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BRIEFING: AUGUST 2024

Forging a sustainable future:
Brazil's opportunity to lead in
steel decarbonization

Key Points

High-quality iron ore reserves, abundant renewable electricity, and a skilled
workforce make Brazil a prime candidate to lead Latin America’s green steel
transition.

Brazil's well-developed and rapidly growing renewable energy sector will be
instrumental in the large-scale green hydrogen production required to ramp up
steelmaking via the low-emissions hydrogen-direct reduced iron (DRI) route.
Brazil ranks among the world’s top ten nations in operating hydropower,
bioenergy, and utility-scale wind and solar capacity, as well as within the top
three for prospective utility-scale solar and wind capacity.

Despite efforts to partially decarbonize the Brazilian steel industry through the
use of biochar in blast furnaces (BFs) and scrap in electric arc furnaces (EAFs),
two-thirds of Brazil's operating steel capacity continues to rely on
emissions-intensive, coal-based blast furnace-basic oxygen furnace (BF-BOF)
technology.

Lower-emissions EAF and DRI technology are less prevalent in Brazil than in
most other large steelmaking countries. EAFs account for less than one-quarter
of Brazil's steelmaking capacity, and DRI capacity is limited to a single plant not

currently operating.
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e More than half of the coal-based BFs at Brazil's largest steel plants are relatively
new or recently relined and are thus capable of operating well into the 2030s
without significant interventions to switch technologies. Advance company
planning, government policy, financial incentives, and international cooperation

will be crucial in supporting green alternatives.

Brazil is well-positioned to become a global green iron and steel leader, thanks to its
established industrial infrastructure, high quality iron ore reserves, a skilled workforce
with steelmaking expertise, and unparalleled renewable energy resources. Moreover, a
July 2024 report from Global Efficiency Intelligence estimates that Brazil has the
capacity to produce green steel at a lower price than other leading steelmaking
nations. The key to seeing this possibility become a reality is strategic policy setting and
sectoral alignment with the country's net zero targets. Hosting COP30 in 2025 could be

the tipping point that propels Brazil into a future as the leader on green steel.

Brazil's steel industry currently relies heavily on emissions-intensive blast-furnace-basic
oxygen furnace technology, with 76% of operating steel capacity using BF-BOF and just
24% using the lower-emissions electric arc furnace alternative. The World Economic

Forum estimates that emissions from Brazil's steel industry could rise nearly a third by

2050 without proactive moves to boost demand and supply of green iron and steel.
However, the country could take advantage of its many strengths to embark on a

low-emissions overhaul.

To bring Brazil in line with global efforts to limit global warming to 1.5°C will require a
concerted effort from both government and industry. Brazil's president, Luiz Inacio Lula
da Silva, has articulated the importance of including domestically produced green steel

in national energy transition plans, and Brazil's New Industry Plan, launched in 2024,

sets a goal of reducing industrial CO, emissions by 30% per unit of value added by
2033. With the right combination of private initiatives and government incentives, Brazil

could transform its heavy industry sector into a model for Latin America and the world.


https://static1.squarespace.com/static/5877e86f9de4bb8bce72105c/t/669de2f613dcdf700774b846/1721623332020/Green_Steel_Economics_240721.pdf
https://www3.weforum.org/docs/WEF_Decarbonizing_Brazil%E2%80%99s_Steel_Aluminium_and_Aviation_Sectors_2024.pdf
https://www3.weforum.org/docs/WEF_Decarbonizing_Brazil%E2%80%99s_Steel_Aluminium_and_Aviation_Sectors_2024.pdf
https://www.gov.br/planalto/pt-br/acompanhe-o-planalto/discursos-e-pronunciamentos/2024/pronunciamento-do-presidente-lula-durante-inauguracao-de-planta-de-etanol-de-segunda-geracao-do-parque-de-bioenergia-bonfim
https://www.gov.br/mdic/pt-br/composicao/se/cndi/plano-de-acao/nova-industria-brasil-plano-de-acao.pdf
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Overview of Brazil’s iron and steel industry

With 44 million tonnes of operating steel capacity across 21 steel plants, Brazil ranks as

the ninth largest producer globally and first in Latin America.

Roughly three-quarters of Brazil's current iron and steelmaking capacity relies on older,

more emissions-intensive BF-BOF technology, which also tends to be operated at

higher rates than the lower-emissions EAF technologies, leading to an even higher

share of annual production using BF-BOF (Table 1).

