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The information provided herein reflects the views of the
Energy Research Office (Empresa de Pesquisa Energética —
EPE). However, the content presented involves a range of
known and unknown risks and uncertainties. Therefore, the
data and analyses contained in this document should be used
for reference purposes only and do not constitute a guarantee
of future outcomes or events.

This document is informational in nature and is intended to
support national energy sector planning. Accordingly, any
decisions regarding follow-up actions, such as the formulation
of public policies, the definition of strategic guidelines,
investment decisions, or business strategies, fall under the
responsibility of other public and private institutions.

EPE disclaims any liability for actions or decisions taken by
economic agents or any other parties based on the
information contained in this document.
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PUBLIC VALUE

EPE conducts studies and research to support the
formulation, implementation, and evaluation of Brazil's energy
policy and planning.

Within the decarbonization agenda, EPE contributes to
improving the quality of the debate and supporting
decision-making on carbon capture, transport, utilization, and
geological storage pathways in  Brazil, through the
organization and systematization of relevant technical
information.

The second edition of this publication expands and updates
the database, incorporating methodological enhancements
designed to more accurately reflect the geological, productive,
and logistical diversity of the country's different regions.
Acknowledging the limitations inherent to this exercise, the
document is presented as a technical reference to support
planning and the prioritization of opportunities across carbon
capture and storage pathways, while also helping to reduce
information  asymmetries  among institutions,  sector
stakeholders, and society at large.
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CCS PROJECTS AND CAPTURE CAPACITY WORLDWIDE, IN 2025

‘ e Accelerated expansion phase, driven by more robust policies, increased

private-sector engagement, and the expansion of global infrastructure. s . Sources: LS| (2025) and LA {abr/2025)
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2073 marked a milestone with the start of operations of Northern Lights, the world's first 2024 cource: 6ecsl 20ps 202

cross-border CO,, transport and storage hub.
" The acronym CCS (carbon capture and storage) is used as an umbrella term to encompass the different
pathways involving CO, capture—whether from point sources or directly from the atmosphere—its transport, and
/ts storage, whether permanent or not (thus including utilization pathways).



https://www.globalccsinstitute.com/wp-content/uploads/2025/10/Global-Status-of-CCS-2025-report-9-October.pdf
https://www.iea.org/data-and-statistics/data-product/ccus-projects-database
https://www.iea.org/data-and-statistics/data-product/ccus-projects-database
https://www.iea.org/data-and-statistics/data-product/ccus-projects-database
https://www.globalccsinstitute.com/wp-content/uploads/2025/10/Global-Status-of-CCS-2025-report-9-October.pdf
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Employment growth

By the end of the | S
decade. .. associated with projects in:
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North America and the J\“ POWER GENERATION
European Union are 3 o P
expected to remain the 1 B =5
main global CCS hubs, with A & 5E

the latter accelerating the =
deployment of regional INDUSTRIAL HEAT
hub-based infrastructure. . »y /}

E& The integration of CCS with natural gas-fired power plants enables the provision of
firm, competitive, and low-carbon electricity, a relevant attribute to support the
projected expansion of artificial intelligence data centers.



https://www.globalccsinstitute.com/wp-content/uploads/2025/10/Global-Status-of-CCS-2025-report-9-October.pdf
https://www.iea.org/data-and-statistics/data-product/ccus-projects-database
https://www.iea.org/data-and-statistics/data-product/ccus-projects-database
https://www.iea.org/data-and-statistics/data-product/ccus-projects-database
https://www.globalccsinstitute.com/wp-content/uploads/2025/10/Global-Status-of-CCS-2025-report-9-October.pdf
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CLIMATE PLAN AND THE ROLE OF CCS PATHWAYS IN BRAZIL

In the Climate Plan (2024-2035), BECCS and CCS/CCUS are addressed as
relevant pathways to support the achievement of climate targets, by
enabling both emissions mitigation in hard-to-abate sectors and the
compensation of residual emissions over the long term (MMA, 2025).

Four related structural actions are identified:
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ENR.E.08 - Develop Carbon Capture, Transport, Use,
and Storage

CCS/CCUS!’
ENR.E.09 - Develop bioenergy production with carbon
capture and storage (Bio-CCS)
% ENR.E.10 — Strengthen biomass production for energy
use
BECCS ENR.E.13 - Promote infrastructure for carbon dioxide

transport and storage

T CCS and CCUS solutions are linked to a specific long-term structural action (ENR.E.08), which is directly
influenced by other actions, such as ENR.E.13


