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1. Introduction 

1. The last meetings of the Conferences of the Parties to the Basel and the Stockholm Conventions encouraged 

regional and coordinating centres to work, under the Conventions, on the impact of plastic waste, marine plastic litter 

and microplastics, and on measures for prevention and environmentally sound management (paragraph 14 of decision 

BC-13/11 and paragraph 12 of decision SC-8/5, respectively).  As part of this work the Stockholm Convention 

Regional Centre (SCRC) in Spain has prepared this report with the active involvement of other regional centres, 

international organizations and experts in a Marine Litter Topic Group.1  

2.  The paper draws on recent scientific publications and reports, and on the expertise of the members of the 

Topic Group.  It describes a number of general issues concerning the problems associated with plastics and the 

obstacles to adopting a circular economy approach, and focuses in particular on the problem of additives. The draft 

decision set out in document UNEP/CHW.14/11 based on the discussion at the eleventh meeting of the Open-ended 

Working Group of the Basel Convention recognizes that plastic wastes may contain potentially hazardous substances, 

including additives such as plasticizers and flame retardants, or may be contaminated by hazardous substances, and as 

such may pose a risk to human health and the environment, including marine ecosystems. Given the variety of 

additives used in plastic products and their detection in macro- and microplastic debris collected in surveys, it is only 

to be expected that they will be found in environment matrices - in water, sediment and biota - and may pose a major 

environmental concern (Hermabessiere, et al., 2017). In addition, the presence of toxic additives is potentially a 

serious constraint on the recycling of plastics and the move to a circular economy. 

3. The Conference of the Parties of the Basel Convention may find the information in this document relevant to 

the discussion on the following issues: 

(a) Whether to request the expert working group on the review of the annexes to consider whether any 

additional constituents or characteristics should be added to Annex I or Annex III, respectively, to the Convention; 

(b) Whether to update the technical guidelines for the identification and environmentally sound 

management of plastic wastes and for their disposal2, as a contribution to addressing the challenge of marine plastic 

litter and microplastics; and 

(c) In considering the workplan of the proposed Basel Convention Partnership on Plastic Wastes. 

4. The Conference of the Parties of the Stockholm Convention may find the information relevant when taking 

decisions on the listing of substances in the Annexes to the Convention, when considering approved uses and 

exemptions, and when preparing or updating technical guidance.   Parties to the Convention may also find it useful 

when considering whether to develop proposals for further substances to be listed in the Annexes.  The listing of 

listing microplastics as POPs could be also explored. Work under the Convention has already addressed many issues 

(electrical and electronic equipment, vehicles and construction) and there are already guidance documents on the 

management of a number of polymers.  A number of chemical additives have been identified as Persistent Organic 

Pollutants (POPs) and are now listed under the Convention – for example, many of the brominated flame retardants. 

Yet many chemicals are still used due to exemptions. Other potential POPs have not yet been addressed under the 

Convention. There is therefore a range of issues that may still need to be addressed as the production or recycling of 

plastics containing POPs, or potential POPs, will continue to expose ecosystems and people to harmful chemicals.  

5. Finally, the Conferences of the Parties to both Conventions may wish to invite the regional and coordinating 

centres to continue their work on these issues, and to ensure that they are invited to take part in the various expert 

groups and partnerships.  They will also continue to support the countries in their respective regions to address the 

sound management of plastics in regional and national situations.  

2. Rationale 

6. The increasing growth in the amount of plastic and other polymer waste and the problems in the marine 

environment have highlighted the pressing need to control this source of pollution on both land and at sea. This has 

been recognized at each of the first three meetings of the United Nations Environment Assembly (UNEA).3  UNEA 3 

established an intersessional ad hoc open-ended expert group on marine litter and microplastics, to further examine 

the barriers to and options for combating marine plastic litter and microplastics from all sources, especially land-based 

                                                 
1 The Topic Group members are listed in the appendix. 
2 Decision BC-11/1 and UNEP/CHW.11/3/Add.1/Rev.1. 
3 UNEP/EA.1/Res.6; UNEP/EA.2/Res.11; and UNEP/EA.3/Res.7. 
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sources, and to provide options for continued work.4,5 UNEA 4 considered what should be done to address further the 

need for improved global governance and other actions to address this urgent issue.6 

7. There is no doubt that there is an urgent need to address the sources of plastic pollution, and in particular the 

additives used in plastics, to allow a proper implementation of circular economy strategies, to avoid the presence of 

banned toxic chemicals in products made from of recycled materials, and to reduce the risk to human health and the 

environment. Recyclers and promotors of a circular economy approach are currently facing multiple environmental 

and technological challenges in dealing with plastic streams. The presence of POPs and other toxic or potentially toxic 

substances in plastic products7 has a negative impact on the environment and human health, and impacts on all phases 

of the life cycle of plastic products.  Toxic additives need to be substituted with non-chemical alternatives or non-

toxic substances to make recycling easier and to avoid contaminating recycled materials with toxic chemicals, 

including those which are already banned under the existing chemical agreements, and to reduce the consumption of 

virgin materials (Hahladakis , Velis, Weber, Iacovidou, & Purnell, 2017). 

8. POPs are used as additives in a large volume of plastic and other polymers - they are found for example in 

electronics, vehicle and other transport uses, and buildings and construction. The Stockholm Convention can address 

the management the plastics or polymers used in these significant sectors through, for example, BAT/BEP guidance 

for the recycling and separation of impacted and non-impacted plastic/polymers, and various guidance documents 

have been developed (Stockholm Convention 2017a,b). As Short Chain Chlorinated Paraffins (SCCPs) which are 

used in polyvinyl chloride (PVC) and ethylene-vinyl acetate (EVA), have been listed under the Convention the 

proportion of polymers with the scope of the Convention will increase significantly. Similarly, the extension of the 

listing of PFOS and PFOA, which are added to synthetic carpets and textiles or used as polymers in the surface 

treatment of paper and can contribute to marine litter or pollution by microplastic, will bring a further range of plastic 

products within scope.  

9. In addition, the second edition of the Global Chemical Outlook (GCO-II), which has been presented to 

UNEA4, identified cases where emerging evidence indicates risks to human health and the environment which are not 

yet addressed at the international level. Using as a starting point recent regulatory risk management actions taken by 

public bodies since 2010 on chemicals or groups of chemicals, GCO-II identified eleven chemicals or groups of 

chemicals.8 Several of these chemicals (for example, bisphenol A, cadmium, lead, microbeads, polycyclic aromatic 

hydrocarbons, phthalates) are used as additives or found as contaminants in plastics.  

3. Plastic pollution and the circular economy 

10. During the last 15 years global production of plastics has doubled, reaching about 299 million tonnes a year in 

2013 (PlasticsEurope, Brussels., 2015).  Production is expected to double over the next two decades (Ellen MacArthur 

Foundation, 2017). This generates large volumes of plastic waste, much of which is from products that have had only 

a very short life. This large and diverse waste stream creates serious environmental and management problems (D.S. 

Achilias, C. Roupakias, & P. Megalokonomos, 2007). Landfill is the predominant disposal route for plastic waste 

around the world, with illegal dumping not fully eradicated in developing nations and many dumpsites being illegal or 

badly managed. More worrying still are the number of households not covered by any municipal waste collection 

system, a situation where plastic waste is under no control increasing the likelihood of lightweight plastic (and its 

toxic load) reaching water bodies and finding its way to the sea (European Commission, 2013).  

