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Trump Turns His Attention to Copper

By Marc-Antoine Dumont, Senior Economist

The Trump administration recently imposed a 50% tariff on US imports of copper products in the hopes of reviving a declining
industry. Since 1995, copper production and refining in the United States have fallen by more than half, making the country highly
dependent on imports. However, these latest tariffs risk fragmenting the global market, fuelling inflation and snarling supply chains.
Structural obstacles to a genuine recovery—including red tape, low deposit quality and inflated costs—haven't been taken into
consideration. Canada is largely unaffected by this tariff but could be indirectly impacted due to lower US demand. In short, this new
measure is consistent with the Trump administration’s protectionist agenda, but it's likely to have a greater short-term impact on US

consumers than on domestic production.

Why Impose Tariffs on US Copper Imports?

Tariffs are part of the current US administration’s strategy to
reshore mining production after decades of decline. Since

1995, US copper production has fallen by more than 50%

and totalled 1.1 million tons in 2024 (graph 1). US mines have
gradually been forced to close due to globalization, new projects
lacking social acceptability in the United States and more
profitable deposits being discovered, particularly in Africa and
Chile.

Graph 1
Americans Have Become Highly Dependent on Imports to Meet Their
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The shift of industrial production to Asia, particularly China, has
also reduced US copper demand. Only a few mines remain on

US soil. Despite lower demand, the United States now depends
on imports for 45% of its consumption, compared to only 7% in
1995.

This dependency also extends to copper refining. Since 1995,
the United States has lost more than 60% of its refining
capacity (graph 2). These refining sites were often deemed

to be a source of pollution and relocated to China, which

now accounts for nearly 60% of global capacity. As a result,
the United States is forced to export nearly half of its mining
production for refining before reimporting it. The imposed tariff
only applies to copper products and not raw or refined ore—a
deliberate strategy in an attempt to rebuild US refining capacity.

Graph 2
Although the Decline Is Broad-Based, the US Has Mainly Lost Its
Capacity to Refine Copper Ore
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Desired vs. Actual Tariff Impact

While some may consider the desire to reshore mining
commendable, this tariff is likely to fragment the global

market, leading to higher prices in the United States and lower
prices elsewhere. This is what we saw after the measure was
announced in July 2025, when the price of copper in North
America (COMEX) jumped 13% (graph 3). Since then, the
premium over the global benchmark price (LME) has fallen back
to around $100/ton.

Graph 3
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In the short term, North American prices may continue to

edge down due to stockpiling that occurred at the beginning

of the year. However, prices will almost inevitably rise again

in the medium term. The US isn‘t self-sufficient and will have

to continue to import at a higher cost, which will impact
production lines—especially for electronics, electric vehicles and
construction—and likely drive up inflation.

US Supply Won't Suddenly Spike

As with aluminum, steel and reindustrialization in general, this
tariff fails to address the structural issues at play. The barriers

in the copper industry are well known—very long development
timelines, uncompetitive deposits and soaring initial capital costs.
On top of that, there’s a shortage of skilled labour, and energy
costs are rising. (For more details about these challenges, see our
Economic Viewpoint, The Barriers to US Reindustrialization.)

The main obstacle is how slow approval processes are,
particularly those associated with the National Environmental
Policy Act (NEPA). While the government puts the timeline for
approval at four years, the US National Mining Association says
it often takes seven to ten years. This is due to the multiple
environmental studies and public consultations required. In
comparison, permits take around two years in Canada, even
though the regulatory framework can be more stringent.

This discrepancy is evidence of the red tape in the United
States that’s holding back the mining recovery. Obviously,
permitting processes need to remain rigorous to ensure that the
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environment and local populations are adequately protected. In
addition to the regulatory burden, lack of social acceptability is
hampering the development of new mines.

US deposits are also of lower quality (graph 4). On average,
copper concentration per ton of rock is three times lower than
the global average. This forces producers to mobilize more
resources to extract the same amount of copper, which increases
costs and undermines competitiveness. Technological innovations
could mitigate this challenge but will take time to roll out.

Graph 4
US Deposits Are of Lower Quality Compared to the Rest of the World
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Finally, the long development timelines and scale of operations
required to compensate for low deposit quality have increased
the industry’s capital intensity. According to Ahead of the

Herd, the marginal cost of building the capacity to produce a
ton of copper was approximately US$4,500 in 2000. Today,

it exceeds US$12,000, with some projects costing more than
US$44,000 per ton of production. These escalating costs reduce
the number of financially viable projects, which impedes supply
growth.

