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Aim of the research project

•Vision  support Carlsberg in the development of environmentally 

sustainable and innovative beer packaging solutions

• Objective  combine Life Cycle Assessment and Cradle to 

Cradle® design framework for continuous loop packaging systems  

CIRCULAR ECONOMY 

Life Cycle Assessment
(LCA)

Cradle to Cradle (C2C) 
certifiedTM product standard

Eco-efficiency:
Adding maximum value with minimum 

resource use and pollution

Eco-effectiveness: 
Maximizing the benefits to ecological and 

economical systems 
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Context: Carlsberg Circular Community
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Case study: aluminium cans
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Source: Niero et al. (2017) J Ind Ecol 21(3), 742-753

RAW 

MATERIALS 

EXTRACTION

MANUFA-

CTURING

USE

RECYCLING



Lessons from Eco-effectiveness
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design for improving the value of material, 
optimization of the product composition for next use

 Substances even at ppm level have an impact on value and  
recyclability 

 Ensuring recyclability is prerequisite for high recycled content 

 Performances at process and production level need to be 
included  in the optimization strategy   

Improving can composition with focus on material level 

But which actions to prioritize to reach higher 
certification levels?



Lessons from Eco-efficiency
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identification of best option from an environmental 
point of view for the next use of the material 

Source: Niero & Olsen (2016) Resour Conser & Recyc 124, 18-31 

•The actual material composition needs to be taken into account 
while addressing the use of aluminum in continuous loops
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Multiple life cycles

• Hamlet dilemma for aluminium cans in a circular economy: to be or 
not to be - in a closed product loop? TO BE (climate change) 
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Decision support framework for optimization of 
continuous loop packaging systems

Source: Niero et al. (2017) J Ind Ecol 21(3), 742-753 
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Can-to-can recycling



Conclusions and recommendations

•Eco-efficiency and eco-effectiveness approaches can be made 
operational by combining LCA and C2C certification program

•Main lesson of Carlsberg Circular Community with optimization of 
aluminium cans: improve transparency in materials composition
to assure high-quality recycling

•Main recommendations from decision support framework:

 ensure a system enabling can-to-can recycling 

 design packaging for “zero contamination”

•The suggested framework for optimization of continuous loop 
system can be applied and adapted by any other company familiar 
with eco-efficiency and eco-effectiveness approaches 
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