 

11. The consequences of a linear economic model (extract, make, use, dispose) are evident: loss of resources, 

waste generation, persistent environmental contamination and ecosystem degradation. Even if there might still be a 

need to understand better the full impact of plastic pollution, numerous reports and scientific articles provide clear 

evidence of the dramatic situation and the need for change.  

12. It is in this context that the circular economy concept has gained increased interest as an alternative to a 

traditional linear economy (GEF, 2018) (UNIDO, 2017) (European Commission, 2018).  A circular economy keeps 

resources in use for as long as possible. It extracts the maximum value from them whilst in use, then recovers and 

regenerates products and materials at the end of their service life. The principles of a circular economy are to design 

                                                 
4 UNEP/EA.3/Res 7, paragraph 10. 
5 UNEP/EA.4/12: Progress report on the work of the ad hoc open-ended expert group on marine litter and 

microplastics established by resolution 3/7, Report of the Executive Director. 
6 UNEP/EA.4/L.7 (https://papersmart.unon.org/resolution/node/255). 
7 Research has shown that chemicals added during the manufacturing process of various plastic products, such as 

flame retardants, stabilisers, Bisphenol A (BPA) and Polybrominated diphenyl ethers (PBDE), may leach from 

ingested plastics and bioaccumulate within organisms. Microplastics present similar concerns of ingestion, 

chemical absorption and leaching. 
8 UNEP/EA.4/21, Global Chemicals Outlook II: Summary for policymakers, paragraph 20. 
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out the concept of waste; to rebuild natural capital and to keep products, materials, and molecules flowing effectively 

through the economy at their highest value (Werner, Bass, Premchandran, Brandt, & Sturges).  

13. This requires life cycle thinking and the adoption of circular design principles - making appropriate choices of 

materials when designing products - and establishing appropriate recovery systems. Both are a major challenge across 

industries today. Some materials should be avoided since they contain substances which have been identified as being 

of concern.9 In other cases, the way materials are combined in a product inhibits their separation and capture after use, 

limiting their recovery and recyclability. 

14. A great part of the industry efforts have been focused only on addressing waste and/or increasing the use of 

recycled content with the intention of keeping materials in the value chain longer. (Werner, Bass, Premchandran, 

Brandt, & Sturges). But in practice industry is currently cycling materials that were never optimized for human and 

environmental health. For example, polymeric materials such as foam, plastic food packaging, paper, rubber and 

textiles can contain flame retardants, softeners, plasticizers, coatings, modifiers, catalysts, other performance 

enhancing additives and residuals. When they are recycled into new products, the output tends to be highly 

contaminated, non-homogeneous, and impure even for toys and food contact materials (Ionas AC D. A., 2014)  

(Samsonek J, 2013)  (Puype F, 2015) (Guzzonato A, 2017) (Kuang J, 2018). The problem is that currently it is not 

feasible to obtain full information about the formulation of mixed waste streams, and it would be impractical to 

attempt to reverse engineer a contaminated lot of material to identify all the chemical constituents (Werner, Bass, 

Premchandran, Brandt, & Sturges). The output is complex to assess thoroughly for toxicological impacts; hence 

inadvertently humans and the environment are increasingly exposed to risk through a number of recycled products 

and materials. 

15. Both developed and developing countries have realized not only the challenges but also the opportunities 

arising from better management and prevention of plastic waste, such as the potential to improve competitiveness and 

create new economic activities and jobs. This has given rise to a number of measures by both private and public 

actors.  A number of countries have agreed targets for the recycling of plastic, for the use of recycled plastic in 

products, or ban of single-use plastics.  The 2018 UN Environment report on Legal Limits on Single-Use Plastics and 

Microplastics, A global Review of National Laws Regulations highlights numerous examples (UN Environment, 

2018).  As a specific example, the European Union (EU) published in 2018 an EU strategy for plastics in the circular 

economy.10 

16. The New Plastic Economy initiative of the Ellen Mac Arthur Foundation is also relevant, demonstrating the 

commitment of major actors in the plastic economy. It emphasizes the need to tackle the flood of plastics at source, to 

eliminate the unnecessary use of plastics, and to innovate and circulate everything. It also stresses the importance of 

the extended producer responsibility (World Economic Forum and Ellen MacArthur Foundation, 2017). 

17. The international movement of plastic waste poses challenges.  A country may promote a circular economy 

via plastic collection for recycling and where recycled plastic is defined as a resource, but then export that plastic 

waste to another country for recycling. In Asia, customs officers have had to impound imports registered as 

“recyclable plastics” because they contain an undefined mixture of plastic types and other municipal and industrial 

waste. Many countries have or are proposing to ban plastic waste imports.  

18. In summary, there is growing awareness of a need for change, and the circular economy is gaining momentum 

as the next best viable solution (Tuladhar, 2018). However, there are many issues that need to be addressed. 

3.1 Challenges of the life cycle management of plastics in the circular 

economy, and the issue of POPs and other toxic chemical additives 

19. Many challenges have been found when trying to “close the loop”, arising at every stage in the life of plastics 

from the initial design to the end of life.  The following paragraphs identify some of these challenges and possible 

solutions. 

3.1.1 Design and production phase: phase out and substitution with non-toxic alternatives  

20. Currently there is still a wide range of toxic chemicals used as plastic or polymer additives – for example, 

chemicals that have not yet been subject to international controls (such as many endocrine disrupting chemicals) or 

recognised POPs which are allowed under exemptions.  These substances will impact on the future recycling of the 

products in which they have been used. They should be phased out and substituted with non-toxic alternatives in order 

to encourage a circular economy.  

                                                 
9 For example, in the EU a substance of very high concern is a chemical substance (or part of a group of chemical 

substances) for has been proposed should subject to authorization under the REACH Regulation. 
10 https://hej-support.org/circular-economy-framework-promotes-increase-recycling-fails-prevent-contaminants-

new-products-banned-toxic-chemicals-detected-childrens-toys/. 
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21. To keep ‘safe’ molecules in recycling for a long time, industry needs to create safe materials and build the 

systems, infrastructure and technology. This requires the use of chemical hazard evaluation tools to assess and then 

optimize material chemistry for human and environmental health so that better decisions can be made in the design 

phase. Chemicals must be assessed across a comprehensive set of human and environmental health criteria, so that 

lower hazard chemistries can be selected. (Werner, Bass, Premchandran, Brandt, & Sturges).  

22. However, scientific reports describe the difficulty of obtaining high-quality data on chemical toxicity and 

environmental impacts, due to both the complexity of the supply chain and the fact that manufacturers have limited 

visibility of the chemicals going into their products.  There are often barriers to sharing information within the 

industry due to claims that information is commercially confidential. (The Chemicals in Products Programme , 2015).  

23. There is however concern whether an approach based solely on a list of restricted substance is adequate, since 

it does not identify what is safe or preferred for use (Werner, Bass, Premchandran, Brandt, & Sturges). Circular 

economy strategies need to focus on proactively assessing and screening material chemistries to avoid regrettable 

substitutions and reduce the toxicity of the materials that are going to be circulating in commerce. Broader application 

and further development of effect-based testing approaches are also desirable to guide the substitution efforts and 

ensure the toxicological safety of plastics in the circular economy (Groh, et al., 2018). 