Brazil's steelmaking capacity and production by technology type

Operating Share of 2023 Share of Emissions 2023
Technology capacity (ttpa capacity production production intensity (tonnes emissions

steel) (%) (ttpa steel) (%) CO2/tonnes steel) (mtpa CO2)
BF-BOF 33,210 76% 24,740 77% 1.55-2.10 38.35-51.95
EAF 10,456 24% 7,290 23% 0.31 2.26
Total 43,666 100% 32,030 100% 40.61-54.21

‘f"‘. Global
Source: Global Steel Plant Tracker, Instituto Ago Brasil, Global Efficiency Intelligence Yo s IE,I':"I?L

Table 1


https://globalenergymonitor.org/projects/global-steel-plant-tracker/
https://worldsteel.org/data/annual-production-steel-data/?ind=P1_crude_steel_total_pub/CHN/IND
https://acobrasil.org.br/site/wp-content/uploads/2024/06/Mini_anuario_2024_AcoBrasil.pdf
https://acobrasil.org.br/site/wp-content/uploads/2024/06/Mini_anuario_2024_AcoBrasil.pdf

BRIEFING: AUGUST 2024

All developing steelmaking in Brazil uses electric arc furnaces,
but operating steelmaking primarily uses basic oxygen furnaces

Steelmaking capacity by status and technology type, million tonnes per year (mtpa)
M Higher-emissions basic oxygen furnace (BOF) technology

M Lower-emissions electric arc furnace (EAF) technology
Other/unspecified technology

Construction

Announced
Retired
0 mtpa 10 mtpa 20 mtpa 30 mtpa 40 mtpa
) % Global
Source: Global Steel Plant Tracker, Global Blast Furnace Tracker, Global Energy Monitor Yo Energy

All operating and announced ironmaking in Brazil relies on
emissions-intensive blast furnaces

Ironmaking capacity by status and technology type, million tonnes per year (mtpa)

M Blast furnace (BF) technology
M Direct reduced iron (DRI) technology
Other/unspecified technology

Operating

Construction

Announced
0 mtpa 10 mtpa 20 mtpa 30 mtpa
Source: Global Steel Plant Tracker, Global Blast Furnace Tracker, Global Energy Monitor /™ Global

Note: A small percentage of blast furnaces in Brazil use biochar in place of some amount of metallurgical %.’; 5"';12%
coal, leading to slightly lowered emissions than the typical blast furnace.
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Brazil is also a top producer and exporter of iron ore, surpassed only by Australia. Iron

ore is an important component in iron and steelmaking, and Brazil boasts some of the
highest quality iron ore anywhere on earth, with iron content ranging from 60% to 67%.
High-quality ore is especially critical for the lower-emissions green hydrogen-based DRI

production method.

Another distinctive feature of Brazil's steel industry is its significant use of biochar,
which has been adopted by several companies as a replacement for coal in blast

furnaces, potentially resulting in reduced greenhouse gas emissions.

Technologies for decarbonizing Brazil’s iron and steel

industry

The most common and widely-proven path to decarbonizing the steel industry is the
replacement of emissions-intensive, coal-based BF-BOF technology with
lower-emissions EAF technology, including both scrap- and direct reduced iron-fed
EAFs. Emerging low-emissions technologies that may be even more effective in the
Brazilian context include molten oxide hydrolysis and DRI production using green
hydrogen, both of which require large amounts of electricity and could take full

advantage of Brazil's exceptional renewable energy potential.

BF-BOF retirements and conversions

Currently, Brazil's seven largest steel plants (Table 2) use the BF-BOF steelmaking route,

employing coal rather than biochar as their primary reducing agent.

Collectively, the plants on this list account for 87% of Brazil's operating blast furnace
capacity, and 72% of Brazil's total steelmaking capacity. Prospects for imminent
conversion or retirement at most of these plants do not look promising, given that
more than half of the blast furnaces at Brazil's largest steel plants have been relined or

started up within the past one to eight years (Table 2). Typically, blast furnaces need to


https://pubs.usgs.gov/periodicals/mcs2024/mcs2024-iron-ore.pdf
https://wits.worldbank.org/trade/comtrade/en/country/ALL/year/2023/tradeflow/Exports/partner/WLD/product/260111
https://static.agora-energiewende.de/fileadmin/Projekte/2021/2021-06_IND_INT_GlobalSteel/A-EW_298_GlobalSteel_Insights_WEB.pdf
https://www.gov.br/en/government-of-brazil/latest-news/2022/brazil-stands-out-in-the-export-of-iron-ore
https://vale.com/pt/mineracao
https://globalenergymonitor.org/projects/global-blast-furnace-tracker/
https://globalenergymonitor.org/projects/global-steel-plant-tracker/
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be relined every 17 years, meaning that most of Brazil's fleet of BFs still have an

anticipated remaining lifespan of one to two decades without intervention.