Canada Mostly Escapes the New Tariff

Although Canada exports $5.4B worth of copper products to
the US (graph 5 on page 3), only 6.6% of these shipments will
be subject to the new 50% tariff. Quebec and Ontario, which
account for 73% and 24% of exports to the US, respectively,
should therefore avoid the worst of the fallout. Their vulnerability
indexes—the share of all exports targeted by the tariff—remain
relatively low, at 6.3% for Quebec and 4.8% for Ontario (table
on page 3). Only New Brunswick—where the vulnerability index
is at 20.3%—runs a greater risk, but its copper manufacturing
industry only accounts for a fraction of the provincial economy,
limiting the impact.
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Capital inputs account for about half the total costs of mine production — the average for the economy as a whole is 21%.

Mining is an extremely capital-intensive business for two reasons. First, mining has a large up-front layout of construction capital called capex – the costs associated with the development and construction of open-pit and underground mines. There is often other company-built infrastructure like roads, railways, bridges, power-generating stations and seaports to facilitate extraction and shipping of ore and concentrate. Second, there is a continuously rising opex, or operational expenditures. These are the day-to-day costs of operation: rubber tires, wages, fuel, camp costs for employees, etc.

Copper mining has become an especially capital-intensive industry – the average capital intensity for a new copper mine in 2000 was between US$4,000-5,000 to build the capacity to produce a tonne of copper, in 2012 capital intensity was $10,000/t, on average, for new projects. Today, building a new copper mine can cost up to $44,000 per tonne of production, an AOTH analysis has found.  

Capex costs are escalating because:

Declining copper ore grades means a much larger relative scale of required mining and milling operations
A growing proportion of mining projects are in remote areas of developing economies where there’s little to no existing infrastructure.
Many inputs necessary for mine-building are getting more expensive, as cross-the-board inflation, the highest in 40 years, infiltrates the industry. This includes two of the largest costs, wages and diesel fuel, used to run mining equipment. 
The bottom line? It is becoming increasingly costly to bring new copper mines online and run them.

Capital intensity

The initial capital expense (capex) of building a mine is high. All the low-hanging fruit has been mined. Companies have to go further afield to find deposits. The deposits now being mined are getting older; the metallurgy is more complex and grades are going down. In 2000 it cost $4,000-5,000 on average to build the infrastructure to produce a tonne of copper. Now that number is north of $12,000/tonne. 

Some examples:

Cobre Panama: Inmet’s Cobre Panama project capex climbed to US$6.2 billion in 2012 from US$4.8 billion, a capital intensity higher than $15,000/t. When the mine opened in 2019, the capex had ballooned to $6.7 billion, with a production guidance of 140,000 to 175,000t copper, leaving a capital intensity of $38,285/t. ($6.7B/175,000t)
Quellaveco. Construction of Anglo American’s copper project in Peru started in 2018, with the four-year development culminating in its commissioning earlier this month. At full capacity, Quellaveco expects to deliver 300,000 tonnes of copper annually. The $5.5B capex divided by 300,000t amounts to a capital intensity of $18,333. Again, this is how much the mine cost to build, measured in capex cost per tonne of production.
Julong. The world’s largest porphyry copper mine in China started production in December, 2021. Owner Zijin Mining expects to produce 120-130,000 tonnes of copper this year after a first phase is completed. Total capex of around $1.7 billion leaves a capex cost per tonne of production at $13,769 ($1.79B/130,000t)
Oyu Tolgoi. The huge copper-gold mine in Mongolia, owned jointly by Rio Tinto, Turquoise Hill Resources and the Mongolian government, was put into production in 2013 with an initial capex of $6 billion. A transition from open-pit to underground operations is ongoing, however costs have risen considerably. Rio Tinto, the world’s second largest miner, now pegs the total project cost estimate at $7.06 billion, $1.8B higher than its original estimate in 2015. Once completed, the underground section will hike production from 125-150,000 tonnes to 560,000t at peak output, expected by 2025 at the earliest, leaving a capex cost per tonne of production of $12,500 ($7B/560,000t)
(One large mine to buck this trend is Ivanhoe Mines’ Kamoa-Kakua copper mine which started commercial production last year. The world’s highest-grade major copper mine is expected to produce 200,000 tonnes of copper per year in the first phase, doubled to 400,000 tpa after Phase 2. Kamoa’s production measured against a relatively low capex for its size, $1.3 billion, gives it a capital intensity of just $6,500/t ($1.3B/200,000t)

It’s interesting to assess the capex cost of production for two copper mines that opened in British Columbia in recent years — the Copper Mountain mine near Princeton, and the Red Chris mine in northwestern BC’s “Golden Triangle”. Because these mines are smaller and cannot benefit from economies of scale, such as Kamoa, Cobre Panama and Oyu Tolgoi,their capex costs per tonne are quite high.