3.1.2 Use phase: migration and release potential of various additives present in plastic  

24. Chemicals present in plastics can potentially migrate from plastic products to the medium in contact with 

them, and can also slowly migrate within the plastic to the surface. For example, scientific studies have reviewed the 

migration of various chemical substances from plastic packaging materials during microwave and conventional 

heating, under various storage conditions. They found that there is unwanted migration and release of additives such 

as plasticizers (e.g. Short Chain Chlorinated Paraffins (SCCPs) from PVC toys or shower curtains) or of flame 

retardants (e.g. from plastic casings of televisions or computers). Some of the migrating substances may be toxic. 

Other additives can give an unpleasant taste to food, or can enhance the degradation of active substances in medicines. 

The initial concentration of the chemical substance present in the plastic, the thickness, crystallinity and the surface 

structure of the plastic are all factors that influence the migration rate (Hahladakis , Velis, Weber, Iacovidou, & 

Purnell, 2017). 

25. Specific examples of toxic substances studied for potential release from various plastic products include 

brominated flame retardants (Y.-J. Kim, 2006), SCCPs/MCCPs (Gallistl C, 2018) (Yuan B, 2017), phthalates (Rijk & 

Ehlert, 2001), bisphenol-A (C. Brede, 2003), bisphenol-A dimethacrylate, lead, tin and cadmium formaldehyde and 

acetaldehyde, 4-nonylphenol, methyl tert-butyl ether (MTBE), benzene and many other volatile organic compounds. 

Although several of these studies report released concentrations that are lower than the established legal limit values, 

there are also occasions where they are considerably higher.  It has also been highlighted that the guideline values do 

not take account of the low levels at which endocrine disrupting chemicals may be in effect nor do they consider the 

toxicity of mixtures (Hahladakis , Velis, Weber, Iacovidou, & Purnell, 2017). 

3.1.3 End of life phase: difficulty in performing products exposure-based assessments for 

recycling 

26. When articles containing plastics reach the end of their lives recycling is one of the options, but this can be 

problematic if the plastic contains toxic additives – for example, a large share of plastic products currently produced 

have been found to contained polybrominated diphenyl esters (PBDEs) and other BFRs from recycling (Gallen C, 

2014). 

27. Chemical risk assessments are the basis for assessing impacts on human health and the environment. This 

reflects the precautionary approach embedded in the Stockholm Convention. To ensure that human health and the 

environment can be effectively protected, risk assessments should be based on actual data and not on estimates or 

assumptions.  A recent review however reported this is an issue in scientific studies where, for example, there is a 

substantial shortage of and lack of access to information on how specific chemicals are used, or which chemicals are 

used in what application and in what quantities, and at which levels they are present in finished plastic packaging.  

Because of the limited ability to conduct accurate exposure assessments, one conclusion of the review is that hazard-

based assessment remains the approach of choice when dealing with large numbers of chemicals potentially present in 

consumer products. (Groh, et al., 2018).  

28. There is therefore an urgent need for publicly available information on the use of chemicals in plastics, on the 

exact chemical composition of finished articles, and on the impact of POPs and other toxic additives from recycling. 

Second, harmonized toxicological information, such as hazard classifications under the UN Globally Harmonised 

System of Classification and Labelling of Chemicals, is currently not available for many chemicals that are associated 

with plastic packaging, even for substances for which hazards have been identified and characterized in academic 

studies. The lack of harmonized classifications for many chemicals affects the hazard ranking. For some of the key 

hazardous chemicals identified in scientific studies more detailed analyses should be performed, including an 
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assessment of the availability of alternatives systems or products, and of the hazards throughout the life. Insufficient 

information on chemicals' use patterns prevents exposure-based assessments, since filling data gaps using a 

systematic, scientific approach is nearly impossible for anyone outside industry (Groh, et al., 2018). 

3.1.4 End of life phase: emission and leaching of potentially toxic substances  

29. Globally, 79% of plastics end up in landfills or are discarded into the environment:  only 9% are recycled 

(Geyer R, 2017). In industrial countries a large share of plastic waste is used for energy recovery. In Europe, more is 

destined for energy recovery (39.5%) than for recycling (29.7%) (PlasticsEurope, 2016). However, uncontrolled 

combustion of plastic waste and, in particular of plastics containing halogens such as PVC, polytetrafluorethylene, 

teflon, or brominated flame retardants, can cause emissions of hazardous substances, for example unintentional POPs 

such as dioxins (Weber & Kuch, Relevance of BFRs and thermal conditions on the formation pathways of brominated 

and brominated–chlorinated dibenzodioxins and dibenzofurans, 2003). Also pyrolysis or combustion of fluorinated 

polymers or fluoropolymer dispersion can result in the unintentional formation and release of fluorinated POPs (e.g. 

PFOA), other PFAS, other toxic substances, ozone depleting substances and greenhouse gases (Ellis DA, 2001) (Ochi 

K, 2008) (Sinclair E, 2007) (Arito H, 1977). 

30. Halogens emitted from the combustion of plastic waste can also cause corrosion in incinerators and other 

thermal facilities. Chlorine and bromine may accumulate in cement kiln system limiting their capacity for the thermal 

recovery of plastic (A.C. Buekens, 2010). Furthermore, since most plastics are fossil fuel based, incineration may also 

contribute to global warming and depletion of petrochemical resources. Controlled combustion in Energy-from-

waste11 plants and cement kilns equipped with state of the art air pollution control (APC) technologies may be the best 

way available to limit the dispersion of POPs (Hahladakis , Velis, Weber, Iacovidou, & Purnell, 2017). However, 

improvements in APC technology to reduce POPs emissions to air has led to their transfer to residues such as fly ash 

and to a lesser extent bottom ash. This requires that there should strict regulation and control of the ash, to avoid 

further disbursement of POPs and to avoid food chain contamination  (Weber R, 2018). 

31. Non-combustion techniques might also be used for the destruction or irreversible transformation of POPs-

impacted plastics. However, none of these technologies have demonstrated proven full-scale performance and only 

pyrolysis and the CreaSolv process have been included as emerging technologies in the Stockholm Convention 

guidance on BAT/BEP for the treatment of PBDE-containing plastics.  Mechano-chemical treatment (ball milling) has 

been shown to destroy PFAS and PBDE in impacted plastics (Zhang K H. J., 2013) (Zhang K H. J., 2014b), and the 

CreaSolv is capable of separating brominated POPs  from expanded polystyrenes allowing recycling of the clean 

styrene recovered (Schlummer M, 2016). The process can also be applied to e-waste plastics containing brominated 

POPs.  

32. The global trade in waste plastics has seen the movement of significant volumes of plastic waste from 

developed countries to developing countries, where environmentally unsound recycling and disposal practices can 

exacerbate exposure to toxic compounds. It was estimated that in 2016 that 70% of all plastic waste exports were from 

OECD members, largely to lower-income countries in East Asia and the Pacific (Brooks, 2018). China’s decision to 

ban the import of contaminated plastic waste is predicted to result in a 111 million metric tonnes displacement of 

plastic waste by 2030. A recent case of human POPs exposure increasing due to poor management of imported 

plastics was noted in Ghana with sampling at a ‘recycling site’ revealing some of the highest levels of dioxins ever 

recorded (Bruce-Vanderpuije P, 2019). 

33. It is also important to recognise that in many countries the informal recycling economy is a fundamental 

element of plastic waste management. But little is known of the fate of plastic additives within these informal 

‘recycling’ practices. 