The relining process is expensive, costing approximately 25% to 50% of a new BF. This
cost could help drive interventions by creating an economic incentive for steelmakers
to switch to less emissions- and electricity-intensive EAF technology. Another incentive
for transitioning away from BFs is that the Brazilian steel industry is entirely reliant on

coke made from imported coal, with no domestic production of metallurgical coal. The

cost of relining or investments in new BF furnaces is dwarfed by their operating costs,
so investments in green steel will only take place if companies consider their operation

cost competitive in comparison to BFs.

Nonetheless, companies need to begin implementing transition plans now, with an eye
to replacing blast furnaces with lower-emissions alternatives at the earliest possible
date.


https://www.sciencedirect.com/science/article/pii/S2542435121004359
https://steelwatch.org/wp-content/uploads/2023/06/FINAL-SteelWatch_SunsettingCoalInSteel_June2023-sunday-25th-june.pdf
https://www.epe.gov.br/sites-pt/publicacoes-dados-abertos/publicacoes/PublicacoesArquivos/publicacao-819/topico-716/Matriz%20ab2023.xlsx
https://docs.google.com/spreadsheets/d/1Qid9iLmLFZgD61DWZu6c1jXYY-4vw_Wz4wRMt_IhSLo/edit?gid=0#gid=0
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Just over half of Brazilian blast furnace capacity is due for
relining by 2030, the remainder by 2040

Circles are sized by blast furnace capacity and show date of most recent relining or initial
startup. Color indicates anticipated range of dates for next relining.

Relining due @ By 2030 @ By 2040

ArcelorMittal Pecém steel plant

ArcelorMittal Tubardo steel plant . .

CSN Volta Redonda steel plant

Gerdau Agominas Ouro Branco steel plant . .

Ternium Brasil steel plant .

Usiminas Ipatinga steel plant

2001 2005 2010 2015 2020 2023

Historical and prospective blast furnace relinings at Brazil's largest steel plants

Plant name Furnace Capacity Unit age Most recent relining (or Next scheduled
# (ttpa) (years) start-up date*) relining
ArcelorMittal Pecém BF1 3,192 8 2016* unknown
BF1 3,280 a1 2012
ArcelorMittal Tubardo BF2 1,200 26 2019 unknown
BF3 2,800 17 2007*
BF2 1,680 70 2016
CSN Volta Redonda BF3 3900 8 2019 unknown
Gerdau Acominas Ouro BF1 2,815 38 2001 2025
Branco BF2 1,533 17 2007*
BF1 2,650 14 2010*
Ternium Brasil BE2 2650 14 2010% 2024-2025
BF1 660 62 2017
Usiminas Ipatinga BF2 660 59 2020 unknown
BF3 3,000 50 2023
. - BF1 1,600 59 2001
Usiminas Cubatao (idle) BE2 2,900 18 2001 unknown
7 & Global

b Energy

Source: Global Blast Furnace Tracker Y9 4 Monitor

Table 2
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Benefits and pitfalls of biochar in blast furnaces

To date, Brazil's efforts to decarbonize its national steel industry have focused primarily

on the use of biochar as a replacement for coal in blast furnaces. As of 2021, roughly

11% of Brazilian steel production was based on charcoal derived from biomass, making
Brazil the largest producer of biochar-based steel globally. Seven Brazilian iron and
steel plants in the states of Minas Gerais, Maranhao, and Para have converted their
operations to run at least partially on biochar sourced from company-planted
eucalyptus forests (Table 3). Brazilian steelmaker Gerdau, with 250,000 hectares of

managed forest, is the world's largest producer of plant-based charcoal.

Some sources estimate that Brazil's use of biochar in replacing coal has reduced the

sector's emissions intensity from BF-BOF processes by approximately 0.4 tCO,e per

tonne of crude steel. However, estimates of carbon emissions reduction from biochar
vary widely, depending on the amount and source of biochar used and at which stage

in the process it gets used.

