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Abstract  

 

The circular economy paradigm aims to 

improve the use of material and decrease the negative 

impacts of the life cycle of products on the 

environment. In line with the broad variety of 

conceptualizations and definitions used to describe 

the circular economy, there are also numerous 

circularity indicators available in the literature. 

However, the lack of any unique definition and 

commonly accepted indicators for circularity are key 

limitations for comparing life cycle assessments 

(LCA) of products through the lens of circularity. 

This paper applies the three variables that define the 

value creation principles in the widely accepted 

definition of circularity provided by the Ellen 

MacArthur Foundation: material, energy and time. 

We show that including time in the LCA 

methodology is vital for improving the accuracy of 

traditional LCA models, especially for products such 

as packaging that have a relatively short usage time in 

the technosphere compared to their recycling time. 

For this purpose we develop a formula that includes 

the time necessary for obtaining the secondary 

material needed for the production of       
product. The paper shows that we need to consider 

the production of additional packaging products and 

that the quantity of these products depends on the 

time needed for recycling in the waste management 

system. This aspect has traditionally been neglected 

when developing comparative LCAs between systems 

that serve the same function. The proposed approach 

to packaging LCA contributes to an important 

scientific debate over the allocation of credits and 

burdens between several consecutive life cycles of a 

product.
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