3.2 Substances of concern  

34. The following section describes the most concerning groups of chemicals used in plastic production due to 

their presence in consumer goods and their known impacts on human health. It deals with groups of chemicals rather 

than individual substances, to focus on reducing the use of entire classes rather than phasing out individual 

problematic chemicals one at a time. This approach helps develop coordinated strategies for reducing the production 

and use of chemicals of concern and prevent regrettable substitutions. 

35. Tackling entire groups of chemicals can prove more effective, because there are a great number of chemicals 

in use most of which have not been well studied and their impacts on human and environmental health are not 

sufficiently understood. Moreover, when a harmful chemical is phased out, often only after years of research and 

negotiation, the replacement is likely to be a “chemical cousin” with similar structure and potential for harm. (Weber, 

                                                 
11 Waste-to-energy (WtE) or energy-from-waste (EfW) is the process of generating energy in the form of 

electricity and/or heat from the primary treatment of waste, or the processing of waste into a fuel source. 
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Fankte, Hamouda, & Mahjoub, 2018) (Fantke P, 2015). Grouping strategies have been proposed by institutions and 

environmental organizations such as Greenpeace and the European Commission (Camboni, 2017) and also by the 

Green Science Policy Institute.12 While many of the following chemicals do not meet the POPs criteria under the 

Stockholm convention, many can persist for long time and travel long distance with related exposure and toxicity 

from plastic and microplastics ingestion, and are therefore of equivalent concern.  (Gallo, et al., 2018). 

3.2.1 Flame-retardants 

36.  Flame retardants are a class of additives used in plastic and other polymer products to reduce flammability 

and to prevent the spread of fire. They are used in many consumer products ranging from electronic devices to 

insulation foams. The main retardants used in plastics include brominated flame retardants (BFRs) with antimony (Sb) 

as synergist (e.g. polybrominated diphenyl ethers (PBDEs), decabromodiphenylethane; tetrabromobisphenol A 

(TBBPA), phosphorous flame retardant - e.g. Tris(2-chloroethyl)phosphate (TCEP) and Tris(2-chlorisopropyl) 

phosphate (TCPP) - and short, medium and long chain chlorinated paraffins (SCCP/MCCP/LCCP), boric acid, 

hexabromocyclododecane (HBCD) (Hahladakis , Velis, Weber, Iacovidou, & Purnell, 2017) and the series of 

compounds known as Dechloranes in all its forms such as Dechlorane 602, Dechlorane 603, Dechlorane 604 and 

Dechlorane Plus (Sverko, et al., 2011). 

37. PBDEs are hydrophobic substances that were produced a three commercial include formulations (commercial 

penta-BDE, commercial octa-DBE and commercial deca-BDE).  They are ubiquitous, toxic, persistent and 

bioaccumulate and are of great concern for human health (Vierke , Staude, & Bieg, 2012). Tetra- to hepta-BDEs and 

hexabromobiphenyl (HBB) were listed in Annex A of the Stockholm Convention in 2009 for elimination with 

exemption for recycling, and decaBDE was listed in 2017 with several exemption for use13 (Stockholm Convention, 

2015). In 2013 HBCD was listed for elimination in the Annex A of the Convention with specific exemption for use 

and production in extended polystyrene (EPS) and extruded polystyrene (XPS), where it is mainly used (Stockholm 

Convention, 2016).   

38. Lately, attention has been given to other emerging brominated flame retardants such as 1,2-bis (2,4,6- 

tribromophenoxy) ethane (BTBPE), decabromodiphenylethane (DBDPE) and hexabromobenzene (HBBz) as these 

have been identified in many environmental compartments, in organisms, in food, and in humans (European Food 

Safety Authority, 2012). As they are not chemically bound to the polymer matrix, they can leach into the surrounding 

environment (Engler, 2012) (Meeker, Sathyanarayana, & H. Swan, 2009) - the exception is TBBPA which is normally 

chemically bound to the polymer (Morris, et al., 2004). TBBPA is produced by brominating bisphenol A and is the 

most commonly produced BFR in the world and represents 60% of the BFR market (European Food Safety Authority, 

2013).  

3.2.2 Perflourinated chemicals 

39. PFOS and related substances have been listed under the Stockholm Convention since 2009, and PFOA and 

related substances are suggested for listing in the current COP. PFHxS has been acknowledged to meet the POPs 

criteria. All per- and polyfluorinated14 substances (PFAS) are an issue of concern under the Strategic Approach of 

Chemical Management (SAICM). PFOS and PFOA do not follow pattern of a classic POP - they do not accumulate in 

fatty tissues but instead binds to proteins.  They therefore accumulate mainly in organs such as the liver, kidney, brain 

and spleen. In animal studies PFOS causes cancer, neonatal mortality, delays in physical development, and endocrine 

disruption. Higher maternal levels of PFOS and PFOA are associated with delayed pregnancy (Fei , McLaughlin, 

Lipworth, & Olsen, 2009)). Higher PFOS/PFOA level are associated with reduced human semen quality and penis 

size (Joensen, Bossi, Leffers, Jensen, Skakkebaek, & Jørgensen, 2009) (Di Nisio, et al., 2018). For most other PFAS 

toxicity data are insufficient (Blum, et al., 2015). 

40. A major use of PFOS related substances (PFOS precursors) was in side-chain fluorinated polymers such as 

fluorinated (met)acylate polymers, fluorinated urethane polymers or fluorinated oxetane polymers  (Buck, et al., 2011) 

(Henry, et al., 2018). PFOA related substances have also been included. These polymers are used for surface treatment 

on carpets, textiles or furniture and can be released as particles and possibly microplastics. Degradation of side-chain 

fluorinated polymers can release PFAS including PFOA or PFOS depending on their former synthesis (Wang, Zhang, 

Zhan, & Chen, 2010) (Henry, et al., 2018). 

                                                 
12 Green Science Policy Institute which has developed the Six Classes program (http://www. sixclasses.org/). 
13 Specific exemption for recycling of products containing decaBDE was not granted.  However, it is difficult to 

identify and analyze products containing this flame retardant, it is not clear who would be responsible for 

analyzing for these chemicals either. As a result all PBDEs and SCCPs originally used in plastic appear in new 

products made out of recycled plastic, including toys despite the relevant restrictions of the Stockholm 

Convention. 
14 Polyfluorinated alkylated substances are degraded partly to perfluorinated PFAS considered by SAICM. 
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3.2.3 Phthalates 

41. Phthalic acid esters or phthalates are a family of additives used as plasticizers, mainly in PVC production 

(Arbeitsgemeinschaft & P.V.C., Umwelt, e.V., 2006) They add fragrance to products and make them more pliable.  

But some phthalates have been defined as endocrine disruptors, even at low concentrations (Gabr, Zeina, M. Abou 

Zaid, & Mohamed, 2015). Phthalates interfere with the production of androgen (testosterone), a hormone critical in 

male development and relevant to females as well. 

