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Reported energy intensity of copper 
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Limitations of using sustainability report data 
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• Inconsistency in reporting 
methods between companies. 
 

• Data is usually for entire sites 
or business units, rather than 
for individual processes. 
 

• Need to allocate site-based 
data to co-products 

     (eg. gold, molybdenum, etc.) 



Significant site-to-site variability 
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Change in energy intensity through time 
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Mine and SX-EW 
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Mine, Concentrator and SX-EW 

Status of specific energy intensity of copper  |  Stephen Northey 7  | 

-40

-30

-20

-10

0

10

20

30

40

1 2 3 4 5 6 7 8

C
h

an
ge

 in
 E

n
e

rg
y 

In
te

n
si

ty
 (

 G
J 

/ 
t 

C
u

 )
 

M 

C 

S 

R 

L 

SX 

EW 

Cu 

Alumbrera 
Collahuasi 
El Soldado 
Escondida 
Tintaya 



Mine and Concentrator 
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Mine, Concentrator and Smelter 
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Mine, Concentrator, Smelter and Refinery 

Status of specific energy intensity of copper  |  Stephen Northey 10  | 

-40

-30

-20

-10

0

10

20

30

40

1 2 3 4 5 6 7 8 9 10 11

C
h

an
ge

 in
 E

n
e

rg
y 

In
te

n
si

ty
 (

 G
J 

/ 
t 

C
u

 )
 

M 

C 

S 

R 

L 

SX 

EW 

Cu 

Kennecott Utah 
Kidd Creek 
Palabora 



Mine, Conc., Smelter, Refinery and SX-EW 
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Smelters 
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Refineries 
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Reasons for changing energy intensity 
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Reasons for changing energy intensity 
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Change in Ore Grades 
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Ore Grade Decline is a Long Term Trend 
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Chile sourced electro-refined copper 
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Implications 
• The energy intensity of copper is likely to increase despite 

efficiency improvements of individual processes. 
 

• Ore grade decline will be a major cause of this, other factors 
include: 

– Increasing mine depth 

– Changing mineralogy 

 

• Research needs to consider the full value chain (ore to refined 
metal) so that tradeoffs between energy and cost between 
individual unit processes can be fully considered. 
 

• Life-cycle assessment and techno-economic assessments provide a 
pathway to understand these. 

Status of specific energy intensity of copper  |  Stephen Northey 19  | 



CSIRO PROCESS SCIENCE AND ENGINEERING 

Thankyou 
CSIRO Process Science and Engineering 
Stephen Northey 
Research Projects Officer 

t +61 3 9545 2265 
e stephen.northey@csiro.au 
w www.csiro.au/ 

CSIRO Process Science and Engineering 
Nawshad Haque 
Research Scientist 

t +61 3 9545 8931 
e nawshad.haque@csiro.au 
w www.csiro.au/ 



Other Graphs 
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Mine Type 
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Greenhouse gas emissions 
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