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A Horizon Scan of research priorities to inform policies aimed at reducing the harm of plastic pollution to 

biota  

Provencher JF*, Liboiron M, Borrelle SB, Bond AL, Rochman C, Lavers JL, Avery-Gomm S, Yamashita R, Ryan PG1, Lusher AL, Hammer S, 

Bradshaw H, Khan J, Mallory ML.  

 

Online survey text 

The goal of this section is to elicit expert opinion on what research questions are the most critical to inform action, and which research questions 

can be addressed later, or are not relevant.  

Below you will find a list of research questions relating to plastic ingestion by marine biota. In your expert opinion, please rank each of the 

research questions on a scale from 1 to 4 (with number 1 being the most important to inform both policy and research actions, and 4 being the 

least important to inform both policy and research actions), and 5 indicates not applicable.  

 

RANKING ORDER 

1- highly important, crucial to inform action for research and policy development. Funding and research efforts need to concentrate on these 

areas first.  

2- important, but not crucial to inform action for research and policy development. These research questions are important, but do not need to be 

done first, or should wait until other questions are answered.  

3 - interesting, but not important to inform action for research and policy development. These questions are of interest, but they do not need to be 

addressed for policy or action purposes.  

4- not relevant. These questions are too esoteric, do not relate to the issue of ingestion of plastics or action on plastic pollution, or are otherwise 

outside the purview of this kind of research.  

5- unsure/don't know 
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Research questions 

Sources, circulation, and distribution of plastics – characterization of biota exposure to marine plastics 

- Where are the areas of highest concentrations of plastics in the aquatic environment? 

- What are the sources of plastics to the aquatic environment? 

- How is the level of plastic pollution changing in different parts of the aquatic environment over time (surface, water column, benthic 

environments)? 

- What is the distribution and retention of plastics in freshwater systems? 

- What species, groups, or habitats may act as plastic ‘sinks’ or areas of long-term retention in the marine environment? 

- What proportion of ingested plastic debris arises directly from synthetic textiles (microfibers)? 

- What proportion of ingested plastic debris arises directly from fishing related activities? 

- What is the fate of nano- and ultrafine plastics in an animal? 

 

Characterization of risk and vulnerability to plastic  

- Are there categories/types of plastic that are preferentially ingested by some marine biota?  

- What impacts do ingested plastic fibres from synthetic textiles have on biota? 

- How does a particular type of plastic influence the potential negative impacts on biota (potentially at the cellular, individual or 

population level)?  

- What life history and/or behavioural traits lead to vulnerability to plastic ingestion? 

- What life history and/or behavioural traits lead to high levels of retained plastic ingestion? 

- What are the routes and levels of primary and secondary exposure to ingested plastics in food webs? 

- How does vulnerability to ingestion/entanglement of plastics change with the annual cycle and life span of biota, i.e. age, region, 

migration routes, etc.? 

- What proportion of ingested plastics (e.g. nano-plastics) are we failing to account for when quantifying ingested debris in wildlife using 

current techniques? 

 

Types of harm from plastics 

- What are the physical effects to aquatic biota from ingesting plastics? 

- What are the chemical effects to aquatic biota from ingesting plastics? 

- Is plastic a source of chemicals to wildlife upon ingestion? 

- How do nano- and ultrafine (pieces <1 mm) plastics affect aquatic biota? 

- How do impacts on aquatic biota relate to impacts to human health? 
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Scale of harm of plastics on biota 

- How do different concentrations of plastic ingestion affect individuals? 

- How do different concentrations of plastic ingestion affect populations? 

- How do different levels of plastic entanglement affect individuals?  

- How do different levels of plastic entanglement affect populations? 

- What levels of plastic ingestion pose lethal effects versus sub-lethal effects to different age classes, species and other factors across 

biota? 

- How is plastic ingestion contributing to other negative health effects for biota in a cumulative or interactive way? 

- How is plastic entanglement contributing to other negative health effects for biota in a cumulative or interactive way? 

- How does the transport of plastics by megafauna (e.g., seabirds, and marine mammals) to the terrestrial environment affect terrestrial 

biota? 

- How is mortality data for wildlife affected by plastics best collected? 

- What is the retention time of ingested plastics in biota?  

 

Detection of ingested plastics and the associated problems 

- How do marine plastics contribute to the movement and introduction of invasive species?  

- What are the potential epidemiological implications of marine plastic debris when they carry introduced species and are ingested by 

marine biota? 

- What are the most effective methods for non-lethal sampling assessing plastic ingestion? 

- What species should be the focus for developing indicator species metrics in different regions (similar to Northern Fulmars in the North 

Sea)? 

- What are the best methods for implementing standardized approaches for sampling and reporting of ingested plastics? 

- What would facilitate comparisons among studies, synthesis of data, and identification of knowledge gaps in marine plastics research?  

- What tools should be developed to allow citizen scientists to contribute to data collection? 

 

Related economics and policy to ingested plastics 

- What is the cost to local economies in areas with high levels of onshore plastics (i.e. tourism, cleanup, secondary entanglement)? 

- What are the costs of clean-up vs prevention of plastics in the aquatic environment? 

- How does aquatic plastic pollution influence food security (physical and economic access to sufficient, safe, and nutritious food for all 

people)? 

- How is aquatic plastic pollution related to climate change? 

- How should aquatic plastic pollution be managed as a public health issue given that many species that ingest plastics are also consumed 

by humans? 

- What is the cost to fisheries regarding seafood quality due to ingested plastics in aquatic biota? 
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- What mitigation tools can mitigate the negative impacts to biota posed by ongoing use of synthetic textiles? 