Opened in 2011, Copper Mountain was designed to produce 49 million kilograms (108 million pounds) of copper, 850,485 grams (30,000 ounces) of gold and almost one million grams (350,000 ounces) of silver annually. In its first year of production, the $441 million mine produced 10,024 tonnes of copper, leaving an “off the charts” capital intensity of $43,994 per tonne.

Imperial Metals’ Red Chris mine started in 2015 and in its first year produced nearly 40,000 tonnes of copper. At a capex of $669 million, Red Chris’ capex cost per tonne of production was $16,725.

(We see the same higher-cost scenario with nickel, except a few degrees worse. Capital intensity for new nickel mining has gone through the roof. The discrepancy between the initial per-pound capital cost of nickel projects and the ultimate construction cost is over 50%. Larger-scale projects have not demonstrated lower per-unit capital costs. Sometimes large projects have even higher capital intensity.

Global nickel supply is increasingly coming from laterite nickel deposits, which require high-pressure acid leach (HPAL) plants. We are now looking at north of $35 per pound capital intensity as we move into these multibillion-dollar ferronickel and HPAL projects. Several are in Indonesia, which aims to become a global hub for battery metals mining, processing and electric-vehicle assembly, thanks to billions worth of investment from China)

Last fall Fitch Solutions put out a report primarily of interest for what it said about Chile. While the country has attracted substantial mining investment in recent years, including from leading copper producers like BHP and Teck, in the longer term, Chile’s declining ore grades present a key downside risk to production forecasts. The chart below shows Chile’s average copper grades more than cut in half between 1999 and 2016, from 1.41% Cu to 0.65% Cu.


Source: Cochilco
As ore grades decline, higher amounts of ore need to be processed, to yield an equivalent amount of copper.

Chile is also producing less copper. According to Cochilco, the country’s state copper commission, in 2000 Chile produced 34.7% of the world’s copper; by 2017, the percentage had fallen to 26.7% (the USGS’s latest figures show Chilean mine production at 26% of the global total)

Making matters worse, after more than a decade of drought, freshwater supplies are becoming a big problem in Chile. Copper mines there require lots of water to process sulfide ores, and the lower the grade, the more water must be used.

Since major copper miners are increasingly turning to low-grade sulfide deposits to beef up their production, their water consumption is expected to jump up to 20.9 cubic meters per second (about half an average home pool). Water scarcity hinders their ability to produce, and drives mining costs per tonne higher.

The country’s left-ward shift is another mark against the top copper producer as far as attracting mining investment. Chile’s environmental commission of the Constitutional Convention has just approved a rule for inclusion in the new Constitution that would nationalize “strategic assets” including lithium, copper and precious metals. The rule states, “there will be no place for any compensation for the rights over mining and hydrocarbon assets, since by Constitutional mandate they belong to the State of Chile.”

It is therefore no surprise that none of the projects on Fitch’s top 10 copper projects by capex are in Chile. For the others, capital intensity continues to rise. In first place is Seabridge Gold’s KSM project in British Columbia, with an eye-watering capex of $12.1 billion. Second is the above-mentioned expansion at Oyu Tolgoi, anticipated to cost $11.2B total including $7B of underground development; SolGold and Cornerstone Resources’ jointly-held Cascabel project in Ecuador places third with a capex allocation of just over $10 billion; followed by the Freida River project in Papua New Guinea ($7.8B), MMG’s Izok Corridor in Canada’s Bathurst Inlet ($6.5B), Teck’s Galore Creek in British Columbia ($6.1B) Alcantara Group’s Tampakan project in the Philippines ($5.9B), Kaz Minerals’ Baimskya project in Russia ($5.5B), and Antofagasta’s Twin Metals project in Minnesota. (the latter project looks unlikely to proceed, following the US government’s decision earlier this year to cancel leases held for the group’s proposed copper and nickel mine near Minnesota’s Boundary Water region).


It’s worth asking how high the copper price needs to go to make these projects viable. Recall that when copper mines were being commissioned a decade ago, the capital intensity for new copper projects was about $10,000/t. The average monthly copper price per tonne topped out in 2011 at $8,828/t. In other words, despite a record-high copper price that year, the capex cost to mine a tonne of copper exceeded the price received. Prices declined after 2011 to $4,868 monthly average price per tonne in 2016 before partially recovering in 2018 to $6,530. Prices dipped in 2020 with the onset of the pandemic, but quickly recovered. From Statista, we learn that in 2021, the average price of copper was $9,322/t. Copper’s new record-high, set in May 2021, was $10,512, a 130% increase over March, 2020.

