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Brazil has all the elements for becoming an engine of the rapidly evolving global energy transformation.
The country boasts some of the world’s largest deposits of critical minerals essential to make possible the
transition from fossil fuels. Brazil is already an exporter of some of these minerals. But beyond exporting
raw materials, the country is also looking to develop critical minerals value chains at home, leveraging its
leadership in renewable energy. In the process, Brazil could emerge as a trailblazer in green technology and
climate change solutions.

Brazil’s lithium industry is proof of its critical minerals potential. In less than two years, Brazil went from
zero exports to the fifth-largest lithium exporter in 2023,' with projections of a fivefold production increase
in the next five years?. In the Southeastern state of Minas Gerais, “Lithium Valley” hosts 11 projects, while
other parts of the country remain untapped.

Latin America’s largest economy is the world’s seventh-largest greenhouse gas emitter, mainly from
deforestationinthe Amazon. Since taking officein January 2023, President Luis Inacio Lulada Silvahas promised
to turn Brazil into a climate leader. He is fighting Amazon deforestation—which reached unprecedented levels
under the previous government—by going after criminal gangs and illegal logging and mining.

Lula is also committed to realizing Brazil’'s dream of industrialization. He launched a plan to hand out
government subsidies and credit lines to kick start local industry and diversify Brazil’s traditionally
agriculture-focused economy?. Brazil’s ample critical minerals and vast investor interest could help catalyze
broader industrialization. That is, if politics do not get in the way and the right incentives are in place.

Brazil also aims to become a model for fighting climate change. The country already has one of the cleanest
and most cost-competitive energy generation mixesin the world, as it has traditionally relied on hydropower
for most of its electricity. As construction of large hydroelectric dams started to dwindle in recent decades,
Brazil has been rapidly investing in other renewable sources of energy, such as onshore wind and solar. It is
also emerging as one of the world’s most promising sources of offshore wind and green hydrogen.?

Brazil’s Critical Minerals Potential®

In response to climate change, governments have agreed to limit the rise in global temperature to below
2°C above pre-industrial levels by 2050. To do so, they must reduce greenhouse gas emissions by replacing
technologies that reply upon fossil fuels with alternatives, such as electric vehicles (EVs), with batteries
powered by renewable energy. Those new technologies require critical minerals (Table 1).

Table 1—Minerals and their use in clean energy technologies

Mineral Uses

Lithium-Nickel-Cobalt-Manganese-Graphite Manufacturing of batteries to store energy

Rare earth elements (REE) (17 elements in all) Magnets for wind turbines and EV engines

Copper-Aluminum All electricity-related technologies,
including cables and wires

Data source: International Energy Agency (2021)
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While there has been some progress, countries are not on track to meet their climate commitments.
Nonetheless, demand for critical minerals is projected to rise considerably in the next two decades: by
over 40% for copper and rare earth elements (REE), 60-70% for nickel, and almost 90% for lithium. By 2040,
graphite demand is expected to grow 25 times the level in 2020.8

Brazil is in an exceptional position to benefit from that increasing demand due to its huge natural resource
endowment (Table 2). It holds the second-largest global reserves of nickel (at par with Australia) and of
graphite. It is the third-largest producer of graphite and stands to become the third-largest REE supplier
(the first outside Asia). Brazil also produces 14% of the world’s lithium, has the third-largest manganese
reserves, and ranks among the top ten copper producers. Demand for niobium, another critical mineral, is
expected to increase considerably due to its use in advanced battery technologies and in strengthening
steel for clean energy applications. Brazil is the world’s largest producer of niobium, responsible for roughly
95% of global supplies, and holds the largest reserves’. Of the total niobium imports to the United States
between 2019-2022, 66% originated in Brazil®.

Table 2—Brazil: Production/Reserves of Critical Minerals,

Percentage of World Production (estimated for 2022, in metric tons)

Mineral Estimated Production Estimated Reserves % of World Production
Manganese 624.00 270,000 3.10%
Lithium* 2,630 390,000 1.80%
REE 80 21,000,000 0.03%
Graphite 72,000 74,000.000 4.40%
Niobium 75,600 16,000,000 90.00%
Nickel 88,500 16,000,000 2.70%

Data source: US Geological Survey (2024)°
*Lithium data is for 2023, BEFORE Brazil stated producing Lithium.

