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Source: http://aix.meng.auth.gr/lhtee/index.html 



Bio-waste 

• Organic waste is defined as 
biodegradable garden and 
park waste, food and 
kitchen waste from 
households, restaurants, 
caterers and retail premises, 
and comparable waste from 
food processing plants.  

https://www.zerowasteeurope.eu/category/press-releases/ 



NGOs call the EP to get the Circular 
Economy Back on Track 

https://www.zerowasteeurope.eu/2016/05/ngos-call-the-ep-to-get-the-circular-economy-back-on-track/ https://www.zerowasteeurope.eu/wp-
content/uploads/2016/05/10-KEY-STEPS.pdf 



Greenhouse gas emissions from municipal 
waste management in the EU-27 

http://www.eea.europa.eu/data-and-maps/daviz/ghg-emissions-from-municipal-waste-1/chart_1.png/download 



Intended quantity of biodegradable 
municipal waste to anaerobic digestion 

http://european-biogas.eu/wp-content/uploads/2016/01/Graph-1-Biogas-plants.png 



From linear to circular economy 

https://www.academia.edu/6240106/Zero_Waste_and_the_Circular_Economy_The_Future_of_Resource_Management 



Multi-objective optimization problem? 

Source: http://www.tjer.net/site/issue1/Civl28103_Latest.pdf 



Mixed constraints problem? 

http://www.farmingesolutions.co.uk/renewable-technologies/anaerobic-
digestion/ 



Are there existing and candidate facilities? 
Which is the best alternative solution? 

Source: http://www.tjer.net/site/issue1/Civl28103_Latest.pdf 



Do we need MCDA analysis with GIS? 



Number of anaerobic digestion facilities and 
recovered energy and material 



Cost of anaerobic digestion system 



Cost of landfilling and biodegradable disposal 

http://ec.europa.eu/environment/waste/compost/presentations/hogg.pdf 
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1995 
2,100 2,100 1,400 1,400 0 

2013 
      700 700 

2020 
      490 910 



Circular economy aspects in Catalonia 

http://www.slideshare.net/residuscat/separate-collection-ang-biological-treatment-of-food-and-biowaste-in-a-circular-economy 



Circular economy aspects in Greece 

www.compostnetwork.info 



Conclusions 
• Forty six (46) anaerobic digestion facilities were proposed 
• The energy recovery was calculated to 692 GWh  
• The recovered material, in the form of compost, yielded to 237 kt.  
• The total negative external cost for managing the 910 kt of bio-waste in 

Greece, was estimated to €8 million for the year 2020 
• The cost for the treatment of organic waste was 56.4 M €, while the cost for 

its source separated collection was calculated to €7.7 million.  
• Tools for implementing circular economy: 

• Linear integer programming and Multi-Objective programming (among others). 
• GIS  
• Anaerobic digestion databases 



Thank you for your attention! 

www.veolia.com 
https://www.academia.edu/6240106/Zero_Waste_and_the_Circular_Economy_The_Futur
e_of_Resource_Management 
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