However, the cost to build a new mine, outlined in the several examples above, is in most cases higher even than copper’s best-ever price of $10,512/t, or $4.76/lb, and certainly a lot more than copper’s current (July 19) price of $7,162 per tonne ($3.24/lb). 


Source: Kitco
Costs per tonne rising

As mentioned at the top, copper mining is not only getting more expensive due to rising capital costs, such as building new roads, railways, bridges, power-generating stations and processing facilities, but increasing day to day expenditures, known in industry parlance as “opex”.

In a March 2022 report, Bank of America said the costs of a number of key inputs have risen dramatically from their 2020 pandemic lows. They include a 350% increase in the cost of fuel, a more than 600% rise in sulfuric acid in Chile, a 300% increase in steel and a 400% increase in spot LNG in Europe.

Again it’s worth looking at Chile, the world’s biggest copper producer, to get an idea of where costs are at, and likely heading.

In the graph below from Cochilco, note that in 2000, copper could be mined in Chile for US$68 per pound; by 2017 costs had more than tripled to $211.80/lb.


Source: Cochilco and Wood Mackenzie, Q3 2017
Among the cost items that went up between 2000 and 2016, the most significant was labor, an increase of 35.1%, other consumables @ +24.3%, services & contractors (+20.2%), power (+9.9%), sulfuric acid (+5%) and diesel @ +4%.


Source: Cochilco
According to Cochilco, via BN Americas, Chile’s copper output fell 1.9% to 5.63Mt in 2021 due to higher operational costs and lower grades.  

Of 22 large copper mining operations in the Cochilco study, 16 posted an increase in cash costs. The average for all 22 mines @ US$132.80 per pound last year, an increase of 10 cents/lb over 2020. The main factors were higher prices for energy, fuel, freight and sulfuric acid.

Bloomberg reports that mining companies are likely to see a drop in profits following record earnings, amid mounting cost pressures and slowing Chinese growth. A February article cited the world’s top two miners, BHP and Rio Tinto, saying that a lack of workers in key roles is having an impact on their operations. Australia-focused Fortescue Metals reported in January that its costs had risen 20% over the past 12 months driven primarily by rising fuel prices and labor shortages.

Conventional vs oxide/ chalcocite processing

Another variable that must be considered when evaluating copper opex, is the type of ore being produced. Mines that produce electro-refined copper via conventional mining/ concentration/ smelting/ refining will pay a much higher cost per pound (or kilogram) than electrowinning copper cathodes from oxide and chalcocite ores. The former has costs ranging from $1-2 per kilogram, compared to $3-6 per kg for the latter. Moreover, copper extraction is said to be profitable when the selling price of copper is above $6 per kg ($6,000/tonne) and unprofitable when the price falls below $3,000/tonne. At a current price of $7,162 per tonne (3.24/lb or $7.16/kg), copper miners should all be booking profits. According to Fast Markets, Mining companies traditionally refer to a $3-per-lb copper ($6,614 per tonne) price as a floor to spur new investment.  

Supply lagging demand

With copper prices well into the profitability range, one would think that the market would be flooded with new supply, as even the most marginal producers jump in with new tonnage, to capitalize on high prices. As the 5-year chart below shows, even though spot copper has skidded from peaks in May and October, 2021 of ~$4.70/lb, the current $3.25/lb is still the highest copper has been since November 2020.


Source: Kitco
S&P Global Market Intelligence predicts that due to a shortage of projects, supply will lag demand in the long term.

While the New York-based analytics firm expects mined copper production to rise to 26.14Mt in 2025, from 21.16 Mt in 2020, that will not prevent a supply gap in the post-2025 years.

That’s because, as demand for copper in manufactured goods and housing has surged, supply has not kept up.

According to CME Group, there has been a much lower growth in copper supply over the past 25 years compared to say, aluminum and iron ore:

Since 1994, copper mining supply has doubled while the supplies of other metals have tripled.

Mined copper supply has grown more slowly than other metals over the past quarter-century.


As previously reported, global mined copper production will drop from the current 20Mt to below 12Mt by 2034, resulting in a supply shortfall of 15Mt. By then, over 200 copper mines are expected to run out of ore, with not enough new mines in the pipeline to take their place.


