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We invest in companies with meaningful 

exposure to economic tailwinds from 

long- term transitions that are affecting 

the global economy: demographics, 

environmental, technological and 

governance. 

In Brief

Metals and mining sit at the center of several long-term secular themes, including the energy transition, 

electrification, digital infrastructure, industrial resilience, and national security. As essential inputs for modern 

economies and the sustainable transition, the sector is increasingly becoming a strategic component of long-term 

economic growth. 

As critical minerals become more essential to the global economy, scaling supply responsibly remains a major 

challenge. Supply remains constrained by geographic concentration, regulatory challenges, and long project 

timelines. At the same time, the sector faces significant environmental and social risks, reinforcing the need for 

responsible mining practices. 

These dynamics are transforming minerals from a traditional commodity story into a strategic investment theme 

centered on security of supply, industrial competitiveness, and sustainable resource development.

1. IEA (2021), The Role of Critical Minerals in Clean Energy Transitions, IEA, Paris https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions. The 
information provided reflects MIROVA’s opinion as of the date of this document and is subject to change without notice. The reported data reflect the situation as of the date 
of this document and are subject to change without notice. This information is intended for non-professional and professional clients as defined by MiFID.
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• Metals and mining are becoming increasingly strategic as the 

energy transition, electrification, AI, and industrial resilience 

drive long-term demand for critical minerals. 

• Supply remains difficult to scale due to long project timelines, 

geographic concentration, and refining bottlenecks, making 

mineral security a key priority for governments, industries, and 

investors.  

• Responsible mining, recycling, and stronger ESG practices will 

be central to meeting rising mineral demand while supporting 

a more resilient and sustainable economy. 

Investing in Megatrends

Metals & Mining:
A strategic component of long-term economic growth

Marine Michiels
Equity Analyst 
Sustainable Equity

Energy transition: Renewable power generation, battery storage, electric vehicles, and modern grid infrastructure are 

more mineral intensive than conventional energy systems. As countries invest in decarbonization, demand for 

copper, lithium, nickel, graphite, rare earths, aluminum, and other critical materials continues to rise.

BY 2040, MINERAL DEMAND FROM CLEAN ENERGY TECHNOLOGIES IS EXPECTED TO INCREASE BETWEEN 

TWOFOLD TO FOURFOLD.1

The Role of Metals and Mining in a Changing Economy
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Electrification: Electric mobility, charging networks, industrial 

electrification, and expanded transmission networks all require 

significant volumes of metals. Copper is essential for electricity 

transmission, power distribution, motors, chargers, renewable 

generation, and data center infrastructure while aluminum 

supports grids and transport.

A TYPICAL ELECTRIC CAR REQUIRES SIX TIMES THE MINERAL 

INPUTS OF A CONVENTIONAL CAR.2

AI and digitization: AI and digital infrastructure are emerging 

sources of mineral demand and are reshaping metals value 

chains. Data centers are particularly resource intensive, requiring 

large amounts of electricity, power equipment, cooling systems, 

semiconductors, and connectivity infrastructure in addition to 

metals such as copper, aluminum, specialty steels, and advanced 

materials. The growth of AI also reinforces the need for expanded 

electricity networks.

AI INFRASTRUCTURE IS MUCH MORE RESOURCE INTENSIVE 

THAN TRADITIONAL CLOUD, REQUIRING 65-70 TONS OF 

METALS PER MW, LARGELY IN POWER AND COOLING 

SYSTEMS.3

Reindustrialization and supply chain resilience: Critical minerals 

have become a strategic priority as countries seek to strengthen 

domestic manufacturing, reduce supply-chain dependencies, and 

support industrial competitiveness.

CHINA’S SHARE OF REFINING IS AROUND 35% FOR NICKEL, 50-

70% FOR LITHIUM AND COBALT, AND NEARLY 90% FOR RARE 

EARTH ELEMENTS.4 

Defense and security: Minerals also support defense and security 

applications including advanced electronics, aircraft, vehicles, 

communications systems, and guided technologies. 

