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About this report

CCUS Hubs in Brazil: Making the Case, Breaking the Bar-
riers is a report from the Oil and Gas Climate Initiative, with 
support from Petrobras. It is based on a proprietary study 
conducted by S&P Global in May 2023 regarding the po-
tential for a CCUS hub in Brazil and its attendant economic 
effects, as well as additional desk research. The S&P Global 
study includes technical modeling on hub placement and 
other factors, and econometric modeling on GDP and em-
ployment.

About The Oil and Gas Climate Initiative

The Oil and Gas Climate Initiative is a CEO-led organization 
bringing together 12 of the world’s largest oil and gas com-
panies to lead the industry’s response to climate change. 
It aims to accelerate action towards a net zero emissions 
future consistent with the Paris Agreement.

OGCI members are Aramco, bp, Chevron, CNPC, Eni, 
Equinor, ExxonMobil, Occidental, Petrobras, Repsol, Shell 
and TotalEnergies. Together, OGCI member companies 
represent almost a third of global oil and gas production.

OGCI members set up Climate Investment to create a US$1 
billion-plus fund that invests in companies, technologies and 
projects that accelerate decarbonization in energy, industry, 
built environments and transportation.

O U R  M E M B E R  C O M P A N I E S
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About S&P Global
S&P Global is a provider of credit ratings, benchmarks, analytics 
and workflow solutions in the global capital, commodity, auto-
motive and engineering markets. S&P enables governments, 
businesses and individuals with the right data, expertise and 
connected technology so that they can make decisions with con-
viction. From helping their customers assess new investments to 
guiding them through ESG and energy transition across supply 
chains, S&P unlocks new opportunities, helps solve challenges 
and accelerates progress for the world. S&P Global offers its 
customers comprehensive ESG and climate solutions informing 
sustainability, energy transition and climate agendas.

Disclaimer
IHS Global Inc. is part of S&P Global Commodity Insights, a business division of S&P Global Inc. 
(“SPGCI”). SPGCI reports, data, and information referenced herein (“SPGCI Materials”) are the 
copyrighted property of SPGCI and represent data, research, opinions or viewpoints published by 
SPGCI, and are not representations of fact. SPGCI conducted this analysis and prepared the SPGCI 
Materials utilizing reasonable skill and care in applying methods of analysis consistent with normal 
industry practice. Forecasts are inherently uncertain because of events or combinations of events 
that cannot reasonably be foreseen including the actions of government, individuals, third parties 
and competitors. The SPGCI Materials speak as of the original publication date thereof (and not 
as of the date of this document). The information and opinions expressed in the SPGCI Materials 
are subject to change without notice and SPGCI has no duty or responsibility to update the SPGCI 
Materials. Moreover, while the SPGCI Materials reproduced herein are from sources considered 
reliable, SPGCI does not assume responsibility for the accuracy or completeness thereof, nor is 
their accuracy or completeness warranted, nor are the opinions and analyses which are based 
upon it. To the extent permitted by law, SPGCI shall not be liable for any errors or omissions, or 
any loss, damage or expense incurred by reliance on the SPGCI Materials or any statement con-
tained therein, or resulting from any omission. NO IMPLIED WARRANTY OF MERCHANTABILITY 
OR FITNESS FOR A PARTICULAR PURPOSE SHALL APPLY. The SPGCI Materials should not be 
construed as financial, investment, legal, tax or any advice regarding recipient’s corporate or legal 
structure, assets or, liabilities, financial capital or debt structure, current or potential credit rating or 
advice directed at improving recipient’s creditworthiness nor should they be regarded as an offer, 
recommendation, or as a solicitation of an offer to buy, sell or otherwise deal in any investment or 
securities or make any other investments decisions. The SPGCI Materials should not be relied on in 
making any investment or other decision and should not in any way serve as a substitute for other 
enquiries or procedures which may be appropriate. The SPGCI Materials should not be reproduced 
or made available to any other recipient without SPGCI’s prior written consent. Nothing in the 
SPGCI Materials constitutes a solicitation by SPGCI or its Affiliates of the purchase or sale of any 
loans, securities or investments. The SPGCI Materials are supplied without obligation and on the 
understanding that any recipient who acts upon the SPGCI Materials or otherwise changes its posi-
tion in reliance thereon does so entirely at its own risk. SPGCI Materials were prepared for the sole 
benefit of SPGCI’s customer for SPGCI’s customer’s internal business use and may reflect discus-
sions between SPCGI and SPCGI’s customer to which other recipients were not a party, including, 
in certain situations, certain views expressed and information provided by SPCGI’s customer. The 
SPCGI Materials may place particular emphasis on issues that are material to SPGCI’s customer and 
may not address or reflect other recipients’ specific requirements or interests. No portion of the 
SPGCI Materials may be reproduced, reused, or otherwise distributed in any form without the prior 
written consent of SPGCI.  SPGCI Materials reproduced or redistributed with SPGCI’s permission 
must display SPGCI’s legal notices and attributions of authorship. The SPGCI name(s) and logo(s) 
and other trademarks appearing in the SPGCI Materials are the property of S&P Global Inc., or their 
respective owners. S&P Global Inc. also has the following divisions: S&P Dow Jones Indices, S&P 
Global Market Intelligence, S&P Global Mobility, and S&P Global Ratings, each of which provides 
different products and services. S&P Global Inc. keeps the activities of its business divisions 
separate from each other in order to preserve the independence and objectivity of their activities. 
SPGCI publishes commodity information, including price assessments and indices. SPGCI maintains 
clear structural and operational separation between its price assessment activities and the other 
activities carried out by SPGCI and the other business divisions of S&P Global Inc.to safeguard the 
quality, independence and integrity of its price assessments and indices and ensure they are free 
from any actual or perceived conflicts of interest. The Deliverables should not be construed or 
regarded as a recommendation of any specific price assessment or benchmark.
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Executive summary
Global interest in carbon capture, utilization and storage 
(CCUS) has never been higher. The urgency of climate ac-
tion, combined with limited decarbonization options for sev-
eral hard-to-abate sectors, gives CCUS prominent appeal 
on the menu of sustainability technologies.

In Brazil, CCUS could help the country’s growing industrial 
sectors meet their green ambitions and boost their pres-
ence in a rapidly decarbonizing global market. This report 
examines the economic case for CCUS in Brazil and the 
business-model and policy levers the country could use to 
cultivate a CCUS ecosystem. 

The key findings are as follows:

Decarbonization pressures – especially from top 
overseas trade partners – are spurring green 
transformations in a variety of Brazilian industrial 
sectors, in particular iron and steel and ethanol.

Proprietary analysis of existing data, conducted 
for	this	report,	has	identified	eight	places	around	
the	country	that	could	store	a	significant	amount	
of carbon dioxide, including two areas off the 
country’s south-east coast that could account for 
roughly 95% of total domestic storage reserves.