Graph courtesy of Hamish Sampson / Analyst at CRU’s Copper Team
Production from existing copper mines, including concentrate and solvent extraction-electrowinning, is expected to increase at a CAGR of 1.0% in 2021-25 but fall at a CAGR of 4.7% in 2026-30, driven by declining ore grades and mine closures.

These mines include Glencore’s 33.75%-owned Antamina (BHP 33.75%, Teck Resources 22.5%, Mitsubishi 10%), Codelco‘s Radomiro Tomic and Teck’s Highland Valley.

As a result, production from existing operating mines — not considering those assets that are starting up, project expansions or mine restarts — is projected to fall to 15.90Mt in 2030 from 20.53Mt in 2021.


Expected copper deficit in 2030. Source: S&P Global Market Intelligence
Diminished supply from operating mines, combined with the projected increase in demand for copper over 2021-2030, could result in a 3.85Mt production shortfall in 2025, according to S&P Global estimates.

The refined copper market will also move into a 279,000-tonne deficit by 2025, from a 142,000-tonne surplus in 2020, S&P Global adds.

From 2026 to 2030, the copper industry will be unable to meet a growing demand for concentrate, even when including uncommitted development-stage project
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Capital inputs account for about half the total costs of mine production — the average for the economy as a whole is 21%.

Mining is an extremely capital-intensive business for two reasons. First, mining has a large up-front layout of construction capital called capex – the costs associated with the development and construction of open-pit and underground mines. There is often other company-built infrastructure like roads, railways, bridges, power-generating stations and seaports to facilitate extraction and shipping of ore and concentrate. Second, there is a continuously rising opex, or operational expenditures. These are the day-to-day costs of operation: rubber tires, wages, fuel, camp costs for employees, etc.

Copper mining has become an especially capital-intensive industry – the average capital intensity for a new copper mine in 2000 was between US$4,000-5,000 to build the capacity to produce a tonne of copper, in 2012 capital intensity was $10,000/t, on average, for new projects. Today, building a new copper mine can cost up to $44,000 per tonne of production, an AOTH analysis has found.  

Capex costs are escalating because:

Declining copper ore grades means a much larger relative scale of required mining and milling operations
A growing proportion of mining projects are in remote areas of developing economies where there’s little to no existing infrastructure.
Many inputs necessary for mine-building are getting more expensive, as cross-the-board inflation, the highest in 40 years, infiltrates the industry. This includes two of the largest costs, wages and diesel fuel, used to run mining equipment. 
The bottom line? It is becoming increasingly costly to bring new copper mines online and run them.

Capital intensity

The initial capital expense (capex) of building a mine is high. All the low-hanging fruit has been mined. Companies have to go further afield to find deposits. The deposits now being mined are getting older; the metallurgy is more complex and grades are going down. In 2000 it cost $4,000-5,000 on average to build the infrastructure to produce a tonne of copper. Now that number is north of $12,000/tonne. 

Some examples:

Cobre Panama: Inmet’s Cobre Panama project capex climbed to US$6.2 billion in 2012 from US$4.8 billion, a capital intensity higher than $15,000/t. When the mine opened in 2019, the capex had ballooned to $6.7 billion, with a production guidance of 140,000 to 175,000t copper, leaving a capital intensity of $38,285/t. ($6.7B/175,000t)
Quellaveco. Construction of Anglo American’s copper project in Peru started in 2018, with the four-year development culminating in its commissioning earlier this month. At full capacity, Quellaveco expects to deliver 300,000 tonnes of copper annually. The $5.5B capex divided by 300,000t amounts to a capital intensity of $18,333. Again, this is how much the mine cost to build, measured in capex cost per tonne of production.
Julong. The world’s largest porphyry copper mine in China started production in December, 2021. Owner Zijin Mining expects to produce 120-130,000 tonnes of copper this year after a first phase is completed. Total capex of around $1.7 billion leaves a capex cost per tonne of production at $13,769 ($1.79B/130,000t)
Oyu Tolgoi. The huge copper-gold mine in Mongolia, owned jointly by Rio Tinto, Turquoise Hill Resources and the Mongolian government, was put into production in 2013 with an initial capex of $6 billion. A transition from open-pit to underground operations is ongoing, however costs have risen considerably. Rio Tinto, the world’s second largest miner, now pegs the total project cost estimate at $7.06 billion, $1.8B higher than its original estimate in 2015. Once completed, the underground section will hike production from 125-150,000 tonnes to 560,000t at peak output, expected by 2025 at the earliest, leaving a capex cost per tonne of production of $12,500 ($7B/560,000t)
(One large mine to buck this trend is Ivanhoe Mines’ Kamoa-Kakua copper mine which started commercial production last year. The world’s highest-grade major copper mine is expected to produce 200,000 tonnes of copper per year in the first phase, doubled to 400,000 tpa after Phase 2. Kamoa’s production measured against a relatively low capex for its size, $1.3 billion, gives it a capital intensity of just $6,500/t ($1.3B/200,000t)