https://www.gov.br/fazenda/pt-br/orgaos/spe/desenvolvimento-economico-sustentavel/sistema-brasileiro-de-comercio-de-emissoes/estudos/241209-crtlh-implementacao-sbce-v4.pdf
https://www.gov.br/fazenda/pt-br/orgaos/spe/desenvolvimento-economico-sustentavel/sistema-brasileiro-de-comercio-de-emissoes/estudos/241209-crtlh-implementacao-sbce-v4.pdf
https://www.gov.br/fazenda/pt-br/orgaos/spe/desenvolvimento-economico-sustentavel/sistema-brasileiro-de-comercio-de-emissoes/estudos/241209-crtlh-implementacao-sbce-v4.pdf
https://www.gov.br/mma/pt-br/composicao/smc/plano-clima/plano-clima-mitigacao?_authenticator=ff9d5877313c976f68209ab818086c01fe9af81c
https://www.gov.br/mma/pt-br/composicao/smc/plano-clima/plano-clima-mitigacao?_authenticator=ff9d5877313c976f68209ab818086c01fe9af81c
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https://www.gov.br/fazenda/pt-br/orgaos/spe/desenvolvimento-economico-sustentavel/sistema-brasileiro-de-comercio-de-emissoes/estudos/241209-crtlh-implementacao-sbce-v4.pdf
https://www.gov.br/fazenda/pt-br/orgaos/spe/desenvolvimento-economico-sustentavel/sistema-brasileiro-de-comercio-de-emissoes/estudos/241209-crtlh-implementacao-sbce-v4.pdf
https://www.gov.br/fazenda/pt-br/orgaos/spe/desenvolvimento-economico-sustentavel/sistema-brasileiro-de-comercio-de-emissoes/estudos/241209-crtlh-implementacao-sbce-v4.pdf
https://www.gov.br/mma/pt-br/composicao/smc/plano-clima/plano-clima-mitigacao?_authenticator=ff9d5877313c976f68209ab818086c01fe9af81c
https://www.gov.br/mma/pt-br/composicao/smc/plano-clima/plano-clima-mitigacao?_authenticator=ff9d5877313c976f68209ab818086c01fe9af81c
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POTENTIAL CCS/CCUS DEMANDERS

|dentifies industrial facilities facing greater decarbonization challenges and, therefore, with a higher likelihood of
considering CCS/CCUS as a mitigation pathway. It highlights the spatial distribution of major emission sources, enabling
the identification of industrial clusters with potential to suppart hubs, shared infrastructure, and systemic cost
reductions—while also indicating where higher demand for carbon credits may emerge.

Seven sectors are considered: steel, cement, oil and gas (086) production, refining, chemical industry, mining, and
fossil-fuel-fired thermal power plants (TPPs). For steel, cement, chemicals, and mining, emissions estimated for 2024
are used; for 0&G production and refining, 2023 data are adopted. In the case of fossil TPPs, only plants operating
between 2021 and 2025 are included, using the period average to reduce the influence of hydrological variability on
thermal dispatch.

BECCS - POTENTIAL AVAILABILITY OF BIOGENIC CO,

Broadens the analysis to less immediate opportunities associated with future
expansion - such as new ethanal plants and increased biomethane production - as well
as sources requiring additional capture infrastructure (e.q.. cogeneration exhaust

gases or processes with more diluted C0,, streams, such as pulp and paper 0 5

industries).

Supports medium-term planning by indicating where BECCS may expand through more
robust investments and industrial integration, helping anticipate infrastructure needs
(transport and storage) and policy measures required to enable scale-up.

BECCS - IMMEDIATE AVAILABILITY OF BIOGENIC CO,

Represents currently available biogenic GO0, sources (based on actual 2024 production) that
generate relatively pure and concentrated streams - particularly from ethanol fermentation
(sugarcane and corn) and biomethane-related pathways. Given their lower capture complexity,
these sources tend to require more limited investments (e.q.. compression, logistics, and storage).

Functions as a short-term prioritization indicator for BECCS, identifying where projects are more
likely to be deployed rapidly, accelerating learning effects, market development, and the potential
large-scale generation of negative emissions.

04

(ualitatively identifies geological formations with potential for subsurface OO, storage. Three
main classes are considered: (i) depleted or depleting oil and gas fields, (ii) saline reservoirs,
and (jii) mafic/ultramafic rocks with mineralization potential (storage via chemical reaction).

Applies minimum viability criteria: the presence of a geological seal (to reduce leakage risk); a
typical depth of > B00 m for depleted fields and saline reservaoirs (conditions under which CO,,
tends to remain in a supercritical state); and a differentiated criterion of > 400 m for
mafic/ultramafic rocks, reflecting the nature of mineral trapping mechanisms.

Shows where geological and geophysical data are available to support more
reliable technical decisions regarding geological GO, storage. It serves as an
indicator of subsurface knowledge maturity, combining the presence of
exploratory wells and 20/3D seismic surveys.

In practice, it helps distinguish areas with higher uncertainty (limited data) from
better-characterized regions (more extensive data), supporting the
prioritization of investments in additional studies, exploratory campaigns, and
risk reduction ahead of demonstration or commercial projects.