Some of the biochar used in Brazilian plants has been certified by reputable

organizations such as SGS-Société Générale de Surveillance, FSC-Forest Stewardship

Council, and CDP-Carbon Disclosure Project). SGS has certified three of Brazil's smaller

iron and steel producers — Aco Verde do Brasil, Aperam, and Vetorial — as carbon
neutral due to their use of biochar, and emissions intensity measurements at other
Brazilian steelmakers using biochar are generally lower than at companies using coal in

their blast furnaces.

From an emissions perspective, if charcoal is assumed to be carbon neutral, the overall
CO, intensity of Brazil's BF-BOF steel production ranks lowest among the major
steel-producing countries, at 1.55 tonnes of CO, per tonne of crude steel, well below
the 2.0 tonnes of CO, per tonne crude steel global average. However, Brazil's BOF-BF

carbon intensity figure rises to 2.10 tonnes CO, per tonne crude steel if charcoal is not

considered to be carbon neutral.


https://acobrasil.org.br/site/wp-content/uploads/2021/09/ACOBRASIL_Position_Paper_Mudan%C3%A7as_Climaticas.pdf
https://acobrasil.org.br/relatoriodesustentabilidade/en/assets/pdf/PDF-2021-11-Sustainability-Report-EN-Environmental.pdf
https://web-assets.bcg.com/05/df/5c7619c24b91b5b35f97892d304e/brazil-climate-report-2024-seizing-brazils-climate-potential.pdf
https://www3.weforum.org/docs/WEF_Decarbonizing_Brazil%E2%80%99s_Steel_Aluminium_and_Aviation_Sectors_2024.pdf
https://www3.weforum.org/docs/WEF_Decarbonizing_Brazil%E2%80%99s_Steel_Aluminium_and_Aviation_Sectors_2024.pdf
https://www.acobrasil.org.br/relatoriodesustentabilidade/assets/pdf/cases/PDF-Relatorio-Aco-Brasil-Case-ACB.pdf
https://brasil.aperam.com/endur-300-solucao-inovadora-em-aco-inox-da-aperam-otimiza-o-transporte-de-cargas-no-brasil/
https://brasil.aperam.com/endur-300-solucao-inovadora-em-aco-inox-da-aperam-otimiza-o-transporte-de-cargas-no-brasil/
https://www2.gerdau.com.br/noticias/gerdau-apresenta-evolucao-em-avaliacao-do-cdp-2/
https://www.sgs.com/en-us/certified-clients-and-products/certified-client-directory
https://avb.com.br/en/brazils-avb-receives-carbon-neutral-steel-certificate/
https://brasil.aperam.com/aperam-south-america-se-torna-a-primeira-empresa-com-balanco-carbono-neutro-do-mundo-no-segmento-de-acos-planos-especiais-e-anuncia-investimentos/
https://www.semadesc.ms.gov.br/empresa-da-area-de-mineracao-e-siderurgia-e-certificada-com-o-selo-carbono-neutro-no-estado/
https://www.globalefficiencyintel.com/steel-climate-impact-international-benchmarking-energy-co2-intensities
https://www3.weforum.org/docs/WEF_Decarbonizing_Brazil%E2%80%99s_Steel_Aluminium_and_Aviation_Sectors_2024.pdf
https://www.globalefficiencyintel.com/steel-climate-impact-international-benchmarking-energy-co2-intensities
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Assessments of biochar’s carbon neutrality are complex and often controversial. While
biochar may reduce direct emissions from iron and steel production, some biochar

sources may create significant upstream emissions impacts from deforestation and

processing, negating or even exceeding the amount of emissions saved in the

steelmaking process.

Despite serious efforts within Brazil to assess and certify the sustainability of forest
farming for biochar production, there is also a risk that Brazil's trade partners may not
accept charcoal as carbon-neutral in the future — for example, as the EU increases
scrutiny of biomass sustainability and imposes more stringent supply chain reporting

and/or disclosure obligations.

Ultimately, the amount of coking coal that can be substituted with biochar in a blast

furnace is limited — partial coal replacement still equals coal dependence.

