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Over the past year, much of the market’s attention has been on gold and silver. While 
investors debated safe-haven flows, central bank buying and inflation risks, copper 
was quietly repricing. Year-to-date, copper is already up around 4%, following a gain of 
roughly 40% in 2025. Analysts are warning that demand could outpace supply within the 
next decade.
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Copper in a world 
that runs on electricity
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Introduction
When Thomas Edison electrified cities in the late 19th century, he relied on copper to transmit electricity from power sta-
tions to homes, factories, and streets. Since then, copper has become a foundational material of modern economies, 
embedded in energy systems, industry, transport, and communications. Today, its importance has intensified. Copper 
sits at the core of electrification, AI infrastructure, electric vehicles, and defence technologies. However, the scale and 
speed of this transformation are testing the physical limits of copper production. S&P Global estimates that without major 
investment, the market could face a copper shortfall of around 10 million metric tons by 2040.

Copper’s record prices signal structural 
change in demand
At the beginning of the year, copper prices printed fresh 
all-time highs on the London Metal Exchange (LME), hitting 
$13,407 a metric ton. Year-to-date, copper is already up 
around 3%, following a gain of roughly 40% in 2025.

Source: Bloomberg

Historically, copper has been a cyclical commodity, 
closely tied to the global growth cycle, particularly con-
struction and manufacturing activity. In previous upcy-
cles, price strength tended to fade once growth slowed 
or inventories rebuilt. This time, however, demand drivers 
appear broader and more durable. An increasing share of 
copper consumption is now linked to long-term electri-
fication trends that are less sensitive to short-term eco-
nomic fluctuations.

From a demand perspective, copper is a critical mate-
rial for conducting electricity. It enables efficient power 
transmission, resists corrosion, has natural antimicrobial 
characteristics and retains its properties through repeated 
recycling. Substitution options are limited. Aluminium is 
often cited as an alternative, but it has only about 60% 
of copper’s conductivity, meaning cables must be thicker 
to carry the same electric current and often require addi-
tional insulation due to poorer heat dissipation.

According to S&P Global, global copper demand is 
expected to increase by around 50% by 2040, rising from 
roughly 28 million metric tons today to about 42 million. 
This growth is driven by four main vectors: core economic 
demand, the energy transition and capacity additions, AI 
and data centres, and defence modernisation. Core eco-
nomic demand and energy transition–related uses are 
expected to remain the largest contributors, and Asia is 
likely to account for 60% of the incremental demand.

Source: S&P Global

Three quarters of global copper consumption is tied to 
electrical applications. This includes power generation, 
transmission and distribution, electronics, and electri-
cal equipment. Construction continues to be the largest 
single end-market. Copper is widely used in building 
wiring, plumbing, heating and cooling systems, and ren-
ovation activity, providing a stable base of demand even 
during periods of slower growth.

The energy transition is an additional source of demand. 
Electrification of transport and power systems is increas-
ing copper use across the economy. Electric vehicles 
are one of the main contributors to this change. An elec-
tric vehicle uses 2.9 times more copper than combus-
tion engine vehicles. This is mainly due to the additional 
wiring, batteries, power electronics, and electric motors 
required.

More recently, AI and data centres have emerged as a 
fast-growing source of demand. S&P Global estimates 
that copper demand from data centres could rise from 
around 1.1 million metric tons in 2025 to roughly 2.5 million 
metric tons by 2040. Much of this demand comes from 
internal power distribution, cooling systems, and the grid 
connections required to supply these facilities. AI training 
data centres alone are expected to account for more than 
half of total data-centre-related copper demand by the 
end of the decade.
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Beyond these established drivers, emerging technolo-
gies could add further upside. Humanoid robotics is still 
at an early stage, but its copper intensity is meaningful. A 
single humanoid robot typically contains 4 to 8 kilograms 
of copper, used in motors, actuators, wiring, sensors, bat-
teries, and semiconductors. Even conservative adoption 
scenarios imply a material impact.

Defence is another area where copper demand is 
expected to increase. Geopolitical tensions and the mod-
ernisation of military systems are driving higher defence 
spending and faster adoption of new technologies. 
Copper is widely used across military equipment and infra-
structure because of its conductivity characteristics and 
reliability in electrical systems, communications, and pro-
pulsion. Given its strategic importance, this investment is 
largely inelastic. At the 2025 NATO summit in The Hague, 
member states committed to raise defence spending to 
5% of GDP. Annual copper demand from defence appli-
cations is projected to approach 1 million metric tons by 
2040, roughly three times current levels.