TRANSPORT INFRASTRUCTURE

Indicates the presence of infrastructure capable of enabling CO,, transport from capture points to
geological storage sites and/or utilization locations. The focus is on transport modes with established
use or applicability in international projects: pipelines, port facilities, roads, and railways.

The underlying assumptions aim to reflect operational feasibility; for instance, port facilities with
incompatible uses (e.q.. tourism) and unpaved road networks that would hinder sustainable G0,
transport by trucks are excluded. This layer is a key input for understanding costs, scale, and
connectivity of potential hubs.
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EXPLORATORY AND QUALITATIVE NATURE

The map is intended to indicate territorial trends that must be validated through
project-specific analyses. It is reinforced that permanent storage is the priority, while
CO,, utilization is considered an additional benefit.

DIVERSITY OF STORAGE SITES =
An increase in geological heterogeneity among basins is observed, with particular ° 2
emphasis on proximal portions of offshore basins, regions with depleted oil and gas

fields, and emerging prospects in basins such as the Parana Basin.
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DATA AND INFRASTRUCTURE BOTTLENECKS

Limited data availability in inland areas and the lack of dedicated CO,

O 3 transport infrastructure remain key bottlenecks to the advancement of CCS
pathways. Connecting emission sources to geologically secure and
technically robust sinks is essentiall

SHARED INFRASTRUCTURE AND HYBRID LOGISTICS
The development of hubs with shared compression and transport infrastructure is

0 4 strategic to dilute costs and attract investors, while the combination of different
transport modes helps overcome regional challenges and connect isolated
emitters.

BIOENERGY AS A LEVER
The availability of high-purity CO, streams, combined with expansion potential, technological maturity, @

and integration with climate policies, positions the bioenergy sector as strategic for scaling up BECCS.

: 2:::?[.% Estimates from the PNE 2055 indicate a removal potential of over 140 MtCO,eq associated with the
Bathymetry production of liquid biofuels and biomethane.

""" 1,500 m
"l Federal Unit
Sedimentary Basin
| Basement

OPORTUNIDADES PARA AS EMISSOES INDUSTRIAIS

The proximity between major emission hubs and areas with storage potential, combined with
growing competitive pressures from policies such as the Carbon Border Adjustment Mechanism
(CBAM), underscores the need to accelerate CO, hubs, with CCUS acting as a strategic solution
to decarbonize hard-to-abate sectors.
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FAVORABLE FACTORS

National leadership in the production of grains,
animal protein, and agro-industrial inputs,
alongside a decisive role in the global corn
ethanol market. The adoption of CCS
pathways would further enhance the
competitiveness of exports.

Potential synergies with low-carbon hydrogen
production and nitrogen fertilizer plants.

geological knowledge framework

strengthening of regional research

The Brazilian Perspective

KEY CHALLENGES

The expansion of transport
infrastructure, deepening of the

specific to local basins, and
centers capable of conducting

exploratory and monitoring
activities are required.

Regional Analyses

O MARCO ZERO

Brazil's first fully integrated
BECCS project: FS Project
(Lucas do Rio Verde, MT).
Approved financing of BRL
384.3 million (BNDES).

Final Remarks
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OPPORTUNITIES INNOVATION TARGET INDUSTRIES

Initiatives such as the Vale/Circlua @ 1%
086G

project, which focuses on
converting tailings from the
Carajas Complex into low-emission £
cement, enhance circularity and [Bl
expand the range of opportunities
associated with the carbon capture
and storage value chain (TPPs)

A tendency toward site-specific
projects (notably in Amazonas and
Pard, near the Maranhdo border),
with the potential development of
isolated hubs.

Utilization of captured CO, as a
value-added input, fostering local
markets and reducing logistical
dependencies

Mining

Thermal
Power Plants
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Favorable
Ecosystem

Brazil brings
together
geography,
technical capacity,
public policy, and
growing
private-sector
interest to scale
up CCS and
position itself as a
leader in the
supply of
low-carbon
commodities

@

Strength of BECCS

The bioenergy sector
combines readily
available high-purity
CO, streams with
strong expansion
potential, supported by
a sustainable biomass
supply, technological
maturity, and
long-standing
integration with
climate and
carbon-pricing policies.
In this context, Brazil
holds a privileged
position to scale up
the BECCS pathway
globally
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Utilization as a
co-benefit

CO, utilization tends
to follow emission
hubs but should act
as an additional
benefit, rather than
the primary driver of
initial CCS
investments

®

Favorable
Opportunity

Brazil presents
favorable conditions
to advance multiple
CCS pathways, with
applications across

the energy and

industrial sectors.
The realization of this
potential requires the
coordinated
acceleration of
policies and projects,
supported by
risk-mitigation
instruments,
first-of-a-kind project
deployment, and
market creation, in
order to enable scale
and effectively
contribute to climate
targets.
Integration with other
decarbonization
strategies is possible
and necessary
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