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Fig.1 Simulation modeling of global rare earth resource supply pattern
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Fig.2 Global rare earth mining heat map for 2025
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Fig.3 Global rare earth mining heat map for 2030
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Fig. 4 Global rare earth mining heat map for 2035
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Fig.5 Global rare earth mining heat map for 2040
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Fig. 6 Rare earth supply situation and cumulative

proportion in North America
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Fig.7 Rare earth supply situation and cumulative

proportion in China
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Fig. 8 Rare earth supply situation and cumulative

proportion in Oceania
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Fig.9 Rare earth supply situation and cumulative

proportion in other regions of Asia
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Fig. 11 Rare earth supply situation and cumulative

proportion in South America
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Fig. 12 Future supply trends of rare earth elements
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Abstract: Rare earth elements, serving as crucial raw materials for modern high-tech industries, are extensively utilized
in fields such as new energy vehicles and wind power generation. As global demand for clean energy continues to grow, the de-
mand for rare earth resources also increases, urging countries to boost their investments in rare earth mining and research and
development. This trend has drawn widespread attention to the supply pattern of rare earths, particularly under the influence of
multiple factors such as geopolitics, environmental protection, and technological innovation. Ensuring a stable supply of rare
earth resources has become a significant part of strategic considerations for various countries. This study employs an agent-
based modeling approach to develop a global rare earth resource development model, aiming to predict the global rare earth
mineral supply potential over the next 20 years. This findings are intended to provide a scientific basis for the development and
utilization of rare earth resources an to support their sustainable management. This study reaches the following conclusions:
Firstly, the global supply of rare earths is expected to grow rapidly in the future, reaching between 600,000 tons to 1 million
tons by 2040, with China’s supply proportion decreasing annually. Secondly, the distribution of rare earth minerals will be-
come diversified, with the supply share of regions such as China, the United States, Vietnam, Australia, and South America
gradually increasing. Thirdly, the increase in the supply of medium and heavy rare earths will become a pivotal aspect of fu-
ture mineral development. Greenland and South America possess significant development potential and are poised to emerge as
new suppliers of medium and heavy rare earths. Finally, the diversification of rare earth supply is likely to introduce challen-
ges related to price volatility. It is recommended that countries strengthen resource investigation and research, promote techno-
logical innovation, and maintain the stability of rare earth supply.

Key words : supply-demand forecasting; agent-based modeling; scenario modeling; development potential ; rare earths