It’s interesting to assess the capex cost of production for two copper mines that opened in British Columbia in recent years — the Copper Mountain mine near Princeton, and the Red Chris mine in northwestern BC’s “Golden Triangle”. Because these mines are smaller and cannot benefit from economies of scale, such as Kamoa, Cobre Panama and Oyu Tolgoi,their capex costs per tonne are quite high.

Opened in 2011, Copper Mountain was designed to produce 49 million kilograms (108 million pounds) of copper, 850,485 grams (30,000 ounces) of gold and almost one million grams (350,000 ounces) of silver annually. In its first year of production, the $441 million mine produced 10,024 tonnes of copper, leaving an “off the charts” capital intensity of $43,994 per tonne.

Imperial Metals’ Red Chris mine started in 2015 and in its first year produced nearly 40,000 tonnes of copper. At a capex of $669 million, Red Chris’ capex cost per tonne of production was $16,725.

(We see the same higher-cost scenario with nickel, except a few degrees worse. Capital intensity for new nickel mining has gone through the roof. The discrepancy between the initial per-pound capital cost of nickel projects and the ultimate construction cost is over 50%. Larger-scale projects have not demonstrated lower per-unit capital costs. Sometimes large projects have even higher capital intensity.

Global nickel supply is increasingly coming from laterite nickel deposits, which require high-pressure acid leach (HPAL) plants. We are now looking at north of $35 per pound capital intensity as we move into these multibillion-dollar ferronickel and HPAL projects. Several are in Indonesia, which aims to become a global hub for battery metals mining, processing and electric-vehicle assembly, thanks to billions worth of investment from China)

Last fall Fitch Solutions put out a report primarily of interest for what it said about Chile. While the country has attracted substantial mining investment in recent years, including from leading copper producers like BHP and Teck, in the longer term, Chile’s declining ore grades present a key downside risk to production forecasts. The chart below shows Chile’s average copper grades more than cut in half between 1999 and 2016, from 1.41% Cu to 0.65% Cu.


Source: Cochilco
As ore grades decline, higher amounts of ore need to be processed, to yield an equivalent amount of copper.

Chile is also producing less copper. According to Cochilco, the country’s state copper commission, in 2000 Chile produced 34.7% of the world’s copper; by 2017, the percentage had fallen to 26.7% (the USGS’s latest figures show Chilean mine production at 26% of the global total)

Making matters worse, after more than a decade of drought, freshwater supplies are becoming a big problem in Chile. Copper mines there require lots of water to process sulfide ores, and the lower the grade, the more water must be used.

Since major copper miners are increasingly turning to low-grade sulfide deposits to beef up their production, their water consumption is expected to jump up to 20.9 cubic meters per second (about half an average home pool). Water scarcity hinders their ability to produce, and drives mining costs per tonne higher.

The country’s left-ward shift is another mark against the top copper producer as far as attracting mining investment. Chile’s environmental commission of the Constitutional Convention has just approved a rule for inclusion in the new Constitution that would nationalize “strategic assets” including lithium, copper and precious metals. The rule states, “there will be no place for any compensation for the rights over mining and hydrocarbon assets, since by Constitutional mandate they belong to the State of Chile.”

It is therefore no surprise that none of the projects on Fitch’s top 10 copper projects by capex are in Chile. For the others, capital intensity continues to rise. In first place is Seabridge Gold’s KSM project in British Columbia, with an eye-watering capex of $12.1 billion. Second is the above-mentioned expansion at Oyu Tolgoi, anticipated to cost $11.2B total including $7B of underground development; SolGold and Cornerstone Resources’ jointly-held Cascabel project in Ecuador places third with a capex allocation of just over $10 billion; followed by the Freida River project in Papua New Guinea ($7.8B), MMG’s Izok Corridor in Canada’s Bathurst Inlet ($6.5B), Teck’s Galore Creek in British Columbia ($6.1B) Alcantara Group’s Tampakan project in the Philippines ($5.9B), Kaz Minerals’ Baimskya project in Russia ($5.5B), and Antofagasta’s Twin Metals project in Minnesota. (the latter project looks unlikely to proceed, following the US government’s decision earlier this year to cancel leases held for the group’s proposed copper and nickel mine near Minnesota’s Boundary Water region).