Policy certainty, in the form of clear CCUS regula-
tions at the federal level, combined with a reduc-
tion in import taxes, could reduce Brazilian CCUS 
costs by an average of 18% across seven sectors 
analyzed.

An economic projection calculated for this study 
suggests that CCUS hub development could 
spur up to $3.2 billion per year in GDP growth 
and stimulate the creation of 210,000 new jobs in 
Brazil.

Brazil can look to overseas models for policy 
frameworks that foster CCUS, including via tax 
and	fiscal	policy,	research	and	development	
(R&D) support and more.
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Carbon capture and 
decarbonization
CCUS presents a promising opportunity for countries to reduce their carbon di-
oxide emissions from industrial sectors where few viable alternatives exist. The 
technology started as a niche application in oil extraction but has now evolved into 
a 360-degree decarbonization solution. This report makes the case for CCUS in 
Brazil as the country works to meet its climate ambitions in a way that preserves 
industry and boosts the economy.

CCUS on the global agenda

CCUS has been used for decades as a way to coax oil out of wells nearing deple-
tion – a process known as enhanced oil recovery (EOR). As climate pressures grow, 
the technology is now seen as a prominent decarbonization lever that can be used 
by hard-to-abate sectors to store carbon dioxide geologically, independent of fossil 
fuel production. CCUS is now spreading across the industrial landscape as compa-
nies race to meet net-zero goals against a challenging technological backdrop. 
After years of slow growth or stagnation for much of the 2010s, CCUS has exploded 
in popularity since 2017, with nearly 250 megatonnes per annum (Mtpa) of carbon 
dioxide storage capacity online or in the works as of end-2022 – a 45% gain over 
the previous year.

This growth builds on momentum generated by the Paris Agreement to limit the 
rise in global temperatures to no more than 2°C, and ideally below 1.5°. Translated 
into a net-zero-by-2050 global goal, the Clean Energy Progress Tracker from the 
International Energy Agency (IEA) calls for 1.2 gigatonnes (Gt) of CCUS per year by 
2030. The sector will need to expand rapidly in the years ahead in order to meet 
expectations.

I N T R O D U C T I O N

https://netl.doe.gov/research/coal/energy-systems/gasification/gasifipedia/eor
https://status22.globalccsinstitute.com/2022-status-report/global-status-of-ccs/
https://www.iea.org/energy-system/carbon-capture-utilisation-and-storage#tracking
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Decarbonization of 
Brazilian industry
Brazil recently strengthened the GHG mitigation target it 
set under the Paris Agreement. The country now aims to 
reduce emissions by 48.4% by 2025 and 53.1% by 2030, 
both compared with 2005 levels; its plan to reach carbon 
neutrality by 2050 remains unchanged. CCUS could play 
a substantial role in helping the country meet these goals, 
while supporting key industries and creating jobs.

Two heavy industries in particular – iron/steel and bio-eth-
anol – could see significant CCUS activity. Decarbonization 
pressures, both domestically and emanating from overseas 
markets, are set to impact both sectors as Brazil looks to 
maintain and grow their international stature.

Iron and steel

Brazil is the world’s ninth largest steelmaker, producing a 
total of 34 Mt in 2022. Of this, 13.5 Mt was exported, a 17% 
jump from the previous year. In the first half of 2022, the 
volume of these exports that went to Europe surged 710% 
compared with the same period of 2021, as Russia’s inva-
sion of Ukraine scrambled global markets. Brazil’s steel 
industry has an immense opportunity to capitalize on this 
trend but will need to adapt.

Europe’s carbon levy boosts the business case
Europe has one of the world’s largest and arguably its most 
successful emissions cap-and-trade system, the EU ETS. 
In order to prevent a decarbonizing European industry 
from losing competitiveness against global peers, Europe 
has recently implemented the Carbon Border Adjustment 
Mechanism (CBAM), a tariff on imported goods – including 
iron and steel – made via carbon-intensive processes (Box 
1). CBAM requires importers to report their emissions start-
ing in 2023, with fee collection beginning in 2026. Tariffs 
increase gradually over several years.

C H A P T E R  O N E

https://unfccc.int/sites/default/files/NDC/2022-06/Updated - First NDC -  FINAL - PDF.pdf
https://worldsteel.org/media-centre/press-releases/2023/december-2022-crude-steel-production-and-2022-global-totals/
https://www.oecd.org/industry/ind/steel-market-developments-Q4-2022.pdf
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/metals/072822-h1-brazilian-steel-exports-to-europe-skyrocket-710-on-year-amid-war-in-ukraine
https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets_en
https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism_en
https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism_en
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Europe’s Carbon Border Adjustment Mechanism
Europe’s aim is to prompt its industry to decarbonize without being undercut by imports 
from places with no price on carbon.

What products are covered?
 ■ Power
 ■ Iron and steel (including some 

             sub-products)
 ■ Cement
 ■ Fertilizer

 ■ Aluminum
 ■ Hydrogen
 ■ Some polymers

How does it work?
 ■ Importers	must	report	the	embedded	emissions	of	their	products,	verified	by	inde-

pendent third-parties.
 ■ Both direct and indirect emissions will be considered.
 ■ Importers	must	purchase	CBAM	certificates	to	cover	emissions.
 ■ Producers from countries where a carbon price exists will pay only the difference 

between the EU ETS and their domestic fee.                  
 ■ Importers who fail to report will be taxed the same rate as the worst-performing 10% 

of domestic EU producers.
 ■ The	cost	of	a	CBAM	certificate	at	a	given	moment	in	time	is	the	average	weekly	

price of the EU domestic emissions-trading allowance.

What is the timeline?
 ■ 2023: reporting obligation kicks in.
 ■ 2026:	importers	must	purchase	CBAM	certificates	covering	2.5%	of	emissions.
 ■ 2026-2034: share of emissions covered by CBAM rises gradually (Figure 1).
 ■ 2034:	importers	must	purchase	CBAM	certificates	covering	100%	of	emissions.

F I G U R E  1

B O X  1
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S&P Global expects that fees Brazilian steelmakers will have to pay to import unabated 
products to the EU could approach $281.60 per tonne (t) of carbon dioxide by 2050, up 
from nothing today (Figure 2). Given the increasing importance of the European market to 
Brazilian steelmakers, CBAM could potentially drive significant decarbonization efforts in 
the sector.

Decarbonizing steel with CCUS
The options available to decarbonize iron 
and steel are limited. Experts consider it 
one of the hardest-to-abate sectors, due 
both to its reliance on fossil energy to 
generate the high temperatures needed for 
processing, as well as the carbon dioxide 
emitted in the conversion of iron to steel.

This is spurring major steelmakers to con-
sider CCUS as a decarbonization lever. 
China’s Baowu Group, the world’s largest 
steel producer, is mulling a plan that could 
store tens of millions of tonnes of carbon 
dioxide per year, while second-largest 
steelmaker ArcelorMittal of Luxembourg 
also sees CCUS on its decarbonization 
roadmap. CCUS’s importance would grow if 
IEA projections that it will contribute around 
15% of total iron and steel industry decar-
bonization by 2060 are realized.