MORE THAN 60 STRATEGIC PLANS TO ENSURE MINERAL 

SUPPLY RELIABILITY AND RESILIENCY ARE CURRENTLY IN 

PLACE ACROSS MAJOR ECONOMIES.5 
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2. IEA (2021), The Role of Critical Minerals in Clean Energy Transitions, IEA, Paris https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions. 3. 
BofA - Transition Investing - Matter over mind? AI's 10 secret ingredients. 4. IEA (2021), The Role of Critical Minerals in Clean Energy Transitions, IEA, Paris 
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions. 5. JP Morgan - Critical minerals: Unearthing alpha across equities and credit. The 
information provided reflects MIROVA’s opinion as of the date of this document and is subject to change without notice. The reported data reflect the situation as of the 
date of this document and are subject to change without notice. This information is intended for non-professional and professional clients as defined by MiFID.

Rising structural demand combined with constrained and 

geographically concentrated supply are creating long-term 

opportunities across the minerals and mining sector. Meeting this 

demand will require substantial investment across the value 

chain, from new mines and refining capacity to infrastructure, 

processing, and recycling. 

Long-term Value Drivers 
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6. JP Morgan - Critical minerals: Unearthing alpha across equities and credit. 7. IEA (2025), Global Critical Minerals Outlook 2025, IEA, Paris 
https://www.iea.org/reports/global-critical-minerals-outlook-2025. 8. International Energy Agency (IEA). 9. Global Trade Alert. Import and Export Restrictions: Critical 
Minerals. Global Trade Alert – Import and Export Restrictions: Critical Minerals. The information provided reflects MIROVA’s opinion as of the date of this document and is 
subject to change without notice. The reported data reflect the situation as of the date of this document and are subject to change without notice. This information is 
intended for non-professional and professional clients as defined by MiFID.

However, supply is difficult to scale quickly. Even where 

mineral resources are available, the ability to develop 

them responsibly, sustainably, and within a reasonable 

timeframe remains a bottleneck for the industry. 

ON AVERAGE, NEW MINING PROJECTS TAKEOVER 

16 YEARS TO START PRODUCING MINERALS.6

The sector’s geographic concentration creates 

additional supply chain risk, as critical mineral mining is 

heavily concentrated in a small number of countries. 

THE AVERAGE MARKET SHARE OF THE TOP THREE 

MINING NATIONS FOR KEY ENERGY MINERALS 

ROSE FROM 73% IN 2020 TO 77% IN 2024.7

The market is even more concentrated when it comes 

to refining. The top three refining countries increased 

their combined market share from 82% in 2020 to 86% 

in 2024, driven largely by Indonesia in nickel and China 

in cobalt, graphite, and rare earths.8

Critical minerals are increasingly being used as 

instruments of trade policy and geopolitical influence.

Mined supply of energy transition metals and minerals in 2024 by top producing 
country

Source: BoombergNEF. Note: Graphite is not included because only its refined production is considered in BNEF’s Transition Metals Outlook. DRC 
refers to the Democratic Republic of Congo. 

The growing US-China trade conflict has demonstrated 

that access to minerals can be weaponized with China 

imposing export controls on materials such as gallium, 

germanium, and graphite in response to Western 

technology restrictions.

THERE WERE 3X MORE CRITICAL RAW-MATERIAL 

EXPORT RESTRICTIONS IN 2025 VERSUS 2024.9

In response, governments across North America and 

Europe are using major policy initiatives such as the US 

Inflation Reduction Act (2022) and the EU Critical Raw 

Materials Act (2023) to strengthen supply security 

through domestic production, friend-shoring, recycling, 

and strategic partnerships while maintaining 

environmental and social standards. 

Recycling and circularity are also becoming 

increasingly important, and we see strong long-term 

opportunities in this space as it can help reduce 

pressure on primary extraction, improve supply security, 

lower environmental impacts, and create new business 

models across the value chain. 
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10. International Energy Agency (IEA). The information provided reflects MIROVA’s opinion as of the date of this document and is subject to change without notice. The 
reported data reflect the situation as of the date of this document and are subject to change without notice. This information is intended for non-professional and 
professional clients as defined by MiFID. 

Geographical distribution of refined material production for key energy transition 
minerals in the base case, 2023-2040
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Aluminum demand continues to rise across traditional uses such as construction and manufacturing as well as 

energy transition applications including solar infrastructure, electric vehicles, and grid expansion. Aluminum 

production is highly energy- and emissions-intensive, so recycling represents a significant opportunity to reduce 

environmental impact and strengthen supply.