Brazilian iron and steel plants using biochar in blast furnaces

Plant name Size of z?ssoaated biochar Biochar division Certifications
plantation (hectares)

SGS
Aperam Timéteo 134,000 Aperam BioEnergia FSC
ResponsibleSteel
. i PO ArcelorMittal , |
ArcelorMittal Juiz de Fora 100,000 ) - ° FSC (expired 2020)
BioFlorestas
AVB Acailandia SGS
Gerdau Divinépolis CDP
Sinobras Maraba Sinobras Floresta
Jeceaba Vallourec Florestal
Viena Agailandia
""'_* Global
Source: Global Blast Furnace Tracker Energy

g4 Monitor

Table 3

Transitioning to EAFs
To fully transition away from coal-based steelmaking and decarbonize the steel
industry, Brazil will need to replace BF-BOF technology with lower-emissions EAF

technology. Steel produced through recycling in EAF units will achieve the lowest


https://www.sciencedirect.com/science/article/abs/pii/S0306261923017415
https://emaisenergia.org/wp-content/uploads/2022/09/EDecarbonization_Steel_Industry.pdf
https://www.sciencedirect.com/science/article/pii/S0016236123000145
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emissions-intensity of all EAF production methods, but direct reduced iron-fed EAFs will

also play an important role in filling the gap left by limited scrap supplies.

Scrap-based EAF expansion

EAFs currently account for only about 24% of Brazilian steelmaking capacity, and the
number of Brazilian companies planning to add new EAFs in the foreseeable future is
limited. Gerdau, Brazil's leading scrap-based steelmaker and Latin America’s largest

scrap recycler, owns several operating EAF plants around the country, accounting for

32% of the country’s EAF capacity and 8% of its total operating steel capacity. In early

2024, Gerdau reported an emissions intensity of 0.86 tonnes CO,e per tonne of steel

produced, reflecting heavy use of scrap (approximately 73%) in its EAF operations,
along with biochar as a reducing agent in its BF-BOF facilities. Gerdau has signaled its
intention to expand operations at its Maracanau plant in Brazil's Northeast region, but
details on technology and capacity remain unclear. Two other companies (ArcelorMittal

and Simec) have EAF units in development with a total capacity of 1,700 ttpa.

Limited and volatile scrap supply will likely constrain Brazil's expansion of scrap-based
EAF steel production. Global scrap supply in general is forecast to lag behind demand,
although Brazil in 2023 became a net scrap exporter due to a variety of factors,

including a slump in domestic steel sales prompted by competition from China.

Domestic green iron production

Given the limitations of scrap-based EAF production, hydrogen-based direct reduced
iron production (H,-DRI) will play an important role in decarbonizing the steel industry.
Hydrogen-based DRI fed to an EAF can fully replace BF-BOF steelmaking as a
lower-emissions production process, but Brazil currently has no operating DRI plants.

Obstacles to developing a Brazilian DRI industry have included the significant capital

expense of developing these projects and the challenge of competing with low-cost

Chinese steel imports.


https://www2.gerdau.com.br/en/scrap/
https://www2.gerdau.com.br/en/scrap/
http://pdf.secdatabase.com/1280/0001104659-24-040516.pdf
https://www2.gerdau.com.br/noticias/gerdau-apresenta-evolucao-em-avaliacao-do-cdp-2/
https://umsoplaneta.globo.com/financas/negocios/noticia/2022/02/11/gerdau-cria-plano-para-emissoes-de-co2-ate-2031.ghtml
https://diariodonordeste.verdesmares.com.br/opiniao/colunistas/victor-ximenes/exclusivo-gerdau-investira-r-400-milhoes-em-industria-no-ceara-1.3517660
https://globalenergymonitor.org/projects/global-steel-plant-tracker/
https://epbr.com.br/o-aco-da-vez-a-siderurgia-brasileira-como-alavanca-do-desenvolvimento-sustentavel/#
https://www.recyclingtoday.com/news/brazil-steel-ferrous-scrap-history-fruchter-recycling/
https://www.bcg.com/publications/2024/shortfalls-in-scrap-will-challenge-steel-industry
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/metals/020924-brazil-ferrous-scrap-exports-reach-record-high-in-2023-amid-india-steel-boom
https://www3.weforum.org/docs/WEF_Decarbonizing_Brazil%E2%80%99s_Steel_Aluminium_and_Aviation_Sectors_2024.pdf
https://www3.weforum.org/docs/WEF_Decarbonizing_Brazil%E2%80%99s_Steel_Aluminium_and_Aviation_Sectors_2024.pdf
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Affordable financing instruments and international development support could bridge
this gap, and given Brazil's access to top quality iron ore and renewable energy for
green hydrogen production, the country has strong potential to operate H,-DRI units
locally and export DRI in its cooled form called hot-briquetted iron (HBI) as value-added
products, rather than exporting iron ore pellets. This approach would be beneficial to

Brazil's economy and strategically advantageous for global industrial decarbonization,

allowing regions like Europe that have more existing EAFs and steelmaking capacity to
manufacture steel from Brazilian green iron rather than building out their own DRI and

importing the ore.

