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Electrify everything to achieve net-zero 

emissions 



Current solar about 1,000 square miles; about the size of Rhode Island. 

Current number of wind turbines = 89,000 ; wind turbines do not reduce land use area. 
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Copper demand 



Can we mine copper fast enough to meet  
projected demand for electrification?  
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Copper supply 









Miners' labor supply problem goes from 

'challenging' to 'diabolical' 

Globally, at least 400 new mines will need to be 

built to meet demand for renewable energy, 

according to Benchmark Mineral Intelligence. 



Top 10 copper mines, Mt/yr 

The projection of yearly copper production presented by Kerr (2014).  The Hubbert curve from 

Figure 1B is the superimposed blue curve.  

The average mine in this list 

produces ~0.5 million tonnes of 

copper per year.    

2022 

Escondida (Chile) 1.060 

Collahuasi (Chile) 0.589 

El Teniente (Chile) 0.456 

Cerro Verde (Peru) 0.434 

Morenci (USA) 0.401 

Grasberg Block Cave (Indonesia) 0.396 

Chuquicamata (Chile) 0.373 

Cobre Panama (Panama) 0.345 

Kamoa-Kakula (DRC) 0.334 

Buenavista del Cobre (Mexico) 0.332 

TOTAL 4.719 
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The growing copper supply gap 
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