Lithium is essential for lithium-ion batteries used in EVs and energy storage. Demand is expected to rise from ~205 

kt in 2024 to ~700 kt by 2035.10 Despite near-term oversupply, the current project pipeline points to a potential 40% 

deficit, requiring continued investment and an estimated 55 additional average-sized mines.

Copper stands out as one of the most significant supply bottlenecks of the energy transition. Copper is essential for 

electrification, supporting grids, renewables, EVs, charging networks, data centers, and industrial power systems. 

Demand is expected to rise as electricity plays a larger role in final energy consumption. The IEA (International 

Energy Agency) estimates that demand will grow from 27Mt in 2024 to 33Mt by 2035 and 37Mt by 2050. However, 

supply growth is struggling to keep pace as the industry faces declining ore grades, reserve depletion, rising capital 

costs, permitting challenges, and a lack of major new discoveries. As a result, the IEA estimates a potential 30% 

supply deficit before even considering more ambitious electrification scenarios. Recycling can help ease shortages 

as copper can be reused repeatedly without losing its properties and already supports one of the world’s largest 

recycling markets.

Supply & Demand Outlook for Key Minerals & Metals 

Source: IEA (2024), Geographical distribution of refined material production for key energy transition minerals in the base case, 2023-2040, IEA, Paris. 
Graphite extraction is for natural flake graphite. The figures for rare earth elements are for magnet rare earth elements only. The figure depicts the value 
of the top three producing countries in a given year.
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Steel is necessary for wind turbines, transmission towers, solar 

infrastructure, and broader clean energy buildout. Supply is relatively 

resilient, but decarbonizing steel production remains a key challenge.

Manganese is mainly used in steelmaking, but it is also an input for 

lithium-ion batteries. Demand for manganese is rising with battery 

growth driven by EVs and grid storage systems. 

Rare earths demand is expected to grow 50-60% by 2040 driven by 

permanent magnets used in EVs, wind turbines, and industrial motors.11 

While announced projects should broadly meet demand, supply chains 

remain highly concentrated, making rare earths a significant supply 

security risk due to China’s dominant position across the value chain.
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11. International Energy Agency (IEA). 12. U.S. Geological Survey. (n.d.). Recycling statistics and information. National Minerals Information Center. The information provided 
reflects MIROVA’s opinion as of the date of this document and is subject to change without notice. The reported data reflect the situation as of the date of this document and 
are subject to change without notice. This information is intended for non-professional and professional clients as defined by MiFID.

Extraction (ore/concentrate): Critical minerals are typically extracted 

through underground or open-pit mining.

• Underground Mining is used when mineral deposits are located deep 

below the surface and tunneling is required to access the ore. The 

process is often costly, and ventilation and structural integrity are key 

concerns. 

• Open-pit Mining is used when minerals are closer to the surface. 

Topsoil and layers of rock are removed to create an open pit. This 

method is typically faster and cheaper than underground mining but 

produces significant amounts of waste. 

Processing (smelting/refining): After extraction and concentration, 

critical minerals are smelted and refined into saleable materials through 

processes that vary by mineral (high temperature processes, brine-

extraction, electrolyzing). Processing is the most energy-intensive part 

of the supply chain. It also generates tailings (a slurry waste) from ore 

processing and impurity removal which are stored in dedicated facilities 

and can pose environmental and health risks if not properly managed.

Recycling: Given increased demand for critical minerals and geopolitical 

vulnerabilities in the supply chain, recycling will likely become a more 

important source of materials. According to the IEA, recycling could 

reduce new mining requirements for key minerals by 10–30%. While 

recycling is well established for base metals such as steel and 

aluminum, it remains much less developed for rare earth elements and 

other critical minerals. In the US, 57% of aluminum, 35% of copper, and 

16% of silver were recycled in 2023 compared with estimated global 

recycling rates of only 5–10% for rare earth elements.12

Metals & Minerals Value Chain 

Demand for critical minerals is rising to support future economies; 

however, this demand must be met with stronger responsible mining 

practices. This creates a clear transition paradox: while these minerals 

are essential enablers of the climate transition, their extraction and 

processing carry significant ESG risks.

ESG Risks & Responsible Practices
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The information provided reflects MIROVA’s opinion as of the date of this document and is subject to change without notice. The reported data reflect the situation as of the 
date of this document and are subject to change without notice. This information is intended for non-professional and professional clients as defined by MiFID.

