Key Players in the
Rare Earth Industry

are earth elements consist of a group of 17 metallic elements, including the fifteen lanthanides on the periodic table plus scandium and yttrium. The rare earth supply chain involves multiple steps and complex processes
from upstream mining, midstream processing before reaching a wide array of downstream applications. They are used in strategic and critical industries, such as defense and aerospace, electronics, telecommunications,
advanced materials and electronic vehicles. China dominates key segments in the rare earth industrial chain, accounting for roughly 40 percent of the world’s discovered rare earth reserves, and more than 80 percent of
rare earth oxide separation capability. China also produces nearly 70 percent of the world’s rare earths, and controls an even higher percentage of the heavy rare earth mining market. This dominance has enabled

China to threaten to exercise coercive trade and diplomatic powers in recent years. In response to China's outsized influence over the rare earths supply chain, major global economies are seeking to develop alternatives and

build greater supply chain resilience. This effort is part of a broader strategy to de-risk supply chains amid growing geopolitical tensions.

CHINA LEADS THE WORLD ...AND THE WORLD'S TOTAL RESERVES FOUR COMPANIES DOMINATE CHINA'S RARE EARTH MARKET

IN MINE PRODUCTION... WORLD’S TOTAL RESERVES, 2023 China's rare earth minerals market is dominated by four state-owned conglomerates. In
2023, these companies were awarded the majority of the government's annual quotas,
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UPSTREAM: MINING & EXTRACTION

While China is the world's leading producer of rare earths, American and Australian firms play a crucial role in mining and extraction. In this stage, ore is extracted from
an open-pit or underground mines. Because of growing concerns about China's dominance, global firms from elsewhere, are re-entering the market.

Major Miners & Refiners
A Closer Look at China Rare Earth Group
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MIDSTREAM PROCESSING

China has a virtual monopoly over midstream processing of rare earths. After the huge Mountain Pass mine in the Mojave Desert in California closed in the early
2000s, China assumed a dominant position in both mining and processing.

Intermediary Processors

Baotou Feida China Rare Earth Group Deqing Xingbang Guangdong Zhujiang Maanshan Shuntai Xiamen Tungsten
Baotou Haoming China Rare Earth (Ganzhou) Dingnan County Nanfang Guangxi Dingli Pingyuan County Huagi Xinfeng County Baosteel Xinli
Baotou Huamei China Rare Earth Group (Yongzhou) Fujian Golden Dragon Guangxi Hezhou Jinguang Oiandong Rare Earth Xinfeng Rising

Baotou Huashang China Rare Earth Group Industry Development Fujian Rare Earth Guangzhou Changtao Quannan Advanced Resources Xunwu County Southern Rare Earth

China Rare Earth Holdings Gansu Rare Earth Huhhot Rongxin Rising Nonferrous Yixing Xinwei Leeshing

Baotou Jingrui

Baotou Jinmeng China Rare Earth Resources and Technology Gansu Rare Earth New Material Hunan Rare Earth Metal Materials Ruike Yiyang Hongyuan

Benefication: RE ores to (rough)

RE concentrates/oxides

Inner Mongolia Winner Shandong Weishan Lake Rare Earth “ Yongzhou Xiangjiang

China Southern Rare Earth Gansu United

Baotou Jigian
Baotou Qitong

Baotou Xindamao

Chinalco (Guangxi) Ganzhou Rare Earth Metals Jiangxi Rare Earth & Rare Metals Tungsten Shenghe Resources Zhongxi (Liangshan)
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DOWNSTREAM

After the rare earths are extracted and separated, they need to be further refined and processed into powders or different forms. In this stage, they are transformed into
specialized materials and alloys, through manufacturing, sintering and fabrication processes. Japanese firms lead in certain advanced technologies in this area.
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Alloying, Sintering & Fabrication:
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END USE

Rare earths are used in a variety of applications, including in electronics, lasers, glass, magnetic materials and industrial
processes. Among other things, they can help make products lighter and more efficient. They can be found in everything
from microchips, space rockets, wind turbines, electric vehicles and other clean energy technologies.
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Companies were included based on their relative importance in
the rare earth industry, as measured by market cap (if applicable),
market share, registered capital, and/or technical ability.
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Recycling rare earths promises to help reduce waste and environmental contamination. It could lower energy use since research notes, press releases, academic papers, government

mining and processing these critical minerals is energy intensive. Apple, among other firms, is planning to use largely reports, and other publicly available sources.
recycled rare earths in its products by the year 2025.

RECYCLING

Firms that operate in multiple segments of the rare earth supply
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