Bio-ethanol

Brazil is the world’s second-largest etha-
nol producing country, trailing only the US 
and accounting for 27% of global volumes 
of the fuel. The country has implemented 
a policy framework, RenovaBio, to support 
the ecosystem. Fuel distributors must pur-
chase decarbonization credits (CBIOs) in 
line with mandatory targets set by Brazil’s 
government, which will increase over time 
(Figure 3). Ethanol producers issue CBIOs, 
which represent one tonne of avoided car-
bon dioxide equivalent (CO2e) relative to a 
fossil-fuel baseline. CBIOs can be traded on 
the open market, with prices determined by 
supply and demand (Figure 4).

https://www.brookings.edu/articles/the-challenge-of-decarbonizing-heavy-industry/
https://www.reuters.com/business/energy/shell-jointly-study-east-china-carbon-project-with-sinopec-baowu-basf-2022-11-04/
https://corporate.arcelormittal.com/sustainability/climate-action-reports
https://www.iea.org/reports/transforming-industry-through-ccus
https://ethanolrfa.org/markets-and-statistics/annual-ethanol-production
https://www.gov.br/mme/pt-br/assuntos/secretarias/petroleo-gas-natural-e-biocombustiveis/renovabio-1/renovabio-ingles
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The steadily rising price of CBIOs, which is expected to exceed $50/tCO2e by the early 
2030s, could spur increased adoption of decarbonization methods, such as CCUS, along 
the biofuel supply chain. This includes capture of carbon dioxide released during the con-
version of raw crop feedstock (in Brazil’s case, usually sugarcane) into ethanol (Figure 5), 
where the emissions are in a highly purified form that is much less costly to process than 
from other sources. It could also potentially include use of ethanol as part of a bioenergy 
with carbon capture and storage (BECCS) process, in which biomass is burned to generate 
electricity or heat and the emissions captured.
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The growth of CCUS – including BECCS, which the IEA says must reach 190 Mt/year glob-
ally by 2030 in order for the world to reach net-zero emissions by 2050 – could be a factor 
that will help drive down the average carbon intensity of Brazil’s overall fuel mix, a key 
lever of the country’s broader decarbonization strategy (Figure 6).

This will also help boost the prospects 
of Brazilian ethanol in overseas markets 
with their own low-carbon fuel standards 
(LCFSs). California is a prominent exam-
ple: in 2009 it was the first jurisdiction in 
the world to implement a LCFS, which was 
updated in 2019 to allow fuels decarbon-
ized via CCUS. It provides credits for fuel 
producers – including those based outside 
the state – whose products meet or under-

shoot a carbon intensity level set by state 
regulators. This level will decline over time. 
Modeling indicates that the credit value 
could exceed $200/tCO2e by 2040.

Brazil’s sugarcane-based ethanol is already 
present in the state due to its lower carbon 
footprint compared with the corn-based 
ethanol prevalent in America’s Midwest. 
CCUS has the potential to further boost its 

https://www.iea.org/energy-system/carbon-capture-utilisation-and-storage/bioenergy-with-carbon-capture-and-storage
https://www.sfgate.com/green/article/air-resources-board-moves-to-cut-carbon-use-3243880.php
https://www.sfgate.com/green/article/air-resources-board-moves-to-cut-carbon-use-3243880.php
https://ww2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard/about
https://www.iea.org/policies/11671-california-low-carbon-fuel-standard
https://ww2.arb.ca.gov/resources/documents/lcfs-basics
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popularity – as well as the price premium 
Brazilian producers can enjoy on the Cal-
ifornia market. This, in combination with 
CBIOs, could help defray the cost of eth-
anol CCUS, which is around $75/tCO2e, 
including transport.

Other sectors

Although the economic case for CCUS 
adoption in Brazil’s iron and steel and 
ethanol sectors is compelling, CCUS tech-
nologies can capture carbon from virtu-
ally any point-source of emissions, giving 
them wide applicability across industries. 
According to S&P Global analysis, other 
sectors in Brazil that could also benefit from 
CCUS adoption include cement, oil refining, 
ammonia, methanol, power generation and 
gas processing. Brazil’s global position in 
cement and oil refining in particular is size-
able and growing. 

Cement
Brazil is the world’s seventh largest maker 
of this essential good, according to one 
estimate. The cement industry accounts for 
about 8% of global emissions and faces a 
particularly difficult path toward decarbon-

ization, due to the large share of carbon 
dioxide released by the industrial process 
itself, rather than from energy use.

CCUS may be able to fill much of this gap, 
and the IEA forecasts it will account for 18% 
of the sector’s emissions reductions globally 
by 2060. This is spurring a number of lead-
ing cement companies, including Holcim, 
the world’s top producer, to integrate CCUS 
technologies. HeidelbergMaterials, another 
major player, is working on a plant in Nor-
way that could capture 400,000 tonnes of 
carbon dioxide per year starting in 2024.

Oil refining
New discoveries have increased Brazil’s 
known oil deposits significantly in recent 
years, making it one of the world’s top-10 
producers of liquid fuels, with an annual 
refining capacity of 2.3 million barrels per 
day. With a potential boost to domestic 
oil refining capacity looming, CCUS could 
potentially reduce the emissions generated 
in this process. Globally, refining is respon-
sible for around 5% of global greenhouse 
gas emissions, meaning that any dent in its 
carbon footprint could make a meaningful 
contribution to the climate battle.

https://finance.yahoo.com/news/20-largest-cement-producing-countries-142155332.html
https://finance.yahoo.com/news/20-largest-cement-producing-countries-142155332.html
https://www.cbsnews.com/news/cement-industry-co2-emissions-climate-change-brimstone/
https://www.iea.org/reports/transforming-industry-through-ccus
https://www.holcim.com/sites/holcim/files/2022-04/08042022-holcim-climate-report-2022.pdf
https://www.reuters.com/business/environment/germany-backs-norwegian-plan-capture-carbon-cement-2023-01-06/
https://www.reuters.com/business/environment/germany-backs-norwegian-plan-capture-carbon-cement-2023-01-06/
https://www.sciencedirect.com/science/article/pii/S2666675822001576


CCUS HUBS IN BRAZIL REPORT   |    14

MAKING THE CASE, 
BREAKING THE BARRIERS

CCUS in Brazil: 
Considerations for 
a hub

02



CCUS HUBS IN BRAZIL REPORT   |    15

CCUS in Brazil:    
Considerations for 
a hub
What is a CCUS hub?

CCUS is a capital-intensive activity that requires significant 
resources and technical know-how. Its value chain can 
broadly be divided into three components:
1. Capture: carbon dioxide is separated from other chem-

icals emitted during an industrial process before it can 
enter the atmosphere.