Mining is highly resource-intensive, contributing to 

greenhouse gas emissions, pressure on local water 

resources, biodiversity loss, pollution, and long-term 

ecosystem impacts. These environmental risks are 

amplified when operations are located in water-

stressed or biodiversity-sensitive areas and can 

translate into financial risks by delaying projects, 

increasing capex needs, or affecting companies’ 

licenses to operate. The sector is also associated with 

human rights concerns including weak governance, 

worker safety risks, challenging working conditions, 

community opposition, and impacts on Indigenous 

Peoples and local communities, which have made it 

prone to controversy over the years. As a result, the 

sector requires careful sustainability assessment to 

understand and manage the full impact of the sector’s 

value chain. 

De-risking global critical mineral supply chains remains 

a long-term challenge, but the urgency is growing. Our 

approach combines strict minimum standards covering 

fossil fuel exposure, operations in high-risk countries, 

and breaches of international norms such as the UN 

Global Compact and OECD Guidelines. We conduct in-

depth qualitative analysis to understand how 

companies may be positioned to manage these risks 

and contribute credibly to the transition. This analysis is 

not only relevant for companies involved in mining 

activities, but for other industries and value chains that 

rely on the sector as a material input.   

Responsible mining practices are increasingly guided 

by recognized standards and frameworks, such as the 

Initiative for Responsible Mining Assurance (IRMA), 

which works with both corporate and community 

stakeholders to raise the bar on environmental and 

social standards for mining. Leading companies are 

adhering to these frameworks and working to lower 

operational emissions, improve energy efficiency, 

protect biodiversity through better site planning and 

rehabilitation, and invest in cleaner equipment and 

technologies. Recycling and circularity will also play a 

critical role by reducing pressure on primary extraction 

and improving supply security.  

However, most standards remain voluntary and 

unevenly applied. For this reason, engagement is an 

important lever for encouraging more sustainable 

practices and managing sustainability risks. Many 

mining companies are key targets for collaborative 

engagement initiatives (e.g., Climate Action 100+, 

Nature Action 100, PRI Advance), reflecting both their 

significant environmental and social footprint and the 

potential for engagement to drive improvements. 

However, the sector’s structurally high ESG risks mean 

engagement alone may not be sufficient to reduce 

risks. Engagement should therefore be complemented 

by additional levers, including strong investment 

selection, escalation strategies where progress is 

insufficient, and support for stronger regulation and 

industry-wide transparency. 

https://responsiblemining.net/
https://responsiblemining.net/
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This information is intended for non-professional and professional clients as defined by MiFID. If it is not the case and you receive this 
document and/or any attachment by mistake, please destroy it and indicate this breach to Mirova immediately. 

This document is a non-contractual document for information purposes only. 

This document does not constitute or form part of any offer, or solicitation, or recommendation to subscribe for, or buy, or concede 
any shares issued or to be issued by the funds managed by Mirova investment management company. The presented services do not 
take into account any investment objective, financial situation or specific need of a particular recipient. Mirova shall not be held liable 
for any financial loss or for any decision taken on the basis of the information contained in this document, and shall not provide any 
consulting service, notably in the area of investment services. 

The information contained in this document is based on present circumstances, intentions and guidelines, and may require subsequent 
modifications. Although Mirova has taken all reasonable precautions to verify that the information contained in this document comes 
from reliable sources, a significant amount of this information comes from publicly available sources and/or has been provided or 
prepared by third parties. Mirova bears no responsibility for the descriptions and summaries contained in this document. No reliance 
may be placed for any purpose whatsoever on the validity, accuracy, durability or completeness of the information or opinion 
contained in this document, or any other information provided in relation to the fund. Recipients should also note that this document 
contains forward-looking information, issued on the date of this presentation. Mirova makes no commitment to update or revise any 
forward-looking information, whether due to new information, future events or any other reason. Mirova reserves the right to modify or 
remove this information at any time without notice.

The information contained in this document is the property of Mirova. The distribution, possession or delivery of this document in 
some jurisdictions may be limited or prohibited by law. Persons receiving this document are asked to learn about the existence of such 
limitations or prohibitions and to comply with them.

Mirova voting and engagement policy as well as transparency code are available on its website : www.mirova.com.