It’s worth asking how high the copper price needs to go to make these projects viable. Recall that when copper mines were being commissioned a decade ago, the capital intensity for new copper projects was about $10,000/t. The average monthly copper price per tonne topped out in 2011 at $8,828/t. In other words, despite a record-high copper price that year, the capex cost to mine a tonne of copper exceeded the price received. Prices declined after 2011 to $4,868 monthly average price per tonne in 2016 before partially recovering in 2018 to $6,530. Prices dipped in 2020 with the onset of the pandemic, but quickly recovered. From Statista, we learn that in 2021, the average price of copper was $9,322/t. Copper’s new record-high, set in May 2021, was $10,512, a 130% increase over March, 2020.

However, the cost to build a new mine, outlined in the several examples above, is in most cases higher even than copper’s best-ever price of $10,512/t, or $4.76/lb, and certainly a lot more than copper’s current (July 19) price of $7,162 per tonne ($3.24/lb). 


Source: Kitco
Costs per tonne rising

As mentioned at the top, copper mining is not only getting more expensive due to rising capital costs, such as building new roads, railways, bridges, power-generating stations and processing facilities, but increasing day to day expenditures, known in industry parlance as “opex”.

In a March 2022 report, Bank of America said the costs of a number of key inputs have risen dramatically from their 2020 pandemic lows. They include a 350% increase in the cost of fuel, a more than 600% rise in sulfuric acid in Chile, a 300% increase in steel and a 400% increase in spot LNG in Europe.

Again it’s worth looking at Chile, the world’s biggest copper producer, to get an idea of where costs are at, and likely heading.

In the graph below from Cochilco, note that in 2000, copper could be mined in Chile for US$68 per pound; by 2017 costs had more than tripled to $211.80/lb.


Source: Cochilco and Wood Mackenzie, Q3 2017
Among the cost items that went up between 2000 and 2016, the most significant was labor, an increase of 35.1%, other consumables @ +24.3%, services & contractors (+20.2%), power (+9.9%), sulfuric acid (+5%) and diesel @ +4%.


Source: Cochilco
According to Cochilco, via BN Americas, Chile’s copper output fell 1.9% to 5.63Mt in 2021 due to higher operational costs and lower grades.  

Of 22 large copper mining operations in the Cochilco study, 16 posted an increase in cash costs. The average for all 22 mines @ US$132.80 per pound last year, an increase of 10 cents/lb over 2020. The main factors were higher prices for energy, fuel, freight and sulfuric acid.

Bloomberg reports that mining companies are likely to see a drop in profits following record earnings, amid mounting cost pressures and slowing Chinese growth. A February article cited the world’s top two miners, BHP and Rio Tinto, saying that a lack of workers in key roles is having an impact on their operations. Australia-focused Fortescue Metals reported in January that its costs had risen 20% over the past 12 months driven primarily by rising fuel prices and labor shortages.

Conventional vs oxide/ chalcocite processing

Another variable that must be considered when evaluating copper opex, is the type of ore being produced. Mines that produce electro-refined copper via conventional mining/ concentration/ smelting/ refining will pay a much higher cost per pound (or kilogram) than electrowinning copper cathodes from oxide and chalcocite ores. The former has costs ranging from $1-2 per kilogram, compared to $3-6 per kg for the latter. Moreover, copper extraction is said to be profitable when the selling price of copper is above $6 per kg ($6,000/tonne) and unprofitable when the price falls below $3,000/tonne. At a current price of $7,162 per tonne (3.24/lb or $7.16/kg), copper miners should all be booking profits. According to Fast Markets, Mining companies traditionally refer to a $3-per-lb copper ($6,614 per tonne) price as a floor to spur new investment.  

Supply lagging demand

With copper prices well into the profitability range, one would think that the market would be flooded with new supply, as even the most marginal producers jump in with new tonnage, to capitalize on high prices. As the 5-year chart below shows, even though spot copper has skidded from peaks in May and October, 2021 of ~$4.70/lb, the current $3.25/lb is still the highest copper has been since November 2020.


Source: Kitco
S&P Global Market Intelligence predicts that due to a shortage of projects, supply will lag demand in the long term.

While the New York-based analytics firm expects mined copper production to rise to 26.14Mt in 2025, from 21.16 Mt in 2020, that will not prevent a supply gap in the post-2025 years.