In September 2023, Brazilian iron giant Vale announced plans to create an HBI
production hub at the Port of Acu, initially using Brazilian fossil gas rather than
hydrogen in the DRI production process. Iron production using fossil-based DRI has a
lower emissions intensity than that of blast furnace technology, but the emissions do
not reach the decarbonization potential of hydrogen-based DRI. Thus, Brazil's green
steel transition should aim for green hydrogen-based DRI, but plants like the Vale
project that begin with fossil gas-based DRI and commit to converting to green
hydrogen in the future could function as a stepping stone towards green steel. Vale has
also announced an initiative in conjunction with H2 Green Steel to study the potential

development of low-carbon industrial steel hubs in Brazil revolving around green

hydrogen and HBI production.


https://emaisenergia.org/wp-content/uploads/2022/09/EDecarbonization_Steel_Industry.pdf
https://www3.weforum.org/docs/WEF_Decarbonizing_Brazil%E2%80%99s_Steel_Aluminium_and_Aviation_Sectors_2024.pdf
https://www.agora-energiewende.org/fileadmin/Projekte/2023/2023-24_IND_H2_Insights_BRA/A-IND_322_12-Insights-H2-Brazil_EN_WEB.pdf
https://www.agora-energiewende.org/fileadmin/Projekte/2023/2023-24_IND_H2_Insights_BRA/A-IND_322_12-Insights-H2-Brazil_EN_WEB.pdf
https://portodoacu.com.br/en/vale-and-the-port-of-acu-sign-an-agreement-to-develop-a-mega-hub-for-the-decarbonization-of-steelmaking/
https://vale.com/pt/w/vale-e-h2-green-steel-assinam-acordo-para-estudar-o-desenvolvimento-de-hubs-industriais-no-brasil-e-na-america-do-norte

BRIEFING: AUGUST 2024

Brazil's steel plants are mainly located in the southeast, while
most planned renewables projects are in the northeast
Locations of steel plants (sized in thousand tonnes per year) compared with renewable
projects (solar, wind and hydro power,sized in megawatt capacity) in Brazil

Status

@  Operating renewables
Planned renewables
Operating steel plant
Planned steel plant

Renewables capacity (MW)
s} 10
0! 50
O 100
> 1000
() 2000
{ ) so00

Steel capacity (ttpa)

a 500
Ll 1000
[1 2000
| | 5000

Note: Map includes operating solar project phases with a capacity of 1 megawatt (MW) or more, planned solar
project phases with a capacity of 20 MW, wind project phases with a capacity of 10 MW or more and hydroelectric
power plants with a capacity of 75 MW or more. Steel plants include those with a capacity of five hundred thousand
tonnes per year (ttpa) or more of crude iron or steel.

& Global
4 * Energy

Source: Global Energy Monitor Y9+ monitor
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Green hydrogen

To support lower-emissions DRI production, Brazil will need to build out its green
hydrogen capacity. Production of green hydrogen demands huge amounts of
renewable energy, a sector where Brazil has already established global leadership.
Brazil generated 93% of its electricity from renewables in 2023, and has the cleanest

energy mix among the G20 countries. In 2022, Brazil also attracted more new

investment in renewables (US$25 billion) than any country except the U.S. and China.

According to data from GEM's Global Integrated Power Tracker, Brazil ranks second

globally in operating hydropower and bioenergy capacity, seventh globally in operating

utility-scale wind capacity, and ninth in operating utility-scale solar capacity. Future
prospects for wind and solar are even more impressive. GEM data show that Brazil has
180 GW of utility-scale wind farms in announced, pre-construction, or construction
status, placing the country third globally behind China and Australia. Brazil's 139 GW of
prospective utility-scale solar farms ranks second globally, trailing only China.

Brazil's Ministry of Mines and Energy estimates that the country has the potential to

become a green hydrogen powerhouse, generating an estimated 1.8 gigatonnes of

low-carbon hydrogen annually at a lower cost than any other nation. The development

of a robust Brazilian green hydrogen industry could in turn lure companies to build

new iron and steel mills in Brazil to take advantage of the country’s unique combination

of green hydrogen, high-quality iron ore, and 24/7 clean power.

