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Perspectives on Innovation: The Mining Industry  
Harnesses the (Sustainable) Opportunity of AI Technology

 

The global appetite for minerals—fueled largely by AI demand—has driven increased interest in mining  

companies, but long-term investors should not be dismissive of risks associated with the mining sector and  

specific companies within it.

AI has the potential to be one of the most powerful secular growth themes the world has seen, with cascading 

effects across all sectors of the economy, including mining.

Our approach to the mining industry reflects our team’s risk-conscious approach, and our portfolios include 

companies that are innovating with AI to improve the environmental impact, health, and safety of the  

mining industry.

Access to critical minerals is increasingly becoming a global economic and geopolitical imperative. Companies and 

governments have long recognized the benefits of having a steady supply of critical minerals, but over recent weeks,  

the value of critical minerals has burst into the headlines through the contentious discussions between the United States 

and Ukraine.

In our 2022 paper, “Mining Industry Opportunities Emerge as Demand Grows for Essential Minerals for 

Decarbonization,” the Calamos Sustainable Equities team explored the critical paradox facing the mining industry as the 

world accelerates toward a low-carbon economy, a global secular trend that we believe will remain intact even as the 

commitments of individual countries vary and fluctuate. While minerals are essential for clean energy technologies—with 

over three billion tons required by 2050, according to World Bank estimates—the mining sector presents significant 

environmental, social, and governance challenges. The industry’s ecological footprint, labor practices, and operational 

risks have led many sustainable investors, including the Calamos Sustainable Equities team, to approach direct mining 

investments with caution.

Since the publication of our 2022 paper, demand for critical minerals (defined by the U.S. Geological Survey as those 

minerals that are essential to the economy), has increased significantly, due in large measure to the emergence of AI. 
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Our job as growth investors is to identify the opportunities and risks created by AI technologies, considering both 

financial and non-financial criteria. Regarding the critical minerals sector, two issues are at the forefront:

The exponential growth in AI applications is driving unprecedented demand for minerals like lithium, cobalt, 

and rare earth elements needed in advanced computing and energy storage systems.

AI is revolutionizing mining operations themselves.1 According to the World Economic Forum, the global market 

for autonomous mining equipment, for example, is projected to grow from $3.1 billion in 2020 to $6.2 billion 

by 2026.2

Efficiency, Safety, and Environmental and Social Impacts: The Mining Industry Embraces 

Benefits of AI Technology

The adoption of AI in mining represents a fundamental shift toward safer, more efficient, productive, and sustainable 

operations. Thus, mining extraction companies using AI can be well-aligned with our sustainable investment criteria. 

We are encouraged to see mining companies using AI to improve the efficiency and safety of the mining industry 

while reducing the industry’s environmental and social impacts. The chart below explores 10 ways that sustainable 

AI technologies improve profitability and competitiveness for mining companies.

10 Ways Mining Companies Harness AI to Manage Risks and Improve Growth Potential

1.

2.



Investing in Innovation: Where We See Opportunity

In our 2022 paper, we noted that our assessment of risk and opportunity led our team to focus on companies helping to 

make mining operations more sustainable through automation, improved extraction methods, and reduced environmental 

impact, rather than on mining extraction companies themselves. With the growth of AI over the past several years, these 

investment opportunities have continued to grow; the chart below highlights some companies that have met our stringent 

financial and nonfinancial criteria.
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1Discovery Alert, “How AI is Revolutionizing Critical Mineral Mining for the Global Energy Transition,” January 22, 2025, accessed 
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2World Economic Forum, “Unearthing opportunity: Why the time is now to invest in mining technologies for sustainable growth,” 
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Environmental, social and governance (ESG) is based on the premise of investing in companies that have good environmental 
records, are ethically run and have a positive social impact.

Opinions and estimates offered constitute our judgment and are subject to change without notice, as are statements of financial 
market trends, which are based on current market conditions. We believe the information provided here is reliable, but do not 
warrant its accuracy or completeness. This material is not intended as an offer or solicitation for the purchase or sale of any 
financial instrument. The views and strategies described may not be suitable for all investors. This material has been prepared 
for  informational purposes only, and is not intended to provide, and should not be relied on for, accounting, legal or tax advice. 
References to future returns are not promises or even estimates of actual returns a client portfolio may achieve. Any forecasts 
contained herein are for illustrative purposes only and are not to be relied upon as advice or interpreted as a recommendation.