That’s because, as demand for copper in manufactured goods and housing has surged, supply has not kept up.

According to CME Group, there has been a much lower growth in copper supply over the past 25 years compared to say, aluminum and iron ore:

Since 1994, copper mining supply has doubled while the supplies of other metals have tripled.

Mined copper supply has grown more slowly than other metals over the past quarter-century.


As previously reported, global mined copper production will drop from the current 20Mt to below 12Mt by 2034, resulting in a supply shortfall of 15Mt. By then, over 200 copper mines are expected to run out of ore, with not enough new mines in the pipeline to take their place.


Graph courtesy of Hamish Sampson / Analyst at CRU’s Copper Team
Production from existing copper mines, including concentrate and solvent extraction-electrowinning, is expected to increase at a CAGR of 1.0% in 2021-25 but fall at a CAGR of 4.7% in 2026-30, driven by declining ore grades and mine closures.

These mines include Glencore’s 33.75%-owned Antamina (BHP 33.75%, Teck Resources 22.5%, Mitsubishi 10%), Codelco‘s Radomiro Tomic and Teck’s Highland Valley.

As a result, production from existing operating mines — not considering those assets that are starting up, project expansions or mine restarts — is projected to fall to 15.90Mt in 2030 from 20.53Mt in 2021.


Expected copper deficit in 2030. Source: S&P Global Market Intelligence
Diminished supply from operating mines, combined with the projected increase in demand for copper over 2021-2030, could result in a 3.85Mt production shortfall in 2025, according to S&P Global estimates.

The refined copper market will also move into a 279,000-tonne deficit by 2025, from a 142,000-tonne surplus in 2020, S&P Global adds.

From 2026 to 2030, the copper industry will be unable to meet a growing demand for concentrate, even when including uncommitted development-stage project
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Table
New Brunswick Is the Province Most Exposed to the New Copper Tariff

VALUE OF
PROVINCE EXAMPLE OF PRODUCTS SUBJECT TO TARIFFS EXPORTS TO THE VULNERAB:LITV
Us ($M) INDEX

7406.10.00 — Copper powders of non-lamellar structure

Quebec 7408.19.00 — Refined copper wire of large cross-sectional 4,437.0 6.3%
dimensions
7411.22.00 - Tubes and pipes, of copper-nickel base or copper-

Ontario nickel-zinc base alloys 992.1 4.8%
7412.20.00 - Pipe fittings
7408.19.00 - Refined copper wire of large cross-sectional

British Columbia dimensions 15.9 0.9%
7409.29.00 — Copper sheets and strips, of copper-zinc base alloys

7409.29.00 — Copper sheets and strips, of copper-zinc base alloys

Alberta 7412.10.00 - Pipe fittings 197 6%
Nova Scotia 7412.20.00 - Pipe fittings 02 02%
Prince Edward 7415.21.00 - Copper washers <01 1.1%
Island

7412.20.00 - Pipe fittings
Manitoba 7415.39.00 — Threaded copper articles, such as screws, bolts and 7.8 0.5%

nuts

7408.19.00 - Refined copper wire of large cross-sectional
New Brunswick dimensions 0.8 20.3%
7412.20.00 - Pipe fittings

7409.21.00 — Copper sheets and strips, of copper-zinc base alloys

SEB RN 7415.29.00 - Other copper articles, not threaded 50 L
Newfoundland and

Labrador N/A 0.0 0.0%
CANADA N/A 362.2 5.8%

* Share of total exports subject to the 50% tariff; N/A: Not applicable
Statistics Canada, White House and Desjardins Economic Studies

Graph 5
Quebec Is the Leading Exporter of Copper Products

Canadian copper exports by destination Canadian copper exports by province
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Although Canadian miners export primarily to Asia, they may
suffer indirectly from weaker US demand. In the short term,
the negative effects could be exacerbated as US businesses
have built up inventories equivalent to around a year's worth of
consumption. Affected Canadian exporters may have to wait
until these stocks are depleted before they can replenish their
order books.

Conclusion: Another Measure That Falls Short

The 50% tariff on US imports of copper products alone will

not be enough to boost US production. The White House has
begun to reshape the regulatory framework for the mining
sector, although its approach is clumsy. It will take years, maybe
even a decade, to substantially ramp up US mining production
and refining. Until then, American businesses and, ultimately,
consumers will pay the price. While Canada is largely unaffected
by the new tariff, lower US demand will drag down our
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exports. However, the decline will likely be very slight, as copper
shipments to the US account for just 0.8% of Canada’s total
exports.
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