Brazil launched a national hydrogen program in 2021, and in August 2024 President

Lula signed into law a legal framework for low-carbon hydrogen production. Brazil's

Northeast is especially fertile ground for green hydrogen, given the region’s exceptional
wind and solar potential. Multiple projects are already under development in

Northeastern states such as Piaui and Rio Grande do Norte, and in Ceard, where

private enterprises have signed dozens of MOUs with the state government.

Companies have also launched pilot green hydrogen projects in the steel-producing


https://www.gov.br/mme/pt-br/assuntos/noticias/fontes-renovaveis-responderam-por-93-1-da-geracao-de-energia-eletrica-em-2023
https://www.iea.org/commentaries/brazil-s-opportunity-to-lead-the-global-dialogue-on-energy-and-climate
https://www.iea.org/commentaries/brazil-s-opportunity-to-lead-the-global-dialogue-on-energy-and-climate
https://assets.bbhub.io/professional/sites/24/BNEF_Climatescope_Report.pdf
https://globalenergymonitor.org/projects/global-integrated-power-tracker/
https://globalenergymonitor.org/projects/global-hydropower-tracker/summary-tables/
https://globalenergymonitor.org/projects/global-bioenergy-power-tracker/summary-tables/
https://globalenergymonitor.org/projects/global-wind-power-tracker/summary-tables/
https://globalenergymonitor.org/projects/global-solar-power-tracker/summary-tables/
https://docs.google.com/spreadsheets/d/1fPzkGcoUBLblgn9Q4csBwQh8FUEyNEEVAh71BkDX_64/edit?gid=224804521#gid=224804521
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states of Brazil's Southeast, including Minas Gerais, Espirito Santo, and Rio de Janeiro.

Some developers plan to obtain electricity for their green hydrogen initiatives via

purpose-built, captive wind and solar projects or direct partnerships with local energy

producers, while others will take advantage of the national grid, which can deliver
renewable electricity from states with greater wind and solar capacity to support

hydrogen production at industrial facilities elsewhere in Brazil. In April 2024, the

Brazilian government awarded contracts for nearly 4500 km of new transmission lines

and substations to bolster nationwide renewable electricity distribution.

Molten oxide electrolysis

Developed by the American company Boston Metal, molten oxide electrolysis (MOE) is

a novel technology that uses electric current to directly separate oxygen from iron ore.

If it can be developed on an industrial scale, MOE could lead to decarbonized steel
production that eliminates the need for hydrogen. Boston Metal expects to achieve the
first commercial production of MOE-based green iron in the next couple of years, and
the company inaugurated a plant in Minas Gerais state in March 2024, with the goal of
starting MOE production in Brazil in coming years. While MOE production eliminates
the need for hydrogen, one of the challenges of the process is the need for a constant,
reliable source of electricity. However, Brazil is well-positioned to produce green steel

using MOE, thanks to its versatile mix of renewable electricity resources.

COP30 and Brazil’s green steel transition

Brazil has a golden opportunity to define itself as a green steel champion on the global
stage when it hosts COP30 in November 2025. Government and industry should act
now to define ambitious industrial decarbonization policies that take advantage of

Brazil's tremendous potential.
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Brazil's two largest steelmakers, Gerdau and ArcelorMittal, have stated their intentions
to become carbon neutral by 2050. However, the Brazilian government needs to
provide more guidance and support to advance the green steel transition across the
entire sector. Brazil's October 2023 NDC update failed to establish specific mitigation

measures or net zero emissions targets for the steel industry. Moreover, despite

President Lula’s occasional favorable mentions of green steel, the industrialization

action plan unveiled in January 2024 did not directly address the steel sector.

Global pressure from hosting COP30 may finally drive this change. In May and June
2024, the Brazilian government convened a series of workshops aimed at defining
industry-specific decarbonization targets, including for the steel sector. The

government aims to unveil a National Industrial Decarbonization Strategy by November

2024, to be integrated with the National Climate Change Plan and the Nova Industria

Brasil program.

The United Nations Industrial Development Organization (UNIDO) also recently

announced a partnership with Brazil to help the country develop “Industry, Cement and

Steel Sectoral Mitigation Plans,” while the UK and Brazilian governments joined forces

to launch Brazil's “Industrial Decarbonization Hub.” Both initiatives aim to develop an

industrial decarbonization policy in Brazil by COP30. However, details of the policy
goals remain vague, and the success of these initiatives requires follow-through from

the Brazilian government.