2. Transport: carbon dioxide is moved from the point of 
capture to a storage site.

3. Storage: carbon dioxide is sequestered underground, 
permanently, with no leakage.

Complex considerations colour each step, making the 
creation of a full CCUS value chain a difficult proposition 
for a single company. Especially on the storage side, CCUS 
benefits from the economies of scale that a consortium of 
players can provide. Many viable storage sites are massive 
underground reservoirs that a single company would be 
hard-pressed to fill. Transport infrastructure – usually in the 
form of pipelines or ships – is also more cost-efficient when 
several partners work together in cooperation and co-in-
vestment.

This is where CCUS hubs come in: they are collections of 
industrial facilities, all plugging into a single shared trans-
port and storage apparatus. Several countries are playing 
host to active or nascent CCUS hubs (see Chapter 4) to 
provide the right conditions to meet the needs of industrial 
decarbonization and net-zero goals.

Conditions could be ripe for a hub in Brazil

Much of Brazil’s population and industrial activity are con-
centrated in the country’s south-east coastal areas. Sig-
nificant iron and steel activity in particular takes place in a 
cluster of three states – Rio de Janeiro, Espírito Santo and 
Minas Gerais – labelled by S&P Global as Upper Southeast. 
Ethanol production, meanwhile, is concentrated in two 
regions: SP-MS, composed of the states of São Paulo and 

C H A P T E R  T W O
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Mato Grosso do Sul, and Central West, composed of the states of Goiás, Distrito Federal 
and Mato Grosso (Figure 7). 

S&P global analysis of existing data has unveiled eight places that could potentially store a 
significant share of emissions from these and the other sectors described above.1

NOTES
1 No original on-site surveys were conducted for this study; potential fitness as a carbon dioxide reservoir could differ from real-world findings.
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It found substantial capacity in two areas in particular: the Campos depleted oil and gas 
fields, off the coast of the Upper Southeast, and the Parana basin, where a massive deep 
saline formation has storage potential of over 12 Gt of carbon dioxide (Figure 8). Public 
data on the aquifer is virtually non-existent, but Petrobras has conducted initial subsurface 
work to better understand pressure-based storage resources. This combination of highly 
concentrated industrial emissions and vast storage potential positions these areas well for 
a CCUS hub, provided various hurdles can be overcome.
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Barriers to Brazil’s hub development

Brazil faces a number of challenges in 
implementing a CCUS hub. These factors 
have sown hesitation among potential 
industrial players and must be overcome in 
order to spur the creation of a CCUS value 
chain akin to overseas peers. Barriers gen-
erally fall into three categories: financial 
and commercial, regulatory, and 
technological. 

Financial and commercial
 ■ Cross-sector risks make investment 

challenging for a typical investor. All 
links in the value chain – from the 
capture plant to transport and storage 
assets – must be operating simultane-
ously in order for the economics to work 
out.

 ■ CCUS is capital-intensive and the cost 
of capital is critical in improving project 
economics.

 ■ Non-CCUS alternatives (e.g., plant 
retirement, fuel switching, renewable 
energy) can sometimes be deployed at 
lower cost and with incremental value 
streams; CCUS is pure cost (unless 
captured carbon can be monetized) and 
must be justified with clear price signals 
or incentives.

Regulatory
 ■ Brazil currently lacks detailed CCUS 

regulations (legislation is under consid-
eration but has yet to be passed).

 ■ A bill on the Brazilian carbon market is 
under discussion in Congress.

Technological
 ■ CCUS technology is proven but costs 

remain significantly high for Brazilian 
operators.

 ■ Technology cost reduction roadmap 
remains unclear (see next section).

 ■ Capture technology is less efficient for 
retrofitted facilities than greenfield sites.

Bending Brazil’s CCUS cost curve

Policy certainty is needed to not only spur 
the kind of value-chain coordination that 
CCUS players require. It can also help cut 
technology costs. In some cases, this could 
be a function of tax credits and subsidies 
along the lines of the US Inflation Reduction 
Act (IRA). While some factors affecting tech-
nology cost are subject to global trends, 
Brazil must tackle two policy-related fiscal 
barriers that prevent substantial savings for 
hub developers: high import taxes and high 
weighted average cost of capital (WACC).

Taxes are the first barrier. According to S&P 
Global calculations, direct and indirect im-
port taxes together average 65% for carbon 
capture equipment. This helps drive up the 
cost of imports, which occupy an outsized 
share – roughly 90% – of total capital ex-
penditure (capex) on capture equipment 
(Figure 9).

https://cdn.catf.us/wp-content/uploads/2023/02/16093309/ira-carbon-capture-fact-sheet.pdf?swpmtx=b76ad2f5e2373620ea6229f7d2dab0cb&swpmtxnonce=2b0c834ff7
https://cdn.catf.us/wp-content/uploads/2023/02/16093309/ira-carbon-capture-fact-sheet.pdf?swpmtx=b76ad2f5e2373620ea6229f7d2dab0cb&swpmtxnonce=2b0c834ff7
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S&P Global projects that while a domestic supply chain could eventually eat into imports, 
through the late 2030s at least, Brazil will spend high sums on imported equipment, barely 
budging from current levels under a business-as-usual scenario (Figure 10). This implies 
that a significant sum of money that could go toward developing a local supply chain is 
being spent on imports and their associated taxes.

The second barrier – high WACC – describes a conservative financing environment in 
which capital is both scarce and relatively expensive. This results from a confluence of 
factors, including overall prospects for CCUS amid rising decarbonization pressures. Policy 
certainty could go a long way to lowering WACC for carbon capture, which S&P Global re-
search suggests could be as high as 14% without any change to the regulatory framework, 
compared with single-digit WACCs in places like Canada and the US. A clear regulatory 
framework – potential models for which will be explored further in Chapter 4 – could shave 
four percentage points off this figure, according to S&P Global modeling. Combine this with 
repeal of import taxes, and savings could be substantial.
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The business and 
economic case for 
CCUS
The global context

Industrial decarbonization can be an intimidating prospect 
for companies whose business models depend on fossil 
fuels and unabated emissions. The IEA projects that 5 mil-
lion workers will need to shift out of the fossil-fuel industry 
in order for the world to reach net-zero emissions by 2050; 
not all will have clean-energy jobs waiting for them.

This makes CCUS an appealing way for industrial firms to 
maintain their operational structures and reduce pollution 
while planning future steps of their energy transition. As 
new technologies and market incentives arise, different 
options may become more competitive, but CCUS can 
provide specific sweeteners of its own. These arise through 
mechanisms like carbon markets (both mandatory and 
voluntary), tax credits, low-carbon product premiums and 
carbon dioxide as a commodity. The latter requires utiliza-
tion of carbon dioxide rather than storage, but could be an 
option for emitters if markets for products like synthetic fuel 
(which use captured carbon dioxide combined with hydro-
gen) mature.