- What policy tools have been successful at reducing ingested plastics in aquatic biota? 

 

In your opinion, are there other research questions that you feel are integral to advancing our understanding of how plastic pollution affects 

marine biota and mitigating the effects of plastic pollution that are not covered above? 

OPEN BOX 

 

Demographics 

- What geographic regions does your plastic pollution related research address? 

MULTIPLE CHOICE - North Atlantic Ocean, South Atlantic Ocean, North Pacific Ocean, South Pacific Ocean, Indian Ocean, 

Mediterranean Sea, Arctic, Antarctic, Other 

- What country are you based in? 

MULTIPLE CHOICE – list of countries 

- How long have you been active in aquatic research? 

Number of years 

- How long have you been active in research relating to aquatic plastic pollution? 

Number of years 

- What is the first year you began working on research relating to marine plastic pollution?  

4-digit numeric 

- When you worked on research relating to marine plastic, what sector did/do you work in? 

MULTIPLE CHOICE – Academic/university, Federal/state funded researcher, Non-governmental Organisation, Inter-governmental 

Organisation, environmental consulting, Other (free writing) 

 

Check box: After data is analyzed and the Horizon Scan is published, we will release the collected data on public data archives sites (Polar Data 

Catalogue and GitHub). Do you consent to your answers being archived on these sites?  

- Yes/No 
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Figure A: Occurrence diagram of all questions in top five research priorities for developing, in-transition, and unranked nations 

(n=37), as ranked by the UNDP (2018).
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Figure B: Occurrence diagram of all questions in top five research priorities for developed nations (n=78), as ranked by the UNDP 

(2018). 
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Table A. Numbers and question identifications of overlapping questions by survey response 

categories where ties between rankings were needed. 

Category Number of 

respondents 

Number of Overlapping Questions 

(question numbers) 

Number of 

Overlapping 

Rankings 

(rank) 

All survey respondents 115 0 0 

Respondents from 

developed nations 

78 0 0 

Respondents from 

developing, in-transition, 

and unranked nations 

37 2 (D2, D6) 1 (14) 

Respondents with research 

based in the North Atlantic 

Ocean 

35 2 (E1, E5) 1 (38) 

Respondents with research 

based in the South Atlantic 

Ocean 

27 

 

4 (C4, D5; D4, D10) 2 (27; 32) 

Respondents with research 

based in the North Pacific 

Ocean 

23 10 (C1, F8; A8, B1, D5; B5, B8, D1; 

B7, D6) 

4 (2; 17; 25; 26) 

Respondents with research 

based in the South Pacific 

Ocean 

14 24 (A2, F8; D2, D4; C2, F1; A1, A4; 

A6, C5, F5; B4, C1, F7; A8, B1; D5, 

E4; D6, D10; E1, E7; A3, E3) 

11 (1; 4; 5; 9; 

11; 12; 15; 16; 

17; 21; 26) 

Respondents with research 

based in the Indian Ocean 

8 31 (A2, D4, D5, D6; F1, F2; D2, D7; 

A3, F3; E1, E3, E5, E6; B8, C3, E2; 

A8, B1, B2, C1; A4, B3; D1, D3; B6, 

F5; D10, E7; A6, B7) 

12 (3; 5; 8; 9; 

12; 13; 15; 16; 

17; 18; 19; 23) 

Respondents with research 

based in the Mediterranean 

Sea 

18 12 (A3, A5; C5, D2; B4, D9; B1, D1; 

D5, F5; A7, E3) 

6 (2; 13; 21; 22; 

23; 31) 

Respondents with research 

based in the Arctic Ocean 

14 10 (A2, B3; A1, C1; B5, D5; A4, B7; 

D7, E1) 

5 (1; 3; 25; 30; 

33) 

Respondents with research 

based in the Antarctic Ocean 

13 26 (A2, A4, F2; C5, D6, E5, F8; A5, 

C2, F1, F3; A3, B8, C3; D2, D5, E4, 

F6; B2, B6; A7, A8; D4, D10; B1, 

D9) 

9 (1; 3; 4; 5; 9; 

10; 14; 18; 19) 
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Table B. Categorization of countries used in the analysis based on UN definitions of economies 

(UN Department of Economic and Social Affairs, 2019; UNDP, 2004).  

Developed 

Countries 

Countries in 

Transition 

Developing 

Countries 

Unranked 

Countries 

Australia Belarus Argentina Reunion 

Belgium  Brazil  
Bulgaria  Chile  
Canada  Indonesia  
Czech Republic Iran  
Denmark  Israel  
Faroe 

Islands  South Africa  
Finland  Turkey  
France  Uruguay  
Germany    
Great 

Britain    

Greece    

Ireland    

Italy    

Japan    

Netherlands    

Norway    

Spain    

USA       
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Table C. List of topics that were included by respondents as other priority themes needed to 

considered.  

Other topics suggested by respondents 

Number of times it was suggested as 

an additional priority area of research 

Trophic transfer 4 

Effectiveness of clean-up programs 3 

Mobilising the public 2 

Working with Industry 2 

Bacterial ingestion of plastics 1 

Dietary impoverishment because of diet 

displacement 1 

Differences between synthetic and plastic fibers 1 

Effects of contaminant absorption on environment 1 

Focus on sources 1 

Genetic effects 1 

International forums 1 

Nanoplastics and their effects 1 

Ontogenic effects and exposure of plastics 1 

Plastic pollution and climate change 1 

Potential positive effects 1 

Public perceptions  1 

Quality assurance and quality control measures 1 

Realistic exposure 1 

Scale of problems across biological scales 1 

Waste management 1 
 