The policies needed to support a successful green iron and steel industry in Brazil will
use a variety of mechanisms, including subsidies, blended finance, and carbon
markets. Many of these depend on international cooperation and support from outside
actors. Countries in the Global North can support Brazil's emerging green steel market
by paying a premium to help offset higher initial production costs, investing to help get
new technologies off the ground in the Global South, and seeking out mutually

beneficial partnerships. International decarbonization initiatives such as CBAM and



https://www2.gerdau.com/climatechange
https://corporate.arcelormittal.com/media/press-releases/arcelormittal-europe-sets-out-path-to-net-zero-by-2050-with-pioneering-technologies-at-the-forefront-of-the-company-s-roadmap-for-carbon-neutral-steelmaking
https://unfccc.int/sites/default/files/NDC/2023-11/Brazil%20First%20NDC%202023%20adjustment.pdf
https://www3.weforum.org/docs/WEF_Decarbonizing_Brazil%E2%80%99s_Steel_Aluminium_and_Aviation_Sectors_2024.pdf
https://www.gov.br/planalto/pt-br/acompanhe-o-planalto/discursos-e-pronunciamentos/2024/pronunciamento-do-presidente-lula-durante-inauguracao-de-planta-de-etanol-de-segunda-geracao-do-parque-de-bioenergia-bonfim
https://www.gov.br/mdic/pt-br/composicao/se/cndi/plano-de-acao/nova-industria-brasil-plano-de-acao.pdf
https://www.gov.br/mdic/pt-br/composicao/se/cndi/plano-de-acao/nova-industria-brasil-plano-de-acao.pdf
https://www.bloomberg.com/news/articles/2024-01-22/lula-unveils-60-billion-plan-to-revitalize-brazilian-industry
https://www.gov.br/mdic/pt-br/assuntos/noticias/2024/maio/mdic-inicia-oficinas-para-elaborar-estrategia-nacional-de-descarbonizacao-industrial
https://noticias.portaldaindustria.com.br/noticias/sustentabilidade/cni-sedia-workshops-coordenados-pelo-mdic-sobre-descarbonizacao-da-industria/
https://www.industrialenergyaccelerator.org/brazil/unido-and-brazil-launch-new-project-under-partnership-for-net-zero-industry-programme/
https://www.industrialenergyaccelerator.org/brazil/unido-and-brazil-launch-new-project-under-partnership-for-net-zero-industry-programme/
https://www.gov.uk/government/publications/industrial-decarbonisation-hub-brazil-uk-memorandum-of-understanding/industrial-decarbonisation-hub-brazil-uk-memorandum-of-understanding
https://www.unido.org/news/new-industrial-decarbonization-hub-accelerate-net-zero-projects-brazil
https://www.crugroup.com/knowledge-and-insights/insights/2024/how-will-the-green-steel-premia-be-determined/
https://www.cleanenergywire.org/news/german-chancellor-pledges-eu4-bn-africa-eu-green-energy-initiative
https://www.e3g.org/wp-content/uploads/E3G-Briefing-EU-Clean-Transition-Partnerships-14_03_24-final.pdf
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agencies that certify iron and steel can do more to ensure there’s a level playing field.
In addition to motivating Brazil's national industrial decarbonization strategies, COP30
could become the global stage where international plans to support Brazil's transition

are forged.

About the Global Steel Plant Tracker

The Global Steel Plant Tracker (GSPT) provides information on global crude iron and
steel production plants and includes every plant currently operating at a capacity of 0.5
million tonnes per year (mtpa) or more of crude iron or steel. The GSPT also includes all
plants meeting the 0.5 mtpa threshold that have been proposed or are under

construction since 2017 or retired or mothballed since 2020.

About the Global Blast Furnace Tracker

The Global Blast Furnace Tracker (GBFT) is a worldwide dataset of blast furnace units. It
tracks each of the furnaces at iron and steel plants in GEM’s Global Steel Plant Tracker
(GSPT) and includes unit-level capacities, key dates, and statuses for each furnace.
Relining data, including dates and costs, are also tracked for each furnace where

available.

Background on Global Energy Monitor

Global Energy Monitor (GEM) develops and shares information in support of the
worldwide movement for clean energy. By studying the evolving international energy
landscape and creating databases, reports, and interactive tools that enhance

understanding, GEM seeks to build an open guide to the world’s energy system. Follow

us at www.globalenergymonitor.org and on Twitter @GlobalEnergyMon.


http://www.globalenergymonitor.org
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