Price premiums on low-carbon products are now found in 
jurisdictions around the world, such as the California LCFS. 
These are often spurred on by carbon markets or regula-
tions. This again points to the essential role governments 
play in fostering the kind of decarbonization that CCUS can 
enable.

Governments have several reasons of their own to support 
CCUS value chains (Box 2). Such value chains can be an 
integral part of a “just transition” away from a carbon-based 
economy. They can catalyze new industries and provide 
scale for nascent innovations like direct air capture with 
storage (DACS). Beyond simply providing decarbonization 
roadmaps for heavy industry, CCUS hubs can have trick-
le-down effects on the wider economy.

C H A P T E R  T H R E E

https://www.iea.org/reports/world-energy-employment/overview
https://ccushub.ogci.com/policies-business-models/business-models/#businessModelForEmitters
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Box 2: The macroeconomic case for CCUS hubs
Evidence is accumulating that points to the macroeconomic benefits from CCUS 
hubs. From job creation and preservation to kickstarting carbon markets, hubs 
provide value beyond climate and decarbonization levers:

Roles in the fossil-fuel industry that may be at risk in a transition to clean energy 
can be repurposed to support CCUS. Oil and gas industry skills such as subsur-
face exploration are a vital part of CCUS value chains. Similarly, CCUS can help 
industrial regions hold onto – and even increase – employment while decarbon-
izing. This could help minimize disruption to the wider community from economic 
dislocations like job losses.

1 Enabling a just transition

 ■ One study from the UK estimates that CCUS could preserve 53,000 jobs in 
energy-intensive industries by 2030.

 ■ Developers of the East Coast Cluster, a UK hub, include several economic 
projections for their project:

Article 6 of the Paris Agreement establishes a mechanism through which coun-
tries can buy, sell and trade carbon credits. The aim is to form a robust carbon 
market that unlocks incentives for carbon dioxide to stay out of the atmosphere. 
Given the immense quantities of carbon dioxide that could potentially be seques-
tered in underground storage sites, CCUS can serve as a pathway to carbon-mar-
ket formation, with countries that boast significant geological storage resources 
managing carbon for larger regions.

2 Scaling up carbon markets

Hydrogen’s role in decarbonization is growing as industries look to this versa-
tile energy carrier for power and heat that cannot come from electrical sources. 
Producing hydrogen from natural gas with CCUS is currently the cheapest way 
to produce low-carbon hydrogen, which could subsequently provide energy for 
other industrial applications in the hub area. Pre-existing transport and storage 
infrastructure also helps build the business case to locate DACS facilities around 
CCUS hubs, which could accelerate development of this nascent sector.

3 Boosting hydrogen and DACS

The economic case in Brazil

Brazil could see similar broad-based benefits from CCUS. According to S&P Global mode-
ling, successful implementation of all eight potential hubs could contribute up to $3.2 billion 
per year to Brazil’s GDP and stimulate the creation of 210,000 new jobs (Figure 11).2 Most 
employment over the first decade would occur in hub construction, while operations roles 

 ■ Supporting and/or creating roughly 25,000 industrial jobs between 
2023 and 2050

 ■ More than £2 billion average gross value added to 2050

NOTES
2 This assumes a best-case scenario in which all hubs are built relatively quickly and with no major hurdles.

https://ccushub.ogci.com/policies-business-models/policies-regulations/#whyShouldTheGovernmentsSupportCCUSHubs
https://www.lse.ac.uk/granthaminstitute/publication/seizing-sustainable-growth-opportunities-from-carbon-capture-usage-and-storage-in-the-uk/
https://eastcoastcluster.co.uk/
https://www.worldbank.org/en/news/feature/2022/05/17/what-you-need-to-know-about-article-6-of-the-paris-agreement
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4282891
https://ccushub.ogci.com/policies-business-models/policies-regulations/#whyShouldTheGovernmentsSupportCCUSHubs
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From 2028–2037, construction of plants and installation of CCUS equipment capex would 
support 83% of new jobs, including an average of 186,000 jobs per year from 2028–2032 
and 155,000 jobs per year from 2033–2037. From 2038–2042, operation and maintenance 
activities would support 61% of new jobs – an average of 90,000 jobs per year, rising to 
118,000 jobs per year from 2042–2047, as the CCUS industry continues to scale. This 
equates to 53 new jobs for every $1 million in direct capex or opex spending. 

would take over subsequently. Multiplier effects amplify the spillover benefits to the wider 
economy, with $819,000 worth of GDP in areas adjacent to the CCUS value chain generat-
ed for each $1 million invested in capex or operating expenditure (OPEX) (Figure 12).
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Utilities and construction will see significant GDP gains from the hub development, with 
29% of the total added value flowing to the former, which includes electricity, steam, gas 
and water. Total added value for this sector could equal $18.4 billion from 2028–2050, 
while the construction sector could see $15.8 billion in added value over the same time 
frame.
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The path forward
Fostering a CCUS value chain depends on the willingness 
of industrial participants – including transport and storage 
operators – to commit to long-term investments. This takes 
policy certainty, an amenable financing environment and 
clear-eyed judgments about which business model will 
work best in a given context.

CCUS hub business models: three options

CCUS hub business models generally fall into three catego-
ries: full vertical integration, transport and storage integra-
tion, and independent operators.

 ■ Full vertical integration: the same entity – either a 
single company, a joint venture or a public-private part-
nership – owns and operates the entire CCUS process, 
including capture, transportation and underground 
storage. 

 ■ Transport and storage (T&S) integration: the emitter in-
stalls capture equipment themselves or hires a third-par-
ty provider to do it. A separate entity, meanwhile, owns 
and operates the T&S infrastructure, charging a fee to 
the emitter.

 ■ Independent operators: a range of separate transport 
operators and storage providers, owned and operated 
by separate entities, collaborate across the value chain, 
collecting fees from the emitter.

C H A P T E R  F O U R
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Each model has benefits and drawbacks, summarized in the table below:

Benefits Drawbacks

Full vertical 
integration

• Full control over the process
• Maximum	efficiency	and	cost	

savings

• Limits	entrants	to	those	with	suffi-
cient resources to establish a full 
value chain

• May face regulatory scrutiny over       
anticompetitive behavior

T&S integration • Reduces costs
• Improves coordination be-

tween T&S components

• Lower level of specialization on dif-
ferent skillsets could lead to redun-
dancy	and	inefficiency

Independent 
operators

• With different skillsets, com-
panies can focus on one area 
and specialize

• More	flexible	solutions

• Introduces various points of friction 
and competing interest between 
different companies

• Lowest	level	of	efficiency	and	cost	
savings

A mix of the three models can be found across top global hubs, although T&S integration 
is relatively popular as a midway point between full integration and full independence. Oil 
and gas companies in particular typically already have both T&S expertise and infrastruc-
ture at the ready. They will likely gravitate toward a T&S integration model, as seen in the 
below examples:

Country Project Model Sponsor

UK East Coast Cluster T&S integration Capture (C): NZT Power, H2T-
eesside and Teesside Hydro-
gen carbon dioxide capture
T&S: bp, Equinor and TotalEn-
ergies

UK HyNet North West T&S integration C: Padeswood, Runcorn, Pro-
tos, BNL0 and HPP1
T&S: Eni

US Bayou Bend T&S integration C:	undefined
T&S: Chevron, Talos Energy 
and Equinor

US Illinois BECCUS Full vertical 
integration

C, T&S: ADM

US Donaldsonville Independent opera-
tors

C: CF Industries
T: EnLink Midstream
S: ExxonMobil

Norway Northern Lights/ 
Longship

T&S integration C: Hafslund and Heidelberg
T&S: Northen Lights JV 
(Equinor, Shell and TotalEn-
ergies)

Netherlands Porthos T&S integration C: Air Liquide, Air Products, 
ExxonMobil and Shell
T&S: Porthos JV (EBN, Gasunie 
and Port of Rotterdam 
Authority)

https://eastcoastcluster.co.uk/
https://hynet.co.uk/
https://ccushub.ogci.com/focus_hubs/bayou-bend-ccs/
https://www.carbonbrief.org/analysis-negative-emissions-tested-worlds-first-major-beccs-facility/
https://gov.louisiana.gov/index.cfm/newsroom/detail/3773
https://norlights.com/
https://norlights.com/
https://www.porthosco2.nl/en/
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A promising model sees oil and gas companies that run T&S repurposing existing gas pipe-
lines and depleted fields for carbon dioxide. This is what Eni intends to do at HyNet North 
West, for instance. The Northern Lights JV – comprised of Equinor, Shell and TotalEnergies 
– on the other hand, will compress and liquefy carbon dioxide from a variety of industrial 
emitters across Europe, transport it by ship and store it in a saline aquifer under the seabed 
of the North Sea.

How to bring CCUS costs down

As discussed in Chapter 2, Brazil has some 
notable policy levers it could pull to lower 
the cost of CCUS in key sectors. At a global 
level, cost reductions from technological 
advancement and other factors could help 
make CCUS yet more economical, com-
pounding the benefits accrued by favorable 
tax policy and a clear regulatory regime. In 
general, capture constitutes the costliest 
component of a CCUS project. Several com-
panies are working on new, cheaper forms 
of capture; technologies in early rollout or 
drawing-board stages include next-genera-
tion solvents, membranes and sorbents, all 
of which could potentially solve problems 
with current capture methods.

Savings can also be found in other parts 
of the CCUS value chain beyond capture. 
Compared with improvements in capture 
technology, gains in these areas may be 
more incremental, but they are worth keep-
ing an eye on:

• Enhanced saline formation mapping: 
better understanding of the subsurface 
terrain where carbon dioxide could be 
stored could help increase knowledge 
about the quality of reservoirs near in-
dustrial clusters. Although spent oil and 
gas fields can be repurposed for stor-
age, these are not always located close 
to the sources of carbon dioxide. Better 
characterization of the subsurface could 
help reduce transport distances.

• Carbon dioxide compression: in 
post-combustion capture processes, 
significant amount of energy are used 
to prepare the captured carbon diox-
ide stream for transport. Low-pressure 
carbon dioxide streams could be com-

pressed to a dense phase (>8 megapas-
cals), easing transport and reducing 
associated costs.

• Technologies enabling high utilization 
of shared infrastructure: these include 
sensors and machine-learning applica-
tions that can help operators prevent 
downtime, detect wear-and-tear before it 
causes problems, forecast usage sched-
ules and generally get the most out of 
each piece of equipment.

Policy enablers: the global context

Carbon regulations
Governments over the world are weaving to-
gether different strands of policy to incentiv-
ize CCUS. While the regulatory landscape in 
Brazil is still nascent, the country can learn 
from overseas peers where CCUS hubs are 
already in place or taking shape.

At the highest level, countries can foster 
CCUS by regulating GHG emissions. This 
will force companies to either switch to 
non-fossil forms of energy or capture emis-
sions before they enter the atmosphere. 
Countries have enacted a slew of policies 
targeting GHG emissions, many involving 
carbon pricing; they generally fall into the 
following categories:

1 Regulations 
Regulators set rules and standards 
and punish non-compliance 

 ■ For example, an emitter needs 
to reduce its carbon footprint by 
adopting a technological solu-
tion (or emissions management) 
or it will pay a fine for unabated 
emissions.

https://ccushub.ogci.com/focus_hubs/northern-lights/
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2 Pricing
Regulators set a tax on carbon emissions and/or enact an emissions-trading 
scheme (ETS).

 ■ Tax: this is linked directly to emissions or carbon intensity of inputs. Govern-
ments collect the taxes to fund climate policies or return money to taxpayers. 
Compliance costs may be passed down to products and services.

 ■ ETS: sometimes referred to as a cap-and-trade system. An ETS caps the to-
tal level of greenhouse gas emissions and allows those industries with low 
emissions to sell their extra allowances to larger emitters. By creating supply 
and demand for emissions allowances, an ETS establishes a market price for 
greenhouse gas emissions. The cap helps ensure that the required emission 
reductions will take place to keep the emitters (in aggregate) within their pre-al-
located carbon budget. A carbon tax directly sets a price on carbon by defining 
a tax rate on greenhouse gas emissions. It is different from an ETS in that the 
emissions-reduction outcome of a carbon tax is not pre-defined, but the car-
bon price is.

 ■ Compensation mechanisms (baseline and credit): these focus only on positive 
mitigation measures. Participation is  voluntary and may or may not interface 
with regulated systems (such as an ETS). A parameter (baseline) is established, 
normally with reference to a business-as-usual scenario. Once this parameter 
is established, project activity proponents generate carbon credits by reducing 
their emissions to levels below those of the defined baseline. This generates 
emissions-reduction credits that can be used both for regulated entities (func-
tioning as offset credits for an ETS), and also by companies or corporations, not 
covered by ETS regulations, that wish to voluntarily offset.

CCUS-specific policy enablers
Beyond emissions regulations, CCUS-specific policy enablers can take many forms. A 
robust, science-based framework for CCUS use and deployment is often the first step in 
any policy agenda; many countries will pair this with R&D support, direct grants and more; 
these are defined in the table below and matched with various global markets in Figure 13.