Latin America’s largest economy could also use current geopolitical tensions to its advantage. Brazil
presents unique friendshoring opportunities for the United States and Europe as they try to break their
critical mineral reliance on imports from China. The Asian country dominates the refining of key minerals
needed for the energy transition: 44% of copper, 65% of lithium, 91% of graphite, and 97% of REE. It also
dominates the world’s supply of graphite and processes 70% of nickel and 90% of manganese™. The United
States depends on imports from China for its entire supply of REE and graphite. China also controls the
upstream and downstream processes for the production of magnets, for which REE are essential”. China
recently adopted export restrictions on graphite, which could impact prices and cause supply chain
disruptions.
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Brazil’s Challenges in the Global Critical Minerals Race

Global competition for critical mineralsis rapidly increasing through attempts at diversifying supply sources,
at technological innovation, and as a result of geopolitical efforts to limit dependence on China. New
producing countries are emerging as demand for critical minerals increases. Meanwhile, the technologies
that make the energy transition possible are constantly evolving; the minerals so highly demanded today
may not be the ones used in the future. For that reason, there is a window of opportunity for countries with
large critical minerals deposits to try to meet today’s market needs.

With mining projects taking decades to take off, it is in Brazil’s best interest to promptly take advantage of
the moment. The development of its critical mineral wealth has been on the radar of Brazilian governments
for almost two decades, yet Brazil’s production still lags behind its reserve potential (see Graph 1)®.

Graph 1—Production vs. Reserves of Key Critical Minerals
(2022, metric tons in logarithmic scale)
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Three issues help explain Brazil’s slow development of its ample critical mineral resources. One is the lack
of data about Brazil’s mineral wealth; only 27% of the country has been mapped™. Knowing the location of
the country’s mineral endowment is essential for investor decision-making. It would also help in planning
for public investments in infrastructure and research and development geared to the mining industry.

Another challenge is the convoluted fiscal regime and long process for obtaining mining and environmental
licenses. The fiscal regime encompasses federal, state, and municipal taxes that sometimes overlap,
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including between state and local jurisdictions. Congress approved a tax reform in December 2023, but it is
not fully implemented. Improving Brazil’s tax policies to attract investors is a national priority, a process led
by a special office in the Finance Ministry. But the process is slow, with a ten-year transition period.

Finally, Brazil still has not developed an integrated, national critical minerals policy with development goals,
timelines, and incentives. Such a strategy would send a strong signal to guide mining companies in making
long-term investment decisions. Instead, there are stand-alone government initiatives, with mixed results.

In 2021, for example, then-President Jair Bolsonaro introduced the Pro-Strategic Minerals Policy, aimed at
fast-tracking the licensing of critical minerals projects'™. An Inter-Ministerial Committee for the Analysis of
Strategic Mineral Projects, with members from different government institutions, was tasked with selecting
critical mineral projects, helping investors navigate the Brazilian bureaucracy, and accelerating reviews of
applications for mining and environmental licenses'®.

Typically, there are several government departments involved in issuing permits, at the federal, state, and
municipal levels, and they do not always coordinate. Each state has its own licensing agency and processes,
with requirements based on local idiosyncrasies. It is practically impossible to predict how long it will take
to obtain environmental approvals. This makes it difficult for investors, especially for large, complex, long-
term mining projects. As of August 2023, around 70,000 mining licenses were pending approval by the
National Mining Agency”.

Bolsonaro’s 2021 fast-tracking initiative was particularly welcomed by junior investors in critical minerals,
who usually lack the financial or human resources to navigate Brazil’s red tape. But the policy also received
criticism for lack of transparency and for skipping important steps in reviewing a license application. The
committee approved 19 projects, for a total investment of $12 billion. Most were in the Amazon raising
sensitive questions about environmental protection®.

Under Lula, environmental and social issues have taken center stage, which helps explain the more cautious
approach to critical minerals. The granting of licenses has reportedly slowed. Yet Brazil remains committed
to boosting critical mineral production. The New Growth Acceleration Program, launched last year, includes
$55 million per year between 2023-2026 for mineral exploration and geological research®. In addition, a
new industrial policy adopted earlier this year prioritized the energy transition, innovation, and the so-
called bioeconomy, and pledged $125 million between 2024-2026 to meet those goals?.

