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Life Cycle Assessment (LCA) and 
Material Flow Analysis (MFA) 

Life Cycle Assessment (LCA) 
quantifies the environmental impact 
including materials, energy and 
emissions from raw materials 

extraction to end of life. 

Material Flow Analysis (MFA) quantify 
stocks and flows of materials or 

substances in a system (it’s perfect for 
Circular Economy) 

CO2$$ 

http://www.cnhxcups.com/new/Compostable-material-Poly-https://www.theinformationlab.co.uk/2018/03/09/build-sankey-diagram-
Lactic-Acid-to-say-PLA.html tableau-without-data-prep-beforehand/ 

http://www.cnhxcups.com/new/Compostable-material-Poly-Lactic-Acid-to-say-PLA.html
https://www.theinformationlab.co.uk/2018/03/09/build-sankey-diagram-tableau-without-data-prep-beforehand/
https://www.theinformationlab.co.uk/2018/03/09/build-sankey-diagram
http://www.cnhxcups.com/new/Compostable-material-Poly


  

    

MFA: Is Waste Management Failing? 
Plastic End of Life 

Kawecki et al 2018 ES&T 



 

 

 

  

   

 
     
     

 

ects

Ozone depletion 

Global warming potential 

Smog 

Acidification 

Eutrophication 

Carcinogens 

Non-carcinogens 
Depending on the environmental

Respiratory Eff impact category, EOL can reduce,
double, or increase impacts by orders

Ecotoxicity of magnitude 
Fossil Fuel Depletion 

4 
Hottle et al 2015 RC&R 



 

 

 

  

    

   

cts

Ozone depletion 

Global warming potential 

Smog 

Acidification 

Eutrophication 

Carcinogens 

Non-carcinogens 

Respiratory Effe Many assume compost is green… 
Green ¹ Green Ecotoxicity 

Fossil Fuel Depletion 

5 
Hottle et al 2015 RC&R 



  

      

       

 

new ways of managing waste 
compost' 
product' 

MSW' 

Energy,(biosolids(( Anaerobic( 
Diges9on( 

What'happens'with'new'waste'scenarios?' 

Aerobic( 
Diges9on( 

No(waste(transport,( 
Liquid(waste(could( 
overwhelm(WWTPs( 

Q: What happens to anaerobic digester effluent & 
products? 

Q: What happens to WWTr load from aerobic digesters? 

Hobbs 2017 TigerPrints 

Pretreatment( 
for(compost?( 



   

   

  

 

   

   
 
 
 

  
  

   

     
 

It’s not the straws… 

• July 2018 Seattle 
bans plastic straws 

• Est 5-13M tons 
plastic enter ocean 
ea yr* 

• Straws ~0.03%* 

*Jambeck et al 2015 Science 

In order to ensure that 
policies, circular 
economy, new 

technologies, new 
plastics, and EOL 

management are truly 
sustainable, 

& to avoid unintended 
consequences, 

We must use LCA, TEA, 
MFA during design. 
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