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Bio-based and biodegradable compostable plastics: Logic, definitions and testing methods

Replacing petro/fossil carbon with bio-based carbon by using plant biomass feedstock in place of fossil feedstock for the 
manufacture of plastic materials offers a strong 'value proposition' for a zero material carbon footprint. It may also reduce 

the process carbon and environmental footprint. A methodology for quantification of 'bio-based carbon content' has been 
developed and codified into the ASTM Standard D6866. Using bio-based carbon content calculations, one can calculate the 
intrinsic CO2 reductions achieved by incorporating bio-based carbon content into a plastic product - the material carbon 
footprint. It is important to report on the process carbon footprint (process footprint arising from the conversion of feedstock 
to product) using lifecycle assessment methodology to ensure that the intrinsic material carbon footprint value proposition is 
not negated during the conversion, use, and disposal lifecycle phases of the product. Biodegradability is an end-of-life option 
for single-use disposable plastics and needs to be tied to a disposal environment such as composting (compostable plastic) 
or soil or anaerobic digestion. More importantly, if a biodegradable plastic is not completely and rapidly removed (within 
not more than 1-2 years) from the target disposal environment, the degraded fragments become toxin carriers, resulting in 
serious environmental and health risks. ASTM, European, and ISO standards define and specify the requirements for complete 
biodegradability in composting, soil, and marine environments and must be strictly adhered to so that serious environmental 
and health consequences can be avoided.
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