42. PVC can contain 10%-60% phthalates by weight (Net, S, , Sempere, Delmont, A, Paluselli, A., & Ouddane, 

B., 2015). They can easily leach into the environment during manufacturing, use and disposal (Net, S, , Sempere, 

Delmont, A, Paluselli, A., & Ouddane, B., 2015). They are of great concern, since they have been found in a wide 

range of environments. In 2015, 8.4 million tons of plasticizers were used around the world.  Di(2-ethylexyl) phthalate 

(DEHP) was the most commonly used, representing 37% of the global plasticizer market (ECPI, 2016). However, 

DEHP has gradually been replaced by diisononyl phthalate (DiNP), diisodecyl phthalate (DiDP) and di(2-Propyl 

Heptyl) phthalate (DPHP), which represented 57% of plasticizer consumption in Europe in 2015 

(Arbeitsgemeinschaft & P.V.C., Umwelt, e.V., 2006). 

43. The European Union has restricted some phthalates since 1999, and the United States and Canada has 

similarly restricted their use since 2008, particularly in children’s toys or articles which young children may put in 

their mouths.  DEHP has been classified as a reprotoxin (category 1B) in the EU. 

3.2.4  Bisphenols 

44. Bisphenols are a group of chemical compounds with two hydroxyphenyl functionalities. They are present in 

many polycarbonate plastic products (including water bottles, food storage containers and packaging, sports 

equipment and compact discs), epoxy resin liners of aluminium cans, and bisphenols are frequently used as a 

developer in thermal paper such as cash register receipts. 

45. Bisphenol A (BPA) is the most representative chemical of the bisphenol group and is one of the most 

commonly produced chemicals worldwide, with over three million tons produced annually (Laing, et al., 2016). In 

humans, it is linked to reduced egg quality and other aspects of egg viability in female patients seeking fertility 

treatment. 

46. BPA is mainly used as a monomer for polycarbonate (PC) plastics (65% of the volume used) and epoxy resins 

(30% of the volume used), which are the main component of the lining layer of aluminium cans (Crain, et al., 2007). 

BPA can also be used as an antioxidant or as a plasticizer in other polymers (PP, PE and PVC) (Peretz, et al., 2014). 

Leaching of BPA can occur (Sajiki & Yonekubo, 2003), leading to release from food and drink packaging, a source of 

exposure for humans (Vandermeersch, et al., 2015). Studies of human exposure to bisphenol A and 4-tertiary-

octylphenol carried out in the United States show a correlation between concentration and population selected 

demographic and income groups: females had statistically higher concentrations than males; children had higher 

concentrations than adolescents, who in turn had higher concentrations than adults. Concentrations were lowest for 

participants with the higest household incomes (M. Calafat, Xiaoyun Ye, Lee-Yang Wong, & John A. Reidy, and 

Larry L. Needham, 2004). 

47. Other bisphenol analogues, such as bisphenol B, bisphenol F and bisphenol S are used in plastics and may also 

represent a threat to the environment.15 The hormonal pathways disrupted by BPS manifest in many different ways in 

animal studies: in changed uterine growth, shifts in both male and female sex hormone concentrations, reproductive 

disruptions including changes to egg production and sperm count (Naderia, Y.L.Wong, & Fatemeh, 2014) as well as 

statistically significant weight gain and altered hormone metabolic profiles (Del Moral, et al., 2016). In a recent study, 

(Catanese & Vandenberg, 2017) demonstrated that BPS alters maternal behaviour and brain in mice exposed during 

pregnancy/lactation and their daughters. A summary of BPS effects and hormonal activity can be found in a 

comprehensive review article. (Rochester & Bolden, 2015) 

48. Although less well-studied than BPA or BPS, BPF appears to have BPA-like effects. Recent receptor-binding 

studies indicate that it is about as potent as BPA when acting through at least one of the nuclear estrogen receptors 

(Chen, et al., 2016). These studies are complemented by animal tests that show the effects of BPF on uterine growth 

and testes weights, demonstrating impacts on the estrogen and androgen pathways respectively  (Higashihara, 

Shiraishi, Miyata, Oshima, Minobe, & Yamasaki, 2007). BPF, like BPA, also appears to disrupt thyroid pathways 

(Lee, Kho, Kim, & Ji, 2018) 

3.2.5 Nonylphenols  

49. Nonylphenols (NP) are intermediate products of the degradation of a widely used class of surfactants and 

antioxidants: nonylphenol ethoxylates (NPE) (Engler, 2012). NP and NPE are used for many applications such as 

                                                 
15 https://www.chemtrust.org/toxicsoup/#more-4775 

https://www.chemtrust.org/toxicsoup/#more-4775
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paints, pesticides, detergents and personal care products and can also be used as antioxidants and plasticizers in 

plastics (Rani et al., 2015; US Environmental Protection Agency, 2010a). NPs have been found to leach from plastic 

bottles into their water (Loyo-Rosales et al., 2004). Moreover, effluents from wastewater treatment plants are the 

major source of NP and NPE in the environment. The impacts of NP in the environment 

include feminization of aquatic organisms, decrease in male fertility and the survival of juveniles even at low 

concentrations. (Soares, Guieysse, Jefferson, Cartmell, & Lester, 2008). NP are considered as endocrine disruptors 

and their use is prohibited in the European Union for example due to their effects on the environment and human 

health (Rani et al.,2015).  

3.3 Priority sectors  

50. Polymers and their additives are extensively used in consumer products and to make synthetic fibres, foams, 

coatings, adhesives and sealants.  Globally, plastic packaging represents 26% of the total volume of plastics used (Ellen 

MacArthur Foundation, 2017). In Europe, their use is dominated by packaging (38%), followed by building and 

construction (21%), automotive (7%), electrical and electronic (6%), and other sectors (28%), such as medical and 

leisure (Brussels: PlasticsEurope., 2009).  

51. Plastics, and the consumer goods made from them, can contain POPs such as SCCPs, PBDEs, PCBs, PCNs and 

PFOS/PFOA related chemicals, and other toxic substances. Plastic containing POPs are also extensively used in building 

and construction, automotive and electrical and electronic compromising more than one third of plastic use. During the 

recycling process, other plastic is also impacted by toxic substances where they were originally not used even in food 

contact materials (Samsonek & Puype, 2013) (Guzzonato, Puype, & Harrad, 2017) (Kuang, Abdallah, & Harrad, 2018) 

(Puype, Samsonek, Knoop, & Egelkraut-Holtus, 2015).  A review prepared by the Secretariat for the Stockholm 

Convention noted that the low levels of PBDEs in articles, including toys indicate that their presence is not the result of 

intentional use - they most probably appear in new products made out of recycled plastic that contained PBDEs (See 

Table below) ((UNEP/POPS/COP.8/INF/12).16 

52. The sectors discussed in the following section are believed to be the most concerning based on the evidence on 

the presence of endocrine disrupting chemicals (EDCs) and the repercussions on human health.17 

3.3.1  Children’s products 

53. Children’s toys often contain EDCs.  Some EDCs are being regulated and banned in children’s toys, games, 

and accessories such as baby bottles in some jurisdictions, but many problems remain. Products that are older, 

manufactured outside of countries with regulation, or battery-operated may be of particular concern.18 

54. POPs are detected in toys from recycling of POP-BFR containing plastic (Ionas, Dirtu , Anthonissen, Neels, & 

Covaci, 2014) and from the abundant use of SCCPs in soft PVC toys (BTHA, 2016) (UNEP, 2018) . The exposure of 

POP-PBDEs and other plastic additives in recycled plastic has shown relevant exposure to children by toys (Ionas AC 

U. J., 2016) (Chen SJ, 2009). A new study conducted by IPEN in 2017 reveals elevated concentrations of PBDEs 

(polybrominated diphenyl ethers) such as octabromodiphenyl ether (OctaBDE), decabromodiphenyl ether 

(DecaBDE); and SCCPs (short chain chlorinated paraffins) in toys made out of recycled materials and purchased in 

different stores in 26 countries globally.19 Levels of some chemicals were more than five times higher than 

recommended international limits. They are listed under the Stockholm Convention. However, their presence in new 

products, although they are banned or restricted, opens up the discussion of a problem regarding inadequate recycling 

regulations in a circular economy. 

