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Introduction

The global production of many mineral commodities,
especially critical minerals, is concentrated in a few countries that
have mineral resources and the infrastructure necessary to mine
and process those resources. For this reason, the type and amount
of mineral production differ by country. For example, many coun-
tries produce such metallic ores as gold and silver, whereas only
a few countries produce magnesium, niobium, platinum-group
metals, and rare earths (Nassar and Fortier, 2021). The concentra-
tion of mining and processing in certain countries necessitates the
existence of a global supply chain.

A mineral supply chain is the sequence of mining and
processing of minerals and manufacturing of products. Mineral
supply chains are global in scale, complex, and dynamic.

Supply chain data can be used to understand how a country’s
mineral resources and various economic, technical, and envi-
ronmental factors affect the complexity of global supply chains
(U.S. Department of Energy, 2011).

This fact sheet summarizes the world’s leading countries
(those accounting for 5 percent or more of a commodity’s global
production in 2023) for production of select mineral commodities
(mainly critical minerals) in the mining and processing stages.
These countries and the minerals they produce are synthesized
on global maps to communicate the status of, and potential risk
to, mineral commodity supply chains from geographic produc-
tion concentration. Trade data from United Nations Statistics
Division (2025) is used to support assessments of the observed
production data.

According to the Energy Act of 2020 (Public Law 116-260),
minerals are considered “critical” if they meet three criteria:

e The mineral must be essential to the economic or national
security of the United States.

* The mineral must serve an essential function in the manu-
facturing of a product, the absence of which would have
significant consequences for the economic or national
security of the United States.

* The mineral must have a supply chain that is vulnerable to
disruption, including restrictions associated with foreign
political risk, abrupt demand growth, military conflict, vio-
lent unrest, anti-competitive or protectionist behaviors, and
other risks through-out the supply chain.

Some examples of critical minerals include, cobalt and
lithium, used in rechargeable batteries; gallium, used for inte-
grated circuits and optical devices; graphite, used for lubricants,
batteries, and fuel cells; indium, used in liquid crystal display
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screens; and tungsten, used to make wear-resistant metals. Also
included in the list are rare-earth elements as dysprosium, neo-
dymium, and praseodymium, used in permanent magnets (Nassar
and Fortier, 2021).

The U.S. Geological Survey (USGS) is the Government
agency responsible for developing the United States’ list of
critical minerals (Public Law 116-260). The most recent list of
critical minerals was published in 2022 and contains 50 miner-
als, including 7 rare-earth elements and 5 platinum-group metals
(U.S. Geological Survey, 2022). The USGS is prioritizing critical
minerals in its assessment of potential domestic resources and
in its analysis of domestic and global production (Public Law
116-260).

The USGS collects and distributes information on global
mineral resources, production, and trade, and conducts supply
chain assessments for mineral commodities. For this fact sheet,
production data of critical minerals and some other minerals
subject to increasing global demand and attention owing to their
specific applications and potential supply disruption, including
cadmium, copper, gold, and molybdenum, were collected. Data
on each country’s mineral commodities in 2023 are from Mineral
Commodity Summaries 2025 (U.S. Geological Survey, 2025).
Some production data on processed commodities that were not
available for 2023 are estimated based on prior-year data (Ewing,
2025; Friedline, 2025; Schulte, 2025; Tolcin, 2025). The min-
eral commodities for which a country’s production is equal to or
greater than 5 percent of total world production were identified.

The mining and processing of minerals and manufacturing
of products are various and complex. The term “mining” in this
fact sheet refers to the mineral extraction of the mineral sup-
ply chain (for example, mining ores and producing concentrates
through a beneficiation process) from deposits in the Earth. The
term “processing” encompasses the mineral processing, refining,
and smelting to obtain oxides, metals, or master alloys, such as
aluminum oxide (alumina), refined bismuth, and smelted tin.

Certain raw materials and minor metals were excluded
from this fact sheet because global production data from
either the mining or processing stage were limited or unavail-
able in U.S. Geological Survey publications. This is because
some raw materials (such as manganese and tungsten ores
and concentrates) were processed in various forms, and the
processing outputs are difficult to track and measure. Several
minor metals (such as bismuth, cadmium, gallium, germanium,
indium, and tellurium) were recovered as byproducts from the
processing of copper and lead-zinc concentrates. Thus, produc-
tion of those metals was reported only in the processing stage
(U.S. Geological Survey, 2025).
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Major Producing Countries

Figure 1 is a map showing the world’s leading countries in
the mining stage for 29 mineral commodities. China was the top
mining country in 2023 (mining 5 percent or more of the global
total of 18 mineral commodities), followed by South Africa (10),
Australia (8), Russia (8), the United States (8), and Brazil (7).
Figure 2 is a map showing the leading countries in the process-
ing stage for 18 mineral commodities. China was also the top
processing country (processing 5 percent or more of the global
total of 14 mineral commodities), followed by Japan (7), Russia
(6), Canada (4), and the Republic of Korea (4).

