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 Biorefineries are designed to use renewable biomass into a variety of products such as 
fuels, chemicals and materials by mimicking petroleum refinery. Sustainable biorefineries are 
primarily focused on growing and harvesting biomass from sustainable forest and agricultural 
sources to produce biofuels and other coproducts. However, sustainable biorefineries can be a 
future hub for producing diverse bioproducts beyond biofuels.  Recently, the demand for bio-
based or bio-derived products has grown significantly due to their lower carbon footprints and 
potential to replace several fossil-derived products such as plastics, packages, and other 
consumer products. For example, the current forest products such as packaging and 
biomaterials are biodegradable, the increased use of these products can lead to significant 
waste generation due to linear economic mindset of take-make-waste.  Therefore, the future 
biorefineries and forest industries must implement sustainable circular bioeconomy principles 
such as keeping materials and products in use longer, regenerating natural resources, increasing 
use efficiency, generating economic growth, and minimizing/eliminating waste. To keep the 
lifecycle of materials and products, the quality of the biomass should be considered through 
cascading use while regenerating natural resources and building diverse forest and agriculture 
ecosystems. This presentation will explore the challenges and opportunities of applying 
circularity principles to future biorefineries to build a sustainable bioeconomy in the U.S. 
Examples of circular forest products in the market and in developments will be discussed, 
emphasizing circular mindsets.  
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