55.  Labelling phthalates can be seen in developed countries, but not in developing countries or countries in 

transition. A recent projects in Nepal, the Philippines, Armenia, Serbia, Belarus clearly showed that phthalates are not 

labelled on toys thus information on product labels does not help consumers chose a toxic free toy, leaving them 

unaware of the product toxic health effect.20 

56. Other EDC’s such as metals and their salts have also been long acknowledged, studies by the International 

Persistent Organic Pollutants Elimination Network (IPEN),21 reported lead in 18% of children’s products in Russia 

and surrounding nations, 15% in the Philippines, and 10% in five cities in China. Cadmium is a natural element used 

                                                 
16 http://chm.pops.int/TheConvention/ConferenceoftheParties/Meetings/COP8/tabid/5309/Default.aspx 
17 https://www.endocrine.org/topics/edc/what-edcs-are/common-edcs 
18 https://chemicalwatch.com/childrensproducts 
19 http://ipen.org/documents/pops-recycling-contaminates-childrens-toys-toxic-flame-retardants 

http://ipen.org/sites/default/files/documents/ipen-sccps-report-v1_5-en.pdf 

http://ipen.org/sites/default/files/documents/Toxic_toy_or_toxic_waste.pdf 
20 https://ipen.org/site/toxics-products-overview 
21 https://ipen.org/news/high-level-toxic-substances-kids-toys 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/feminization
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/aquatic-organism
http://chm.pops.int/TheConvention/ConferenceoftheParties/Meetings/COP8/tabid/5309/Default.aspx
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in batteries, pigments, plastic stabilizers, alloys, and coatings. It has in recent years fallen under increased regulation 

as a carcinogen and pollutant. Cadmium may also be an EDC; research suggests a link to a wide range of detrimental 

effects on the reproductive system. 

3.3.2 Packaging: food and beverage contact materials 

57. Plastic is mostly used in packaging as a low-cost single-use product that is most often not reusable or not 

foreseen for reuse. Today 95% of the plastic packaging value is lost to the economy after a short, single use (Ellen 

MacArthur Foundation, 2017).  Plastic packaging is diverse and made of multiple polymers and numerous additives, 

along with other components, such as adhesives or coatings, and most worryingly it can contain residues from 

substances used during manufacturing such as solvents, along with non-intentionally added substances such as 

impurities, oligomers, or degradation products (Groh, et al., 2018).  Fluorinated POPs such as PFOA and formerly 

PFOS are used in food packaging in fluorinated polymer coatings. (Schaider, Balan, & Blum, 2017) (Trier, Taxvig, 

Rosenmai, & Pedersen, 2017). 

58. Phthalates are used in hundreds of products, including many food and beverage containers and plastic wraps. 

Concern has risen about packaging since people are exposed to phthalates when they leach into foods or are released 

when containers are microwaved. Some companies have voluntarily removed them from their products and advertise 

them as “phthalate-free”. Among the phenol class of compounds considered to be EDCs, bisphenol A (BPA) is one of 

the best known and most pervasive. Although BPA has been banned in children’s products such as baby bottles in 

some countries, it is still used in many water bottles and plastic containers and in the epoxy resins that protect canned 

foods from contamination.22 

3.3.3. Electrical and electronic equipment (EEE) and related waste (WEEE/E-waste) 

59. POP-BFRs (tetra-hepta-BDE, deca-BDE, HBB, HBCD) are or have been used as flame retardants in plastic in 

electronics. Deca-BDE was very extensively used, and still has an exemption for the use in EEE housing. 

60. In 2009 the Strategic Approach to International Chemicals Management (SAICM) agreed that hazardous 

chemicals in electronics is an issue of global concern and in 2011, the United Nations Industrial Development 

Organization (UNIDO), and the Secretariats of the Basel and Stockholm Conventions hosted an expert group meeting 

to develop recommendations to address hazardous chemicals in electronics that were subsequently endorsed by more 

than 100 governments at SAICM meetings in 2012 and 2015. 

61. There is mounting evidence that the demand for black plastics in consumer products is partly met by sourcing 

material from the plastic housings of end-of-life waste electronic and electrical equipment (WEEE) with related POPs 

contamination (Guzzonato, Puype, & Harrad, 2017) (Kuang, Abdallah, & Harrad, 2018) (Ionas AC U. J., 2016) (Chen 

SJ, 2009) (Guzzonato A, 2017). Inefficiently sorted WEEE plastic has the potential to introduce restricted 

and hazardous substances into the recyclate. In addition to POP-BFRs, antimony a flame- retardant synergist, and the 

heavy metals cadmium, chromium, mercury, and lead are reintroduced by recycling. (Turner, 2018)  

62. It is important to note that these chemicals are not labeled on EEE and related e-waste. Lack of information 

about their presence in products and waste complicates the recycling process, undermines the circular economy 

approach, the consumer right to know and is dangerous for waste handlers. 

3.3.4 Textile, upholstery and furniture23 

63. Polyester, nylon, acrylic, and other synthetic fibres are all different forms of plastic and are now over 60% of 

the material that makes up our clothes worldwide (The Statistics Portal). Synthetic plastic fibres are cheap and 

extremely versatile, providing for stretch, breathability, warmth and sturdiness. These fibres contribute to ocean 

plastic pollution in a subtle but pervasive way since the fabrics they make, along with synthetic-natural blends, leach 

into the environment just by being washed. Estimates vary, but it is possible that a single load of laundry could release 

hundreds of thousands of fibres and microfibers from clothes into the waste water collection system. Textiles also find 

their way to rivers and oceans from landfills. 

64. Several POPs are used in textiles for clothes and in particular for upholstery in transport and furniture and 

other flame retarded or surface treated textiles or carpets (e.g. commercial penta-BDEs, deca-DBE, HBCD, SCCPs, 

PFOS, and PFOA). Deca-BDE and SCCPs have received exemptions24 for the use in textiles. These chemicals are not 

labelled on textile products which makes it impossible for consumers to make an informed decision or for recyclers to 

proceed with safe recycling. As a result consumers will have no information about their content in products they 

                                                 
22 Directive 94/62/EC of 20 December 1994 on packaging and packaging waste.  
23 https://chemicalwatch.com/textiles 
24 http://chm.pops.int/Implementation/Exemptions/SpecificExemptions/tabid/1133/Default.aspx 

https://www.icac.org/cotton_info/publications/statistics/world-apparel-survey/FAO-ICAC-Survey-2013-Update-and-2011-Text.pdf
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purchase, while governments will not know whether they are in compliance with the Stockholm Convention’s 

requirement that does not allow recycling of products containing Deca-BDE  

3.3.5 Construction sector 

65. A major use of plastic and polymers is construction. Large volumes of polymer foams are used as insulation in 

buildings and other construction. Mayor polymer foams used are polystyrene including expanded polystyrene (EPS) 

and extruded polystyrene (XPS), polyurethane (PUR) and polyisocyanurate (PIR). The foams are often flame retarded 

with brominated or other flame retardants in order to meet flammability standards. HBCD listed as POP in 2013 is 

still used in EPS/XPS with a specific exemption for the use in insulation in construction. DecaBDE listed as POPs in 

2017 is still used in PUR foam in construction as specific exemption, These foams have a long service life of decades 

and possibly up a century with challenges in developing countries in managing insulation foam in end of life (Li, 

Weber, Liu, & Hu, 2016)  

66. Other polymers in construction treated with decaBDE or other flame retardants are PE insulating foam, PE 

plastic sheeting and PP plastic sheeting. Also SCCPs are still used and PCNs and PCBs have been used in the past in 

polymers in construction in particular in sealants and paints (Secretariat of the Stockholm Convention, 2017) (2019). 

