VW Polo TSI 

- BEV vehicle: VW ID.3

- Consumption drive cycle FTP75 + Highway

- BEV produced and charged in the specified region

- Source for carbon intensity: EPE 09.2022, Table 4

gCO2eq/kmDifferent powertrain & energy sources
Well-to-Wheel approach

*EU energy mix: 92,22 gCO2eq/MJ

ICE Flex Fuel: 1,71 MJ/Km

BEV: 0,54 MJ/Km
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Biofuel path to decarbonization
Ethanol is not yet a 1st choice in Brazil
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BRAZILWORLD

Ethanol Gasoline

44%

56%

6%

94%
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Adicionar título do diapositivo
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Adicionar título do diapositivo
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Cyber 
Security

Ethanol

Certificates

*Source: EPE Sept 2022, ref 2020

Fuel Carbon Intensity

[gCO2e/MJ]

Gasoline

(75,07*)

Ethanol

(28,52*)

-Gasoline
Current

Fuel = CO2

avoided

Real Drive ethanol 

usage monitoring

Motivates 

Ethanol usage

Supports 

CO2 neutrality

Our adjacent innovation focus – CO2 Tracking (scope 3) 
Mobility Digital Transformation
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Our regional focus in the long term future
Best of both worlds
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Ethanol reform 

into H2 

SOFC

or

DEFC* / DMFC*

Biofuel-Cell

*DEFC: Direct Ethanol Fuel Cell / DMFC: Direct Methanol Fuel Cell

Renewable Energy
& CO2 absortion

Combining the bioenergy + high efficiency powertrain + less storage issues + infrastructure available
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Bioelectrification motivation
Potential for Brazil and other markets
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Flex-
Fuel
HEV

Ethanol
Fuel-Cell

Flex-
Ethanol
PHEV

100 % 
Renewable 

energy

BEV
+Efficiency

(higher distance 
w/ less energy)

+Renewables 
in the running 

fleet
(less carbono
based fuels)

100 %
Renewable 

Fuels

Improved 
ICE

ReFuels
(eFuels + 
Biofuels)

Eth

The local pollutant 
emissions challenges 

are in place and will be 
tighter

Until when the E/E architectures from an ICE will 

be kept attractive?



✓ Countries should collaborate towards a 

common CO2 target, based on existent 

opportunities

✓ There is no “golden" solution – the best 

alternatives depend on each segment 

needs and must be based on the 

renewable energy available

✓ Bosch supports the powertrain mix with 

dedicated solutions, exploring connected, 

automated and electrified innovations

Powertrain

mix
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Thank you!

Fernando de Oliveira Junior

Research and Development Manager 

Power Solutions

linkedin.com/in/fernandoojunior


