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CONTEXT AND MOTIVATION

Brazil's New National Determined Contribution (NDC) and Climate
Plan represent opportunities to position the country as a
global decarbonization leader, especially as it is the host of
COP30in 2025.

The transport sector is critical, accounting for ~11% of national
gross emissions (260 Mton in 2023, well-to-wheel vision?).

Given the expected growth for the country, in an inaction scenario,
the emissions emissions can reach 324 Mton CO,e in 2035 and
424 Mton CO.e in 2050.

THE COALITION

The magnitude of the challenge requires widespread
engagement and debate by the transport sector.

Led by Motiva, CEBDS, CNT and Insper’s Mobility Observatory,
the Coalition mobilized +50 entities of 6 groups: urban mobility,
road, rail, coastal & inland navigation, airway and infrastructure/
cross-sectionality.

INITIAL OBJECTIVES

The effort, started in Nov/2024, developed from the active
contribution of coalition entities and primary data available
until Feb/2025, materialized important deliveries , such as:

1. Measurement of the emissions baseline in 2050
2. Mapping of 90 decarbonization levers;
3. Quantification of impacts for decarbonization path.

The conclusions of this study are the result of a collective effort in
favor of sustainable decarbonization in the transport sector, based in
the technologies and information currently available, and may evolve
with new future advances.

1. Emissions from the transport sector calculated based on sources external to SEEG; 2. Baseline 2050 is a projection based on estimates of passenger and cargo growth and inertial

vision of the fuel consumption matrix.
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THE TRANSPORT COALITION HAS THE ACTIVE
PARTICIPATION OF MORE THAN 50 ENTITIES IN THE SECTOR
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Advisory Council: CEBDS, CNT/SEST SENAT, Motiva, Insper Mobility Observatory and coordinators of the
respective groups.
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PATH TO DECARBONIZATION

Decarbonization levers can reduce transport sector CO,e emissions by around 70% by 2050 (vs. inaction
scenario). Below there is a graph with the potential path of the volume of transport emissions until 2050,
considering as a starting point the growth predicted by the Sectoral Plans and by the PNL 2035 for each
transport mode.
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2023 emissions baseline: The transport sector in Brazil emits around 260 million tons' of COe per
1 year, accounting for approximately 11% of the country’s total CO.e emissions?, with over 90% of
these coming from road transport.

Baseline 2050 emissions in inaction? scenario: Given the expected development for an
emerging country such as Brazil and its reverberations to the social spheres, the transport

2 sector has a significant expected growth until 2050. In this context, in an inaction scenario, the total
emissions of the sector would reach 424 Mton CO,e in 2050 (+63% vs 2023). Despite the expected
growth, Brazil would emit in 2050 ~1,9 Ton CO.e per capita, still below developed countries
such as the US and France (which emitted 5,6 and 2,5 in 2023, respectively).

Potential reduction through 3 critical vectors: From the active contribution of the Coalition’s
member entities, 90 levers for decarbonization of the sector were identified and evaluated -

3 of these 90 levers, the ones with the greatest impact in emissions reduction were grouped into 3
critical vectors: i. Shift in the transport matrix; ii. Expansion of biofuels use; iii. Electrification
& Power-to-X. That together are responsible for the potential reduction of 60% in emissions
(more details on the next page).

Potential reduction of other levers: Other efficiency and optimization levers also have a relevant
4 role; although lower estimated emission reduction potential, many of these levers have high
implementation viability, capable of bringing concrete impacts in the short term.

Potential residual emissions volume in 2050: Future large-scale innovations and technologies
are expected to enable the achievement of net-zero emissions in Brazil's transport sector

5 by 2050. The deployment of these new technologies should focus on addressing the residual
emissions* — estimated at 137 MtCO,e — mainly generated by the remaining fleet that may still
rely on fossil fuels.

1. Well-to-wheel perspective; 2. Gross greenhouse gas emissions; 3. Considers the projected growth in passenger and freight demand through 2050, applied to the same transport
matrix and technologies available in 2024; 4. ~70% of the potential residual emissions volume in 2050 is expected to come from remaining fossil fuel combustion. Diesel is expected to
account for over 85% of this total.
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3 VECTORS RESPONSIBLE FOR ~60% OF THE EMISSION
REDUCTION POTENTIAL

CHANGE IN THE TRANSPORT MATRIX
e ® Rebalancing the load matrix prioritizing greater share of modal

with lower emission factor per T-KM

0, 65Mton Expansion of rail and coastal A Despite the reduction
& inland navigation modes, 98,'"® in participation in the

in emission increasing the share in the matrix, road transport
reduction (-15% vs. 8 P

3 : : cargo matrix from 31% of could have an absolute
Inaction scenario) H the T-KM moved in 2023 to load demand growth
55% in 2050. of +18% by 2050 (+150
billion of T-KM).

6 L EXPANSION OF BIOFUELS USE
N  Increased use of biomass fuels

Le 45Mton mmd |Nncreased use of fuels v Additional demand
. emission @ with lower emissions (e.g.: 4 $ estimate of 25B liters of
reduction (-10% SAF, Green Diesel, other . biofuels in 2050.
vs. inaction biofuels).
scenario).