At the same time, Lula is expected to implement stricter mining permitting policies. Were this to happen,
investments in critical minerals could slow. The expected policy shift is an effort at avoiding conflicts with
local communities. Mining has had a bad reputation in recent years, following the collapse of two tailings
dams that held iron ore waste in Minas Gerais. The catastrophes, in 2015 and 2019, left hundreds dead,
thousands displaced, and significant environmental damage.

New projects aimed at the energy transition have already drawn local opposition and tensions with local
communities are expected to grow. In the Lithium Valley, locals complain of water and air contamination
and say they are not benefitting from lithium investments, as was promised to them. Meanwhile, the arrival
of large numbers of migrants seeking jobs in the mining sector could strain local services)?'.
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Critical Minerals to Accelerate Industrialization

Lula is set on transforming Brazil from a producer and exporter of ores into an industrial power that adds
value to critical minerals. He hopes the energy transition will trigger that transformation. To achieve that
goal, the government is looking for international partnerships that would expand its geological mapping,
transfer know-how and technology for mineral processing, and invest in research and innovation?.

Brazil cannot do it alone: it lacks technological know-how, has limited funding, and some regions-the
Lithium Valley among them-lag in infrastructure development. The government is trying to tackle these
issues through isolated measures, including a project to restructure the National Mining Agency. Earlier this
year, the National Bank for Economic and Social Development (BNDES) launched a $200 million Strategic
Minerals Investment Fund?®. Fortunately, several countries also appear interested in supporting in Brazil’s
critical minerals industry. Brazil is in conversations with the United States, Germany, and the European
Union, while leaving open the possibility of partnerships with China. Brazil joined the UN Panel on Critical
Energy Transition Minerals that promotes sustainable mining standards and practices, and it is using its
2024 G20 presidency and its leadership next year of the UN climate negotiations to promote Brazil’s role in
the global energy transition.

In particular, the US government has expressed interest in partnering with Brazil to strengthen critical
minerals supply chains?. Brazil would welcome a critical minerals agreement with the United States, similar
to one signed by Japan, that would extend benefits to Brazil under the Inflation Reduction Act (IRA). On
a visit to Brazil earlier this year, Secretary of State Antony Blinken welcomed Lula’s interest in joining the
US-led Minerals Security Partnership, which encourages international coordination in securing mineral
supply chains. In meetings with EU representatives, Brazil has also expressed interest in critical minerals
agreements, independent of EU free trade negotiations with the Mercosur bloc.

From Vision to Reality

The lithium industry offers proof that it would not take much for Brazil to become attractive to investors
in other critical minerals. Earlier this year, Lula canceled the requirement that lithium producers obtain a
preliminary export permit from the National Commission of Nuclear Energy. Brazil now allows unrestricted
foreign trade of lithium minerals, ores, and derivatives. The move is expected to attract $2.8 billion in lithium
investments through 2030, which would put Brazil among the world’s top producers?®.

At the same time, lithium is also an example of the complexities that surround the development of Brazil’s
critical minerals. Lithium is a key input for the batteries used in electric vehicles. But Brazil does not seem
committed to promoting electric vehicles. Instead, as a world leader in biofuels production, it is focused on
expanding the use of ethanol and biodiesel in transportation.

Even so, Brazil could benefit from involvement in the production of lithium-ion batteries for use in systems
that store renewable energy, such as solar and wind. Renewable energy is high in the energy mix of Brazil,
which plans to considerably expand its renewables output. In 2022, 77% of Brazil’s energy generation came
from renewables, of which 79% was from hydro, 15% from wind, and 6% from solar?®.
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For Lula, to help industrialize Brazil by building critical minerals value chains, a national critical minerals
strategy is a must. Such a strategy would help coordinate the policies across the national government and
among state and local authorities and promote Brazil’s emergence as a global leader in critical minerals
production and the development and manufacturing of green technologies. An effective policy would set
medium and long-term goals for the development of critical minerals, considering national objectives and
market signals. This would help identify both the greatest export opportunities for raw materials and the
possibilities for local minerals processing and for building domestic clean energy value chains. It would
also provide a comprehensive policy framework for attracting private investment, while considering social
and environmental considerations. Absent a detailed roadmap that would help investors plan long-term

projects in Brazil, the country’s critical minerals potential will remain largely untapped.
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