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Abbreviations list

ABS			   Acrylonitrile butadiene styrene

AC			   Acrylic

AcC (CTA, TAC)		  Acetyl cellulose, cellulose triacetate

AKD			   Alkyd

ASA			   Acrylonitrile styrene acrylate

DECP			   Degradable and electrically conductive polymers

EP			   Epoxy resin (thermoset)

PA 			   Polyamide 4, 6, 11, 66

PAN			   Polyacrylonitrile

PBAT			   Poly(butylene adipate-co-teraphthalate

PBS			   Poly(butylene succinate)

PCL			   Polycaprolactone

PE			   Polyethylene

PE-LD			   Polyethylene low density

PE-LLD			   Polyethylene linear low density 

PE-HD			   Polyethylene high density

PES			   Poly(ethylene succinate)

PET			   Polyethylene terephthalate

PGA			   Poly(glycolic acid)

PHB			   Poly(hyroxybutyrate)

PLA			   Poly(lactide)

PMA			   Poly methylacrylate

PMMA			   Poly(methyl) methacrylate

POM			   Polyoxymethylene

PP			   Polypropylene

PS 			   Polystyrene 

EPS (PSE)		  Expanded polystyrene

PU (PUR)		  Polyurethane

PVA			   Polyvinyl alcohol

PVC			   Polyvinyl chloride

SAN			   Styrene acrylonitrile

SBR			   Styrene-butadiene rubber

Starch			   Starch
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Executive Summary

	 The development and use of synthetic polymers, and plastics has conferred widespread benefits on  
society. One of the most notable properties of these materials is their durability which, combined with  
their accidental loss, deliberate release and poor waste management has resulted in the ubiquitous presence  
of plastic in oceans. As most plastics in common use are very resistant to biodegradation, the quantity  
of plastic in the ocean is increasing, together with the risk of significant physical or chemical impacts on  
the marine environment. The nature of the risk will depend on: the size and physical characteristics of  
the objects; the chemical composition of the polymer; and, the time taken for complete biodegradation  
to occur (GESAMP 2015). 

	 Synthetic polymers can be manufactured from fossil fuels or recently-grown biomass. Both sources can  
be used to produce either non-biodegradable or biodegradable plastics. Many plastics will weather and  
fragment in response to UV radiation – a process that can be slowed down by the inclusion of specific  
additives. Complete biodegradation of plastic occurs when none of the original polymer remains, a process 
involving microbial action; i.e. it has been broken down to carbon dioxide, methane and water. The process 
is temperature dependent and some plastics labelled as ‘biodegradable’ require the conditions that typically 
occur in industrial compositing units, with prolonged temperatures of above 50°C, to be completely broken 
down. Such conditions are rarely if ever met in the marine environment. 

	 Some common non-biodegradable polymers, such as polyethylene, are manufactured with a metal-based 
additive that results in more rapid fragmentation (oxo-degradable).  This will increase the rate of microplastic 
formation but there is a lack of independent scientific evidence that biodegradation will occur any more  
rapidly than unmodified polyethylene. Other more specialised polymers will break down more readily in  
seawater, and they may have useful applications, for example, to reduce the impact of lost or discarded fishing 
gear. However, there is the potential that such polymers may compromise the operational requirement of  
the product. In addition, they are much more expensive to produce and financial incentives may be required 
to encourage uptake.

	 A further disadvantage of the more widespread adoption of ‘biodegradable’ plastics is the need to separate 
them from the non-biodegradable waste streams for plastic recycling to avoid compromising the quality of  
the final product. In addition, there is some albeit limited evidence to suggest that labelling a product as  
‘biodegradable’ will result in a greater inclination to litter on the part of the public (GESAMP 2015).

	 In conclusion, the adoption of plastic products labelled as ‘biodegradable’ will not bring about a significant 
decrease either in the quantity of plastic entering the ocean or the risk of physical and chemical impacts on 
the marine environment, on the balance of current scientific evidence. 
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Can plastic designed  
to be ‘biodegradable’ 

have a significant  
role in reducing  

ocean litter?
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