Non-contractual document, issued in July 2026

ESG INVESTING RISK & METHODOLOGICAL LIMITS

By using ESG criteria in the investment policy, the relevant Mirova strategies' objective would in particular be to better manage sustainability 
risk and generate sustainable, long-term returns. ESG criteria may be generated using Mirova’s proprietary models, third party models and data 
or a combination of both. The assessment criteria may change over time or vary depending on the sector or industry in which the relevant 
issuer operates. Applying ESG criteria to the investment process may lead Mirova to invest in or exclude securities for non-financial reasons, 
irrespective of market opportunities available. ESG data received from third parties may be incomplete, inaccurate or unavailable from time to 
time. As a result, there is a risk that Mirova may incorrectly assess a security or issuer, resulting in the incorrect direct or indirect inclusion or 
exclusion of a security in the portfolio of a Fund. For more information on our methodologies, please refer to our Mirova website: 
www.mirova.com/en/sustainability
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Mirova is a global asset management company dedicated to 
sustainable investing and an affiliate of Natixis Investment 
Managers. At the forefront of sustainable finance for over a 
decade, Mirova has been developing innovative investment 
solutions across all asset classes, aiming to combine long term 
value creation with positive environmental and social impact. 
Headquartered in Paris, Mirova offers a broad range of equity, fixed 
income, multi-asset, energy transition infrastructure, natural capital 
and private equity solutions designed for institutional investors, 
distribution platforms and retail investors in Europe, North America, 
and Asia-Pacific. Mirova and its affiliates had $42.8 billion in 
assets under management as of December 31, 2025. Mirova is a 
mission-driven company, labeled B Corp*.

*B-Corp Certification is a designation that a business is meeting 
high standards of verified performance, accountability, and 
transparency on factors from employee benefits and charitable 
giving to supply chain practices and input materials. Certified since 
2020, Mirova reapplies for the B Corp Certification every three years. 
The annual fee for maintaining the certification is €30,000 as well as 
a €250 for a submission fee. To find the complete B Corp 
certification methodology, please visit the B Corp website here:
https://www.bcorporation.net/en-us/certification

ABOUT MIROVA MIROVA
Portfolio Management Company - French public limited liability RCS Paris 
No.394 648 216 AMF accreditation no. GP 02-014 59, Avenue Pierre Mendes 
France 75013 Paris Mirova is an affiliate of Natixis Investment Managers. 
Website – Linkedin

MIROVA US
888 Boylston Street, Boston, MA 02199; Tel: 857-305-6333 Mirova US LLC 
(Mirova US) is a U.S.-based investment advisor that is wholly owned by Mirova. 
Mirova is operating in the U.S. through Mirova US. Mirova US and Mirova entered 
into an agreement whereby Mirova provides Mirova US investment and research 
expertise, which Mirova US then combines with its own expertise, and services 
when providing advice to clients.

MIROVA UK LIMITED
UK Private limited company
Registered office: 60 Cannon Street, London, EC4N 6NP
The services of Mirova UK Limited are only available to professional clients and 
eligible counterparties. They are not available to retail clients. Mirova UK Limited 
is a branch of Mirova.

MIROVA AFRICA INC.
A company incorporated with limited liability in the Republic of Kenya
KOFISI, c/o Sunbird Support Service Kenya Limited,
Riverside Square, 10th Floor, Riverside Drive,
P.O. Box 856-00600
Nairobi, Kenya
Mirova Kenya Limited is licensed as an Investment Advisor by the Capital Markets 
Authority (CMA) under the provisions of the Capital Markets Act (Cap 485A of the 
Laws of Kenya).
Mirova Kenya Limited is a subsidiary of Mirova Africa Inc.

NATIXIS INVESTMENT MANAGERS
French Public Limited liability company
RCS Paris n°453 952 681
Registered Office: 59, avenue Pierre Mendès-
France 75013 Paris
Natixis Investment Managers is a subsidiary of Natixis.

NATIXIS INVESTMENT MANAGERS INTERNATIONAL
A simplified joint-stock company (société par actions simplifiée – SAS) 
Regulated by AMF under n° GP 90-009 
RCS Paris n°329 450 738 
Registered Office: 43, Avenue Pierre Mendes France -75013 - Paris 
Natixis Investment Managers International is an affiliate of Natixis Investment 
Managers. 
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