
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Read the full Scientific Opinion  

Biodegradability of Plastics in the Open Environment. 

EXECUTIVE SUMMARY 

The Opinion on the ‘Biodegradability of Plastics in the Open Environment’ is 

provided in support of the European Commission Directorate-General for 

Environment. This Opinion intends to contribute to informing the forthcoming 

Commission’s policy framework related to bio-based, biodegradable and 

compostable plastics, and help define the main challenges and policy actions 

needed in this area. It builds on some of the recommendations of the Scientific 

Opinion on ‘Environmental and Health Risks of Microplastic Pollution’ published in 

2019. 

The 2018 EU Plastics Strategy sets out a cautious approach for the use of 

biodegradable plastics (BDP). While it acknowledges that targeted BDP 

applications have shown some benefits, it also identifies several challenges and 

points out that “It is important to ensure that consumers are provided with clear 

and correct information, and to make sure that biodegradable plastics are not 

put forward as a solution to littering”. Moreover, “Applications with clear 

environmental benefits (and criteria for such applications) should be identified, 

and in those cases the Commission will consider measures to stimulate 

innovation and drive market developments in the right direction”. 
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The mandate outlined in the scoping paper requests the Group of Chief Scientific 

Advisors to investigate the following question: ‘from a scientific point-of-view 

and an end-of-life perspective, and applying to plastics that biodegrade either in 

the terrestrial, riverine or marine environments, and considering the waste 

hierarchy and circular economy approach: What are the criteria and 

corresponding applications of such plastics that are beneficial to the 

environment, compared with non-biodegradable plastics?’ 

The recommendations below are informed by an extensive review of the 

scientific literature and evidence carried out by the consortium of European 

Academies under the Horizon 2020 funded SAPEA grant agreement. In the 

context of this Opinion, biodegradation of plastic is understood as the microbial 

conversion of all its organic constituents to carbon dioxide (CO2) (or carbon 

dioxide and methane in conditions where oxygen is not present), new microbial 

biomass and mineral salts, within a timescale short enough not to lead to lasting 

harm or accumulation in the open environment. Here, the term ‘open 

environment’ (as opposed to a controlled environment) denotes any 

environment, including agricultural and urban environments, with no or only 

minimal control over conditions that influence biodegradation. It excludes 

managed waste systems, such as industrial composting facilities. 

Recommendation 0 

Adopt a definition of biodegradability as a system property which takes 

into account material properties and specific environmental conditions 

Recommendation 1  

Limit the use of BDPs in the open environment to specific applications 

for which reduction, reuse, and recycling are not feasible 

1.1 Prioritize reduction, reuse and recycling of plastics before considering 

biodegradation  

1.2 Limit use of BDP in the open environment to specific applications where 

collection from the open environment is not feasible  

1.3 Do not consider BDPs as solution for inappropriate waste management or 

littering 

https://ec.europa.eu/info/sites/info/files/research_and_innovation/groups/sam/hlg_sam_scoping_paper_biodegradability.pdf
https://www.sapea.info/topics/biodegradability-of-plastics/
https://www.sapea.info/topics/biodegradability-of-plastics/
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Recommendation 2 

Support the development of coherent testing and certification standards 

for biodegradation of plastic in the open environment 

2.1 Support the development of testing and certification schemes evaluating 

actual biodegradation of BDP in the context of their application in a specific 

receiving open environment 

2.2 Require testing of biodegradation of BDP applications under laboratory and 

simulated environmental conditions 

2.3 Require assessment of biodegradation and environmental risk of BDP under 

the conditions of specific open environments  

2.4 Support the development of a materials catalogue and their relative 

biodegradation rates in a range of environments 

Recommendation 3  

Promote the supply of accurate information on the properties, 

appropriate use and disposal, and limitations of BDPs to relevant user 

groups 

3.1 Initiate and support information campaigns to address current 

misconceptions and confusion related to bio-based, compostable and 

biodegradable plastics 

3.2 Support the development of standards for clear, effective European labelling 

for a) end-users and consumers to ensure proper use and disposal of BDP 

applications in the open environment; and b) manufacturers and vendors to 

ensure accurate information transfer along the value chain 

  



Executive Summary of the Scientific Opinion 

Biodegradability of Plastics in the Open Environment 

 
 

  

4                                            December 2020                           Group of Chief Scientific Advisors 

 

GROUP OF CHIEF SCIENTIFIC ADVISORS 

Pearl Dykstra  

(Until 15 November 2020) 

Professor of Sociology, Erasmus University Rotterdam 

Elvira Fortunato 

(Until 15 November 2020) 

Professor of Materials Science at the Faculty of Science and 

Technology, NOVA University, Lisbon 

Nicole Grobert (Chair) 

 

Professor of Nanomaterials at the Department of Materials in the 

University of Oxford  

Rolf-Dieter Heuer  

(Until 15 November 2020) 

Former Director-General of the European Organization for Nuclear 

Research (CERN), Geneva 

Carina Keskitalo 

 

Professor of Political Science, Department of Geography, Umeå 

University 

Éva Kondorosi 

 

Research Director Institute of Plant Biology, Hungarian Academy of 

Sciences Centre of Excellence, Szeged  

Maarja Kruusmaa 

(After 16 November 2020)  

Professor of Biorobotics, Vice-rector for Research, Tallinn University 

of Technology (TalTech)  

Alberto Melloni 

(After 16 November 2020) 

Professor of History of Christianity at University of Modena/Reggio 

Emilia, Chair on Religious Pluralism and Peace at the University of 

Bologna 

Nebojsa Nakicenovic 

(After 16 November 2020) 

Director of The World in 2050 (TWI2050). Acting Director General 

of the International Institute for Applied Systems Analysis (IIASA) 

Paul Nurse 

(Deputy Chair) 
Director of the Francis Crick Institute, London 

 

 

 



 

© European Union, 2020  
Reuse of this document is allowed, provided appropriate credit is given and any changes are indicated (Creative 
Commons Attribution 4.0 International license). For any use or reproduction of elements that are not owned by the 
EU, permission may need to be sought directly from the respective right holders.  
All images © European Union, unless otherwise stated. Images: ©drik, #119106827; ©VectorMine, #290952830; 
#278547360; 2020. Source: stock.adobe.com 

ISBN 978-92-76-27556-5, doi: 10.2777/66315 KI-04-20-117-EN-N    
 

  

CONTACTS: 

EC Group of Chief Scientific Advisors (GCSA) 

E-mail: EC-SAM@ec.europa.eu 
#SAMGroup_EU 

Website: Group of Chief Scientific Advisors 

 

mailto:EC-SAM@ec.europa.eu
https://ec.europa.eu/info/research-and-innovation/strategy/support-policy-making/scientific-support-eu-policies/group-chief-scientific-advisors_en#about-the-advisors

