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Global presence: 20 PE offices  in all key markets and global sales partners 
Local experts: > 150 people worldwide representing 20 different nationalities 
Proven success since 1991: founded 20 years ago in Stuttgart, Germany 
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Our customers succeed with our solutions 

http://p116851.mittwaldserver.info/index.php?eID=tx_cms_showpic&file=uploads/pics/I_T_screenshot.jpg&width=800m&height=600&bodyTag=<body bgColor="�
http://www.knaufusa.com/default.aspx�


  

 

 
The Downcycling Issue 
Closed-loop recycling 

Inherent properties remain unchanged  full substitution of primary material 
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The Downcycling Issue 
Open-loop recycling w/out downcycling 

Inherent properties remain unchanged  full substitution of primary material 
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The Downcycling Issue 
Open-loop recycling with downcycling 

Inherent properties change  reduced mechanical properties  full substitution 
of primary material justified? 
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Accounting for Downcycling in LCA 
Value-Corrected Substitution (EMPA 2002) 

Substitution of primary material is only partial 

Value-correction factor β: (secondary alloy price / primary alloy price) 

No downcycling  β = 1; downcycling  β = 0.9 

8 05.10.2011 

primary secondary 



  

 

 
Accounting for Downcycling in LCA 
Really? 

 

Product composition ≠ scrap composition 

 

‚One-price-fits-all‘ approach 

 

Disregard of additional primary and 

scrap inputs during remelting 
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Revised Approach to Value-Corrected Substitution 
Basic concept 

Allocate re-melting step to the next life cycle 

Base value-correction factor on scrap value 

28 Al scrap classes in the US 

More differentiated assessment of down- and upcycling 
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Revised Approach to Value-Corrected Substitution 
Results of Al scrap price analysis (US 2007-2010) 
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0% 20% 40% 60% 80% 100% 120%

Scrap Low Grade Irony Aluminum  (USD/lbs)
Scrap Paperbacked Alumifoil  (USD/lbs)

Painted Aluminum Insulated Scrap  (USD/lbs)
Scrap Auto Transmissions  (USD/lbs)

Aluminum Turnings (USD/lbs)
Scrap Mixed Irony Aluminum (USD/lbs)

Scrap Aluminum Auto Rads  (USD/lbs)
Old Mixed Scrap Aluminum (USD/lbs)

Scrap Clean Painted Aluminum(USD/lbs)
Utensil Aluminum Scrap  (USD/lbs)

Used Beverage Cans (UBC loose)  (USD/lbs)
Scrap Insulated Aluminum Wire  (USD/lbs)

Scrap Supported Aluminum Cable  (USD/lbs)
Scrap Alumifoil (USD/lbs)

Remelt Aluminum Ingot  (USD/lbs)
Scrap Coated Aluminum  (USD/lbs)

Scrap Aluminum Auto Wheels  (USD/lbs)
Remelt Aluminum Sows  (USD/lbs)

Shredded UBC (USD/lbs)
Baled UBC  (USD/lbs)

Briquetted UBC  (USD/lbs)
New Beverage Can Stock Scrap  (USD/lbs)

Scrap Cast Aluminum (USD/lbs)
Scrap Bare Aluminum Wire (USD/lbs)

Scrap Litho Sheets  (USD/lbs)
Scrap Low Copper Aluminum  (USD/lbs)

Scrap Aluminum Extrusions  (USD/lbs)
Aluminum Nodules  (USD/lbs)

          

Price ratio

Correlation



  

 

 
Revised Approach to Value-Corrected Substitution 
Accounting for alloy contents 

Alignment of alloy contents in scrap and product necessary 

Supplementing value-correction by content-correction cp,i = ap / amin,i 

If amin,i not defined  case-specific evaluation or scenario analyses 
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cp,i: alloy content correction factor; ap: alloy content in product p; amin,i: minimum permitted alloy content in scrap class i 



  

 

 
Revised Approach to Value-Corrected Substitution 
Conclusion 
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Revised Approach to Value-Corrected Substitution 
Outlook 

Publication in peer-
reviewed journal 

(submitted) 
Integration in 

GaBi DB 
Include more 
materials & 

regions 
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Thank you very much! 
c.koffler@pe-international.com 
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