The locations of mining output are highly influenced by the
geological settings of mineral deposits (Labay and others, 2017).
For example, large countries, such as Australia, Canada, China,
and Russia, may have more diverse geological settings and are
more likely to have high-quality deposits within their borders.
Some smaller countries, such as Chile, the Democratic Republic
of the Congo [Congo (Kinshasa)], and South Africa, may also
have high shares of global production of certain minerals owing
to localized mineral deposits.

The development of mineral-processing facilities, which
requires complex engineering and technologies, is closely linked

to a country’s manufacturing industry and global competitiveness.

A manufacturing industry based in an economy may provide

the workforce and infrastructure for the operation of process-
ing plants, enable comprehensive recovery such as recovery of
byproduct critical minerals from facilities, and secure the demand
for the mineral commodities from local downstream markets.
For example, China, Japan, and the Republic of Korea operate
the world’s major refineries and smelters by production capacity
(U.S. Geological Survey, 2025) and also play roles in the global
manufacturing of products, including automotive, electron-

ics, and rechargeable batteries; mineral commodities processed
in these countries may be consumed directly in the domestic
manufacturing sector or exported (Chung, 2024; DeCarlo, 2024;
Moon, 2025).

Supply Chain Characteristics

The data shown in figures 1 and 2 indicate the following
about the global mineral supply chain:

* Most leading mining countries, such as Australia, Brazil,
Chile, Congo (Kinshasa), Peru, South Africa, and the
United States, had lower shares of global processing produc-
tion and processed fewer mineral commodities. In contrast,
China’s share of global processing production was greater
than its share of global mining production for many mineral
commodities. Japan and the Republic of Korea, which
were not leading mining countries, are leading processing
countries. This indicates that most leading mining countries
had limited processing facilities as of 2023 and shipped

most of their mine production to other countries for pro-
cessing, mainly to China, Japan, and the Republic of
Korea. This is supported by the global trade statistics of
2023: of metal ores and concentrates, the top exporters
were Australia (accounted for 33 percent of global total by
value), Brazil (11 percent), Chile and Peru (9 percent each)
and South Africa (5 percent). The top importers were China
(64 percent), Japan (7 percent), and the Republic of Korea
(5 percent) (United Nations Statistics Division, 2025).

+ China’s share of global aluminum production increased
from 21 percent in the mining stage to 59 percent in the
processing stage, cobalt (1 percent to 80 percent), copper
(8 percent to 44 percent), tin (23 percent to 50 percent),
titanium (34 percent to 69 percent), and zinc (34 percent to
48 percent) (figs. 1, 2). These increases indicate that China
imported large amounts of raw materials as feedstock for its
processing industry, and production of these mineral com-
modities in the processing stage was more concentrated in
China than in the mining stage.

» There is little difference in the number of commodities in
the mining and processing stages for Russia (figs. 1, 2).
The country largely processed its mined minerals domesti-
cally (Safirova, 2025). This observation is in line with the
country’s trade data. The country accounted for 1 percent
and 0.2 percent of global export and import of metal ores
and concentrates, respectively, less than those of other top
mineral mining and processing countries (United Nations
Statistics Division, 2025).

Supply Chain Diversification

The increasing global production concentration and greater
reliance on a single source have elevated the potential supply
disruption of mineral commodities (Nassar and Fortier, 2021).
Supply chain diversification as a short-term program could be
taken to mitigate the risk of supply chain disruption. The maps
(figs. 1, 2) can be used to identify potential additional capacities
for improved supply chain diversity by utilizing high-quality
resources in major mining countries and existing processing
expertise and infrastructure in major processing countries.

Regarding potential domestic and foreign supply disrup-
tions, long-term expanding and investing the mineral production
capacity in a domestic or a foreign country may improve
supply chain resilience. Such plans, however, take considerable
time and capital to establish mineral facilities and to integrate
with upstream and downstream industrial sectors (Alonso and
others, 2025).
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Figure 1. Map of the world showing each country’s share of global mining production of select mineral commaodities, including critical minerals (for which data were available), copper, gold,

and molybdenum. [Al, aluminum; Au, gold; Be, beryllium; Co, cobalt; Cr, chromium; Cu, copper; Ir, iridium; Li, lithium; Mn, manganese; Mo, molybdenum; Nb, niobium; Ni, nickel; Pd, palladium;
Pt, platinum; Rh, rhodium; Ru, ruthenium; Sh, antimony; Sn, tin; Ta, tantalum; Ti, titanium; V, vanadium; W, tungsten; Zn, zinc; Zr, zirconium]
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Figure 2. Map of the world showing each country’s share of global processing production of select mineral commodities, including critical minerals (for which data were available) and
cadmium and copper sourced from imported and (or) domestically produced raw materials. [Al, aluminum; As, arsenic; Bi, bismuth; Cd, cadmium; Co, cobalt; Cu, copper; FeNb, ferroniobium;
Ga, gallium; In, indium; Mg, magnesium; Ni, nickel; Pd, palladium; Pt, platinum; Sn, tin; Te, tellurium; Ti, titanium; Zn, zinc]
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