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Review of high-value food waste and food residues biorefineries with focus on 
unavoidable wastes from processing
Highlighting the need for clear framework and data to support SDG 12 and EC goals
Clarification of food waste definitions
Biorefinery DATA for high value-products: acids, bioplastics, colorants, enzymes, protein from 
inedible unavoidable processing waste
Propose sustainability criteria to assess these waste types in CE context

International collaboration: Lorie Hamelin, Make Planet Great Again
Future research will address the challenges of definitional and regulatory framework as well as 
investigate the prioritizing of the value chains and investments in the circular economy
Study Cases in Denmark  Collaboration with private partners in Denmark: Comparative Life 
Cycle Assessment (LCA), Social-Life Cycle Costing (S-LCC) 
 Pre-assessment of future circular bioeconomy
 Integrate high-value products into biogas production
 Including environmental, social and economic assessment

Include ecosystem services
Upscaling scenarios in Demark
Collaborative platform for stakeholders 
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FIGURE 2: DECISIVE PROJECT FRAMEWORK

CIRCULAR BIOECONOMY: BUILDING RESILIENCE WITH FOOD 
WASTE BASED BIOREFINERIES
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DECentralIzed management Scheme for Innovative Valorization of urban biowaste
Focuses on sustainable development of urban organic material fluxes from a linear paradigm 
(import of goods without thoughtful interaction between external, peri- and intra-urban 
areas, consumption, and external disposal of waste) to a circular paradigm (responsible 
production and consumption, and return of materials and energy to the production areas)

EUROPE
88 million tonnes
food waste, costing
143 billion €
in EU-28 in 2012 (FUSION, 2016)

Bioeconomy has 18,6 million people 
employed
2,2 trillion € in 2014. Biofuels 0,03; 
biomaterials 0,13; food 1,17 (Ronzon, 
2017)

GLOBALLY
1,3 billion tonnes
of the edible
food is lost or wasted
(FAO 2011).

Further work

Objectives and methodology of research paper

Background

Conclusion

Comprehensive excel database of biorefinery from unavoidable processing waste (148 product 
chains)
Suggested sustainability steps to support strong sustainability within circular economy
Using unavoidable, inedible food waste and residues for the production of high-value products 
moves up the waste hierarchy and allows to recycle the carbon and prevent the extraction of 
new carbon from the virgin sources. In the perspective of the urgency to stabilize the global 
climate and reduce the emission of new C, this offers great possibilities. 
Market size and price of high-value products
Possibilities to lower the production costs were explored such as geographic proximity, cascading 
production, integration of biorefineries into the existing facilities, including adopting the concept 
of economies of scope.
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FIGURE 5: CONNECTIONS BETWEEEN MARKET SIZE AND PRICE OF SELECTED HIGH-VALUE PRODUCTS

FIGURE 1: CIRCULARITY OF BIOWASTE FROM LOW TO HIGH-VALUE PRODUCTS

FIGURE 3: FOOD SUPPLY CHAIN AND DEFINITION BOUNDARIES

FIGURE 4: PROPOSED STEPS TOWARDS SUSTAINABILITY

Biorefineries as way to manage resources locally in the city, where low-value compost is used as 
fertilizer to recycle nutrients and high-value products to increase portfolio of urban agriculture to 
profitable business connecting big industries within the urban metabolism. Therefore leading to 
increase of urban self-sufficiency (self-supply) while returning ES preserve resources to the 
biological cycle, which is a key issues for a regenerative circular bioeconomy. Circular biowaste 
management systems and nature-based solutions may support restoration of urban ES.
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