Enabler Definition Example(s)

Robust framework Countrywide rules or strategic 
energy plan specifying intention 
to either capture/transport/store 
carbon dioxide or accelerate 
CCUS technology development

• Norway: carbon dioxide 
storage and transport reg-
ulations

• UK: Goal of 20–30 MtCO2/
year of CCUS by 2030

Carbon dioxide 
standards

Regulations meant to drive down 
carbon dioxide emissions across 
the economy (see section above)

• UK: Road Vehicle Carbon 
Dioxide Emission Perfor-
mance Standards

R&D support Any R&D initiative that could pro-
vide innovation and technology 
for CCUS

• Norway: SkatteFUNN

Tax credits Credit for carbon dioxide capture 
and storage/use to offset part of 
the	investment	and/or	qualified	
research expenses for CCUS

• US: 45Q

https://www.iea.org/policies/12551-regulations-relating-to-exploitation-of-subsea-reservoirs-on-the-continental-shelf-for-storage-of-co2-and-relating-to-transportation-of-co2-on-the-continental-shelf
https://www.iea.org/policies/12551-regulations-relating-to-exploitation-of-subsea-reservoirs-on-the-continental-shelf-for-storage-of-co2-and-relating-to-transportation-of-co2-on-the-continental-shelf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1045066/ccus-transport-storage-business-model-jan-2022.pdf
https://www.legislation.gov.uk/uksi/2021/898/contents/made
https://www.legislation.gov.uk/uksi/2021/898/contents/made
https://www.legislation.gov.uk/uksi/2021/898/contents/made
https://www.skattefunn.no/en/about-skattefunn/
https://www.iea.org/policies/4986-section-45q-credit-for-carbon-oxide-sequestration
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Grants/direct funding Financial aid that directly sup-
ports CCUS projects

• The Netherlands: SDE++

Carbon dioxide offtake/
storage guarantee

Assurance of CCUS commercial 
viability, needed to attract private 
capital and limit price risk

• UK: Contracts for Differ-
ence (CfD)

https://english.rvo.nl/subsidies-programmes/sde
https://www.gov.uk/government/publications/contracts-for-difference/contract-for-difference
https://www.gov.uk/government/publications/contracts-for-difference/contract-for-difference
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 ■ Canada’s toolkit includes a price on carbon and investment tax credits for CCUS. The 
province of Alberta and Saskatchewan have also issued grants. Alberta in particular 
was an early mover, amending its Mines and Minerals Act in 2010 to allow the provincial 
government to assume long-term liability for storage sites and to create a post-closure 
stewardship fund.

 ■ In 2016 China listed carbon capture among its strategic focus areas for its 13th Five-Year 
Plan. Officials have since instructed the central bank to issue low-cost loans to carbon 
mitigation projects, including CCUS.

 ■ The EU has enacted several pro-CCUS policies, including an ETS and carbon border 
tariff (see Chapter 1), innovation grants, expedited permitting for cross-border projects 
and quantitative targets for carbon storage (50 Mt/year by 2030). These are generally 
on top of individual country incentives.

 ■ The Netherlands’ chief CCUS enabler is SDE++, which grants operating subsidies 
based on a CfD. The country’s flagship CCUS project, Porthos, benefits from a €2.1 
billion grant for capture, divided between capex and opex. Several state-owned enter-
prises are also part of the consortium managing Porthos’s T&S, including EBN and Port 
of Rotterdam Authority.

National examples of CCUS support
Although there is no one-size-fits-all model for CCUS policy incentives, lessons learned 
from individual countries can prove instructive to nations like Brazil that are still in the early 
stages of formulating their regulatory framework and incentive schemes. CCUS hubs are 
advancing in no small part thanks to these support structures (Figure 14).

https://www.canada.ca/en/department-finance/programs/consultations/2021/investment-tax-credit-carbon-capture-utilization-storage.html
http://www.pbc.gov.cn/en/3688006/3995557/4385345/index.html
https://www.ebn.nl/en/
https://www.portofrotterdam.com/en
https://www.portofrotterdam.com/en
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*Timeframe may be reduced at regulator’s discretion
**In state waters up to nine nautical miles offshore

Jurisdiction Netherlands Norway UK US (Texas)

Licensing 
authority

Ministry of 
Economic Affairs 
and Climate Policy

Ministry of Petro-
leum and Energy, 
Norwegian Petrole-
um Directorate

North Sea 
Transition Authority

Railroad Commission 
of Texas, School Land 
Board**

Monitoring 
obligations

Operator: during 
operations and for 
20 years post-clo-
sure 

State: for the fol-
lowing 30 years

Operator: during 
operations and for 
20 years post-clo-
sure 

State: for the fol-
lowing 30 years

Operator: during 
operations and for 20 
years post-closure 

State: discretionary 
monitoring time-
frame and activities

Operator: during oper-
ation and until demon-
stration that storage 
site will not endanger 
underground sources of 
drinking water

Post-closure 
liabilities

Transferred to 
regulator 20 years 
from site closure*

Transferred to 
regulator 20 years 
from site closure*

Transferred to regu-
lator – Department 
for Energy Security & 
Net Zero – 20 years 
from site closure*

Transferred to School 
Land Board immediately 
upon site closure**

Strong regulatory frameworks also clarify oversight and risk-sharing for CCUS projects. To 
this end, the following table provides examples of legally-codified oversight and risk-shar-
ing arrangements:

 ■ Norway has pumped resources into Longship, likely to be the world’s first full-fledged 
CCUS hub when it starts operating in mid-2024. This includes over €2 billion across the 
project’s set-up phase and for two Norwegian capture projects.

 ■ The UK has set up several direct funding sources for CCUS. This started as £1 billion to 
fund four clusters (currently HyNet North West, the East Coast Cluster, Acorn CCS and 
Viking T&S), each currently in different stages of planning and evaluation. The pot of 
money has since ballooned to £30 billion over the next 20 years, with a goal to store 
20–30 Mt/year. UK hubs also benefit from a government-backed CfD.

 ■ The US’s key driver for CCUS development is its 45Q investment tax credit. First in-
troduced in 2008, it has been revised several times, most recently as part of the IRA, 
which boosted the credit amount, extended the time window for deployment and 
streamlined payment processing. The US also disburses grants for various activities 
along the CCUS value chain, most notably R&D, and supports a number of DACS hubs.

https://www.government.nl/ministries/ministry-of-economic-affairs-and-climate-policy
https://www.government.nl/ministries/ministry-of-economic-affairs-and-climate-policy
https://www.government.nl/ministries/ministry-of-economic-affairs-and-climate-policy
https://www.regjeringen.no/en/dep/oed/id750/
https://www.regjeringen.no/en/dep/oed/id750/
https://www.regjeringen.no/en/dep/oed/id750/
https://www.regjeringen.no/en/dep/oed/id750/
https://www.nstauthority.co.uk/
https://www.nstauthority.co.uk/
https://www.rrc.texas.gov/
https://www.rrc.texas.gov/
https://www.rrc.texas.gov/
https://www.gov.uk/government/organisations/department-for-energy-security-and-net-zero
https://www.gov.uk/government/organisations/department-for-energy-security-and-net-zero
https://www.gov.uk/government/organisations/department-for-energy-security-and-net-zero
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R&D Pilot Scale-up

Public funding/grants for R&D Continued support for and 
scale-up of RenovaBio

Categorizing CCUS as an R&D 
category that oil and gas 
exploration and production 
companies must invest in un-
der current Brazilian law

Government investment into 
carbon dioxide pipelines

Low-carbon industrial policy to foster local supply-chain development

Fiscal incentives (tax credits, carbon price)

Obligations for capture and storage

Support from Brazil’s National Development Bank, potentially in collaboration with the World 
Bank

Streamlined legal and regulatory framework for underground 
storage

Lower import taxes and customs duties – or full exemption – 
for equipment and services

Pipeline third party access

Fully operational ETS

Building-code changes that 
incentivize low-carbon 
cement and/or steel

Price premiums for low-
carbon products

Potential policy enablers for Brazil

The Fuel of the Future government bill, introduced in September 2023 and currently in the 
legislative process, provides a promising goals-based framework for carbon capture and 
storage. It gives the National Petroleum Agency, as regulator, sufficient agility to adapt to 
developments in the nascent CCUS industry.