SCCPs is also used in construction in PVC, sealants/adhesives, and rubber and therefore a variety of polymers 

(Petersen, 2012). Also decaBDE and HBCD are used in intumescent paints/coatings in construction.  These plastics 

have a long service life of decades. For paints and sealants, which often contain coatings plasticers such as PCBs or 

SCCPs and are often PVC based, it has been shown that sand blasting for their removal has contaminated the 

environment, including several hundred kilometres of river sediments or fjords with PCBs from single bridges (ELSA, 

2016) (Jartun, Ottesen , Steinnes, & Volden, 2009). 

3.4 Microplastics, persistent pollutants with transporting capacity hindering 

the implementation of the circular economy 

67. Microplastics are very small particles of plastic material, typically smaller than 5mm, that can be 

unintentionally formed through the wear and tear of larger pieces of plastic, including synthetic textiles, or are 

manufactured and intentionally added to products for a specific purpose - for example as exfoliating beads in facial or 

body scrubs. Once released to the environment they accumulate in fish and shellfish, consequently entering the food 

chain.  

68. Prompted by concerns for the environment and human health, several countries have enacted or proposed 

national bans on the intentional use of microplastics25 in certain consumer products, principally uses of ‘microbeads’ 

in ‘rinse-off’ cosmetic products, or are considering further restrictions on intentionally added microplastics in 

products from which they will inevitably be released. The scope of these restrictions covers use of mircoplastics in a 

wide range of consumer and professional products in multiple sectors, including cosmetic products, detergents and 

maintenance products, paints and coatings, construction materials, medicinal products, and various products used in 

agriculture and horticulture and in the oil and gas sectors.26 

69. Various consequences from ingestion of macro-, micro- and nano- plastics or entanglement of macroplastics 

have been reported for various species (Gregory, 2009) (Steer, Cole, Thompson, & Lindeque, 2017),  including 

suffocation or blocking of the digestive tract causing death (Gregory, 2009). Moreover, the ability of plastics to sorb 

POPs is also known to cause additional problems (Hahladakis , Velis, Weber, Iacovidou, & Purnell, 2017), with 

plastic additives detected at concentrations up to six orders of magnitude higher than in the surrounding water 

(Rochman, Tahir, Williams, & Baxa, 2015). Additionally, EDCs in microplastics may be as harmful as listed POPs in 

terms of behaviour and consequences in the marine environment, since they may have an activity level, widespread 

distribution, toxic risk and bioaccumulation comparable to that of POPs.  

70. Plastics in the marine environment play an important role in the global transport of toxic chemical 

contaminants encapsulated in the polymer matrix or adsorbed from the polluted environment. Their persistence in 

marine environment conditions is estimated in decades or even centuries, and thus can be transported long distances 

via ocean currents or by the migration of ocean life, thus representing a direct threat to fish populations, marine 

biodiversity richness and potentially to human health (Bergmann, Gutow, & Klages , 2015) (UNEP/MAP, 2015) 

(McKinsey & Company and Ocean Conservancy., 2015). 

                                                 
25 https://www.chemtrust.org/eu-microplastics-ban/. 
26 https://echa.europa.eu/-/echa-proposes-to-restrict-intentionally-added-microplastics. 
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4. Key approaches to tackle the issue 

71. There are a number of general approaches which can contribute to reducing the harm associated with plastics 

and the toxic additives which they may contain in order to ‘close the loop’ safely.  There is increasing recognition of 

the need to address the issues of pollution “upstream” to reduce the final generation of hazardous and other wastes. 

Boosting recycling may however have negative side effects if eco-toxicity and the risk to health are not properly 

addressed at an early stage.  

72. Waste management and recycling are essential aspects of the safe circular economy approach, but it is not 

only limited to those two aspects. The concept also includes many other aspects such as eco-design, development of 

new business models, product-service systems, extension of product lifetimes, lifetime warranties, reuse, 

remanufacturing, refurbishing strategies, right to repair regulations, a move to full producer responsibility with high 

performance targets, and outcomes supported by strict enforcement. 

73.  Some of the points below may potentially be relevant to work being undertaken by the United Nations 

Environment Programme or under the framework of SAICM, and may also inform specific work under the Basel and 

Stockholm Conventions: 

(a) Accelerate safer material innovation: 

There is an obvious and increasing need for innovation to develop safer materials, and to increase the 

availability of safer, non-toxic alternatives in the market (e.g. alternatives for SCCPs and decaBDE, 

Secretariat of the Stockholm Convention 2019a,b) (Secretariat of the Stockholm Convention, 2019a) 

(Secretariat of the Stockholm Convention, 2019b).  It is often the case that harmful substances are 

replaced with chemicals of a similar structure and potential for harm (Fantke P, 2015), so there need to 

be systems to avoid regrettable chemical substitutions.  

Recent initiatives, such as the mapping exercise carried out by the European Chemicals Agency 

(ECHA)27 can serve as a first step towards this effort, The joint project by ECHA and industry has put 

together a list of over 400 functional additives or pigments used in plastics, including information on 

the polymers they are most commonly found in and the typical concentration ranges. The mapping 

considered substances registered under REACH at above 100 tonnes per year, and focuses on 

plasticisers, flame retardants, pigments, antioxidants, antistatic agents, nucleating agents and various 

types of stabilisers. 

 (b) Promote industry collaboration: 

Common tools and approaches provide focus and accelerate change.  It has been recognized that when 

industries coordinate and agree on standards, certifications and regulations that are aligned with a 

common vision for safe chemistry this can accelerate progress towards optimized products. Extended 

Producer Responsibility schemes, if well designed can also support the closing of the loop. These 

approaches should be promoted through the Conventions and the other global instruments promoting 

the sound management of chemicals and wastes, as well as by providing guidance to syndicates and 

companies consortia, sending stronger demand signals to the entire industry, to achieve cost reductions 

and make healthy materials competitive with established products. Collaborative platforms allow 

industry to test new business models that align incentives among various stakeholders.  

(c) Innovation in recycling systems: 

Although this area has been the focus of most efforts in circular economy strategies, much 

improvement can still be made. Materials containing hazardous substances should not be processed 

with materials that do not contain hazardous substances. Recycling targets for materials and products 

free from hazardous substances should be significantly higher than material categories which contain 

hazardous substances which need to be separated in the recycling process. Promoting improved 

separation and collection at source to avoid hazardous streams mix with safely recyclable material is 

highly recommended. 

Additionally, research is needed into indiscriminate depolymerization, deconstruction and dissociation 

of the chemical makeup of materials so that the resulting by-products and constituents can be up-

cycled into higher value feedstocks for new and existing industrial processes. Controlled and efficient 

recycling and recovery would give rise to new job opportunities and opportunities for reintegration of 

the currently discarded materials into the economic cycle.  