A tight and inflexible supply side
Global demand is increasing, but supply is projected to 
remain constrained due to the ageing of current mining 
assets. In the absence of significant capacity growth, this 
could lead to a deficit of around 10 million metric tons by 
2040.

Source: S&P Global

Closing this gap is a massive challenge for the coming 
decades. The supply response is complex and structur-
ally constrained. Substitutes are not a viable solution, due 
to copper’s exceptional conductivity, durability, and recy-
clability. 

Over time, the depletion of copper mines has made 
extraction increasingly complex and costly, while mining 
companies face growing regulatory pressures and envi-
ronmental opposition from local communities. These fra-
gilities have translated into repeated disruptions in recent 
years. Freeport-McMoRan declared force majeure at its 
Grasberg Mine, the world’s second-largest copper mine 
which represents around 4% of global output, with a full 
recovery not expected until 2027. Supply disruptions are 
set to persist this month following strikes at Capstone 
Copper’s Mantoverde Mine in Chile.

Source: Morgan Stanley

Developing new copper assets takes nearly two decades, 
approximately 17 years, from discovery to first produc-
tion- due to regulatory, environmental, political, and 
cost-related challenges. Current prices, however, provide 
insufficient incentive to bring major new deposits into pro-
duction by 2040. Most of the easily accessible copper 
deposits have already been mined or are currently being 
mined. This emphasises the need to maximise production 
from existing assets, improve operational efficiency, and 
streamline permitting and incentive frameworks for new 
projects. Future supply will depend on deeper exploration 
and will be more costly and technically complex.

Several deposits have been discovered that could, in 
theory, help meet future demand. However, many of 
these proposed projects may never exist, as they are not 
feasible at current prices or with current technologies. 

Secondary supply relies on recycling, which provides an 
additional source of production but cannot fully close the 
gap. Unlike other metals, copper retains its essential prop-
erties when recycled, making it virtually identical to newly 
mined material. As copper use expands across industries, 
more waste will become available for recovery as assets 
reach the end of their useful life. Total end-of-life copper 
waste is expected to grow by about 4% per year, reach-
ing over 15 million metric tons by 2040. According to S&P 
Global, if recycling rates rise from 50% in 2025 to 66% 
in 2040, recycled copper from end-of-life materials could 
contribute roughly 6 million metric tons to the total supply.

The development of copper recycling depends on the 
establishment of more efficient collection and processing 
infrastructure. Compared to mined copper, scrap supply 
is relatively flexible, but policies will play a crucial role in 
expanding recycling worldwide. Several regions, includ-
ing the United States, the European Union, and China, 
have already introduced policies setting recycling targets 
or supporting infrastructure development. These meas-
ures aim to increase the supply of secondary copper 
while reducing environmental impacts. Even with signif-
icant improvements in processing methods, recycling 
could contribute at least one-third of total copper supply 
by 2040.
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The conversion of raw materials through smelting and 
refining is concentrated primarily in China, making it a 
strategic point in the global supply chain. China controls 
a substantial share of global smelting capacity roughly 12 
of the 29 million metric tons worldwide and continues to 
expand its footprint, further increasing industry concen-
tration. Processing margins are becoming increasingly 
fragile due to declining treatment and refining fees, as well 
as regionally varying costs and regulations. At the same 
time, the high concentration of capacity, estimated at 40 
to 50% of the global total, heightens systemic vulnerabil-
ity and the risk of geopolitical disruptions.

Source: S&P Global

For all these reasons, governments recognise the stra-
tegic importance of mineral supply chains. New forms of 
international cooperation and the growing involvement 
of sovereign wealth funds are creating alternative strate-
gies for strengthening and diversifying access to critical 
mineral resources and supply chains away from China.

Conclusion:  
a global race for critical metals
The world is entering an era of unprecedented growth 
in renewable power, electric vehicles, artificial intelli-
gence, data centres, and defence, driving a steep rise in 
global copper demand—the key metal for electrification. 
Emerging technologies, from battlefield electrification 
to advanced robotics are set to further accelerate this 
demand. This rapid electrification is outpacing the growth 
of copper supply.

This competition is not only about geological scarcity, 
but also about the intermediate stages that determine the 
purity and value of these minerals. China’s dominance in 
copper refining and magnet production poses a signif-
icant risk to global supply chain, while advanced econ-
omies such as the EU are launching initiatives to secure 
alternative supply channels and accelerate local capabil-
ities.
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