Adoption should occur as long as the viability of the said energy input is verified, as well as respecting the
diversity of matrices and regional specificities

ELECTRIFICATION AND POWER-TO-X
Increased penetration of the electric and/or hybrid vehicle fleet

Q .. 145Mton 4 Electrification of w Low-carbon hydrogen
in emission / mobility, especially for routes to transport

reduction (-35% vs. individual road transport, modes with the
inaction scenario). benefits from the ~90% greatest “hard-to-abate”
renewable electrical challenges, in particular
matrix. coastal & inland
navigation.

Other levers are also relevant and responsible for eliminating other ~8% COe (vs. 2050, inaction scenario).
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n EXAMPLES OF LEVERS
WITH HIGH RELATIVE VIABILITY"

FLEET RENEWAL AND/OR IMPROVEMENT OF DIFFERENT

r TRANSPORT MODES
’ Replacement and/or improvement of the current road, rail,
coastal & inland navigation and airway fleets aiming at energy

and operational efficiency gains.

v/ EXPANSION OF URBAN COLLECTIVE TRANSPORT
< :Q Incentive to collective transport use in cities, replacing the
individual motorized one.

IMPROVEMENT OF ROAD AND RAIL INFRASTRUCTURE

Improved road paving and existing railway infrastructure for
greater operational efficiency.

a MANAGEMENT IMPROVEMENT OF PORT ACTIVITIES

Facilitating access to ports, reducing the average waiting
time through process improvements and the use of
management tools.

Use of technologies to improve management and rationalize

e AIRWAY ROUTES OPTIMIZATION
airport operations.

1. Examples of levers with high relative viability, with more feasibility of adoption and lower need for significant structural changes for implementation.
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EXAMPLES ILLUSTRATE HOW ENABLERS HELP THE
APPLICATION OF DECARBONIZATION LEVERS

REGULATORY
EVOLUTION

New Legal Framework of Railways (Law N° 14.273/2021)

Investments promotion through regulatory reduction (e.g.:
self-regulation incentives) and feasibility of a more attractive
grant model for private players (authorizations), with the aim of
expanding the capacity of the railway mode.

IMPLEMENTATION “Refrota”

OF FINANCIAL Federal government initiative to support the modernization of

INCENTIVES collective transport through a financing program for the acquisition
of 2.296 electric buses and urban electromobility systems/
technologies.

FAVOURABLE INPH

ENVIRONMENT TO
TECHNOLOGICAL
INNOVATION

The National Institute of Hydroviary Research is focused on
projects development for the modernization of waterways and
the promotion of sustainable practices, such as fuel consumption
optimization solutions.

COLLABORATION
& PARTNERSHIPS

SAF - ANAC connection

Partnership between public and private sector entities to identify
challenges and enable the production and use of SAF in Brazil.

QUALIFICATION
& TRAINING

Pecém Complex

Training with the aim of preparing professionals to work on
solutions related to the low carbon hydrogen chain, focused on
Research, Development & Innovation.

Sources: ANTF; Railway Megazine; GovBR; Ministry of Mines and Energy; ANAC; Fefuels; Ministry of Education.
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WE AIM FOR SUSTAINABLE GROWTH
FOR THE TRANSPORT SECTOR

Conclusions sought by the work toward Brazil
of the future in 2050:

CURRENT BRAZIL

~2.4 TRILLIONS OF T-KM,

transported, representing 58%
of total emissions.

~30% OF THE FREIGHT MATRIX

in modes with lower relative
emissions (i.e. gC0O,e/T-KM).

~25% OF THE POPULATION

travels by bus and over 60% of the rail
system is concentrated in RJ and SP.

+30 BILLION LITERS OF BIOFUELS

consumed, representing 23% of
the energy matrix.

<1% OF THE LIGHT VEHICLE FLEET

was electrified in 2023 (BEV
and PHEV).

HO ROUTES ONLY IN PILOT
PROJECTS testing Power-to-X (PtX)
solutions and other alternatives.

reduction in CO,e
emissions in 2050
versus inaction
scenario.

of current

emissions (2023)

from the
transport
sector

BRASIL DO FUTURO

~4.2 TRILLIONS OF T-KM transported,
2,2% annual growth (+79% vs 2023).

~55% OF THE FREIGHT MATRIX

in modes with lower relative emissions
(rail and coastal & inland navigation).

~RS$53 BILLION IN INVESTMENTS

in sustainable urban mobility
in Brazil starting in 2023.

~55 BILLION LITERS OF BIOFUELS

consumed, +25 B L of demand vs 2023
for SAF, Green Diesel, and others.

>50% OF THE LIGHT VEHICLE FLEET

electrified and ~300 thousand electric
buses in circulation.

15% OF VESSELS

using synthetic fuels (PtX) (also applied
in other modes).

TRANSPORT COALITION

Scan the QR Code to access the full document
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