It does not address policy incentives, but Brazil has an opportunity to build on successful 
policy activations elsewhere. The best policy mix includes support at various stages of im-
plementation, including R&D, pilot and scale-up. It also clarifies that more targeted levers of 
policy support may eventually be withdrawn as CCUS businesses become self-sustaining.
 
S&P Global has compiled options for Brazil’s CCUS policy roll-out, grouped by stage of 
implementation (R&D, pilot and scale-up):
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Seizing the 
opportunity
CCUS hubs are complex undertakings that require sus-
tained buy-in from a wide range of stakeholders. Yet they 
can underpin the decarbonization ambitions of industries 
and regions as various actors look to this vital lever to meet 
their climate goals. Hubs can help CCUS benefit from pow-
erful economies of scale that diffuse risk and reduce costs.

In Brazil, the fundamentals of two industries in particular – 
iron and steel and ethanol – lend credence to arguments 
in favour of a hub. Both could plug into colossal storage 
resources in the country’s south-east corner. Both may re-
quire CCUS in order to remain competitive on global mar-
kets, where products made via business-as-usual processes 
will face increasing competition from greener alternatives. If 
it can decarbonize in line with international targets, growth 
opportunities in Brazil’s ethanol sector in particular are tan-
talizing.

Beyond the benefits to these two fields, other sectors and 
Brazil’s wider economy have the potential to gain as jobs 
and GDP in adjacent sectors flow from hub development. 
This mirrors the expectations from hub developers in over-
seas markets like the UK, who see an important role for 
CCUS in maintaining the vitality and economic contribution 
of entire industrial clusters.

In order for these projections to bear fruit, Brazil must over-
come a number of challenges. Tax, fiscal and regulatory 
policy should be reformed to lower CCUS costs, provide 
certainty and predictability, and demonstrate the govern-
ment’s commitment to CCUS hubs. CCUS pioneers like the 
US and EU provide extensive examples of such support that 
Brazil can emulate.

This opportunity comes as Brazil’s rising obligations under 
the Paris Agreement heighten the need for rapid and sys-
temic decarbonization. The clock is ticking on implementa-
tion of the roadmap to meet the country’s ambitions. One or 
more CCUS hubs can help turn these ambitions into reality.

C O N C L U S I O N
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Appendix: Methodology
CCUS costs have a high degree of variance as all costs through the value chain have differ-
ent factors to consider, resulting in a specific total cost for each project.

S&P Global has developed a methodology to leverage extensive publicly-available data 
and proprietary databases to better estimate overall abatement potential using CCUS and 
associated costs broken down by capture, transportation via pipeline and storage, to build 
a facility-level marginal abatement cost curve (MACC). The outputs of the calculations are 
then cross-checked to calibrate the parameters against uncertainties and align results.

The six-step process, with a recursive update, is shown in the image below (Figure 15):

Economic contribution analysis overview

This economic impact analysis quantifies how specific economic activity catalyzes multiple 
rounds of contributions to key metrics such as economic output, employment and value 
added. Using input-output data from the OECD, S&P Global generated a model to trace 
how streams of economic activity initiated by CCUS-related spending would stimulate two 
levels of economic contribution in the Brazilian economy. The first level, direct contribu-
tions, encompasses the economic contributions resulting from direct purchases of goods 
and services from local Brazilian businesses. The second level, indirect contributions, cap-
tures the follow-on effects that ripple through multiple tiers of in-country extended supply 
chains (i.e., suppliers’ suppliers, etc.). 

The direct and indirect contributions were reported for the following economic indicators:
 ■ Employment. To produce their goods and services, companies must hire and retain 

employees. This indicator measures the number of workers required to support a given 
level of sales activity within a national economy.

 ■ Value added (contribution to gross domestic product). Value added is the difference 
between the revenue businesses receive for a product or service and their non-labour 
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input costs. GDP is the sum of all value 
added across an economy.

 ■ Sales activity (economic output). In the 
context of this analysis, economic out-
put represents the value of sales activity 
occurring within the Brazilian economy 
that was ultimately attributable to trans-
actions initiated by operational or capi-
tal expenditures.

The following flow diagram (Figure 16) 
presents the process by which the eco-
nomic contribution cycles (direct and indi-
rect) interact and affect the key economic 
contribution metrics (sales activity, GDP 
contribution and employment). The “direct 
economic contribution” cycle initiates with 
purchases products or services from local 
businesses (displayed in the upper left por-
tion of the flow diagram). At this point, mon-
ey is paid to local businesses in return for 
a product or service. The sales revenues 
then enable local businesses to accomplish 
two primary objectives:

 ■ First, they buy the non-labour inputs (also 
known as intermediate purchases) need-
ed to make and deliver their products and 
services from their supply network. This 
initiates the “indirect economic contribu-
tion” cycle, which will be discussed later.

 ■ Second, they generate what economists 
call “value added”, which, for the purpos-
es of this analysis, is the difference be-
tween the value of the sales transactions 
and the intermediate purchases, also 
known as contribution to GDP.

Value added, in turn, can be considered a 
pool of funds that the local businesses use 
for three primary purposes:

 ■ Hire, retain and pay their workers
 ■ Pay taxes to national and regional author-

ities
 ■ Draw gross profits

After the value added is distributed to work-
ers, paid to tax authorities or retained as 
gross profits, the direct economic 
contribution cycle ends.
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As previously mentioned, the local businesses utilized as direct suppliers subsequently 
make intermediate purchases from their supply networks. This commences the “indirect 
economic contribution” cycle. For this part of the discussion, we will designate the direct 
suppliers as “tier-one suppliers.” The tier-one suppliers make intermediate purchases from 
their suppliers (tier-two suppliers). The tier-two suppliers then make intermediate purchas-
es (from tier-three suppliers), compensate their workers, pay taxes and derive profits. This 
cycle repeats through the remaining tiers of the extended supply chain. The sum of the 
contributions stimulated by these multiple rounds of economic activity are the indirect im-
pacts.
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