Moreover, there is a need to drive innovation in recycling technology and infrastructure. The POP-

PBDE BAT/BEP guidance compiled technologies for separation and recycling of plastics and foams 

(Secretariat of the Stockholm Convention 2017a). Other possibly emerging technologies include 

                                                 
27 https://echa.europa.eu/mapping-exercise-plastic-additives-initiative 
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harnessing the use of catalysts, bacteria (enzymes), ionic liquids, thermolysis and other techniques to 

convert molecular composition of plastics, like polyester terephthalate (PET), polyethylene (PE), and 

polycarbonate (PC) into useful feedstocks (Werner, Bass, Premchandran, Brandt, & Sturges).  

(d) Access Information on chemicals in plastic: 

There is an urgent need for publicly available information on the use of chemicals in plastics, and on 

the exact chemical composition of finished plastic articles. This could be helped by increasing cross-

sector access to high-quality data on chemical hazard assessments and promoting transparency of data 

on chemical ingredients and their impacts.  

Knowing what additives are in plastic products is a global issue. It requires collaboration on a 

worldwide scale, across stakeholder lines and through entire product life cycles. Sharing information 

on chemicals in plastics between all stakeholders involved in product life-cycles is crucial for 

protecting human health and the environment. The lack of information on chemicals in products is a 

significant obstacle to achieving a reduction in risks from hazardous chemicals. Access to information 

on what chemicals are in plastic products is a necessary condition as well as a prerequisite to enable 

sound management of chemicals in everyday articles, not only within manufacturing but also 

throughout product life cycles. Mandatory reporting and labelling of hazardous substances contained 

in plastic products will provide vital information for consumers, handlers, processors and regulators.  

The SAICM Chemicals in Products Programme is a unique global initiative that promotes different 

options for disclosing information about chemicals in products that could be used for toxic additives in 

plastic. 

It may be necessary to challenge unjustified claims to commercial confidentiality. Information on 

chemicals relating to the health and safety of humans and the environment should not be regarded as 

confidential, as outlined in SAICM Chemicals in Products Programme in accordance with SAICM 

Overarching Policy Strategy, par.15. 

5.  Conclusions 

74. Plastic production and the volume of chemical additives used in making plastics are growing exponentially. 

About 311 million tonnes of plastics were produced globally in 2014 (Plastics-Europe 2015): if current production and 

use trends continue unabated then production is estimated to approach 2 000 million tonnes by 2050.   

75. There is growing awareness of the problem of marine plastics litter and microplastics, leading to calls for 

urgent global action to reduce and prevent plastic pollution.  UNEA4 considered how the international framework can 

be developed to provide the necessary governance and coordination, and what further work should be done.28  The 

Basel and Stockholm Conventions clearly have a significant potential role, and indeed the Conference of the Parties to 

the Basel Convention will consider a number of specific actions. 

76. While the general issue of pollution by plastics has received growing attention, there has so far been less 

attention given to the additives. They are very widely used and no plastic is produced without some additives. They 

are found in many products, including many used in the home, but the information is rarely available outside the 

supply chain. Many of the additives are potentially toxic, and some meet the definition of being POPs. They pose a 

risk to the environment or to human health when they leach out of plastic debris. Additives are also problematic in 

recycling, and their use is a potential barrier to making progress towards a circular economy. 

77. The Basel and Stockholm Conventions have taken action on number of substances, through listing or through 

issuing technical guidance. But there are still many chemicals which are not yet subject to adequate control at the 

international level, and on which further action could make a significant contribution towards reducing the risks 

associated with the use of plastics and to promoting life-cycle approaches and the circular economy. 

78. The Conference of Parties to the Basel Convention has several opportunities to ensure that the issue of 

additives is addressed when it considers the recommendations from the Open-ended Working Group, for example, in 

the review Annexes I and III, and in commissioning work to revise the technical guidance on the management of 

plastic wastes. The proposed of new Basel Convention Partnership on Plastic Waste also offers a further important 

opportunity.  Equally, the Stockholm Convention has an important part to play. The Marine Litter Topic Group of the 

regional and coordinating centres will continue to work on this issue, and hopes to have the opportunity to contribute 

fully to the work on these issues. 

 

  

                                                 
28 UNEP/EA.4/L.7 (https://papersmart.unon.org/resolution/node/255). 



UNEP/CHW.14/INF/29/Add.1-UNEP/POPS/COP.9/INF/28/Add.1 

16 

References 

A.C. Buekens. (2010). PVC and waste incineration – modern technologies solve old problems, in: The 6th 

International Conference on Combustion,Incineration/Pyrolysis and Emission Control: Waste to Wealth. 

Arbeitsgemeinschaft, & P.V.C., Umwelt, e.V. (2006). Plasticiziers Market Data. (Accessed 31 May 2016). From 

http://www.pvc-partner.com/fileadmin/user_upload/downloads/ 

Weichmacher/Marktdaten_Weichmacher_230106.lin_en.pdf 

Arito H, S. R. (1977). Pyrolysis products of polytetrafluoroethylene and polyfluoroethylenepropylene with reference 

to inhalation toxicity. . Ann Occup Hyg. 20(3) , 247-255. 

Bergmann, M., Gutow, L., & Klages , M. (2015). Marine anthropogenic litter. . Springer, Berlin, pp 57–74.  

Blum, A., Balan, S., Scheringer, M., Trier, X., Goldenman, G., Cousins, I., et al. (2015). The Madrid Statement on 

Poly- and Perfluoroalkyl Substances (PFASs). Environmental health perspectives. 123. A107-A111. 

10.1289/ehp.1509934.  

Brooks, W. J. (2018). The Chinese import ban and its impact on global plastic waste trade . Sci. Adv. 2018 , 4. 

Bruce-Vanderpuije P, M. D.-K. (2019). The state of POPs in Ghana- A review on persistent organic pollutants: 

Environmental and human exposure. Environmental Pollution, Volume 245 , 331-342. 

Brussels: PlasticsEurope. (2009). PlasticsEurope, Compelling facts about plastics. An analysis of Europeanplastics 

production, demand and recovery for 2008.  

BTHA. (2016). Short Chain Chlorinated Paraffins (SCCP) CAS 85535-84‐8 Regulation (EU) 2015/2030 amending 

Regulation (EC) 850/2004 (POPS). 

Buck, R., Franklin, J., Berger , U., Conder , J., Cousins , I., de Voogt, P., et al. (2011). Perfluoroalkyl and 

polyfluoroalkyl substances in the environment: terminology, classification, and origins. . (d. 10.1002/ieam.258., Ed.) 

Integr Environ Assess Manag. 7(4):513-541.  

C. Brede, P. F. (2003). Increased migration levels of bisphenol A from polycarbonate baby bottles after dishwashing, 

boiling and brushing, . Food Addit. Contam. 684–689. 

Camboni, M. (2017). Substitution, including grouping of chemicals & measures to support substitution. European 

Comission. 

Catanese, M., & Vandenberg, L. (2017). Bisphenol S (BPS) Alters Maternal Behavior and Brain in Mice Exposed 

During Pregnancy/Lactation and Their Daughters. Endocrinology. 

Chen SJ, M. Y. (2009). Brominated flame retardants in children's toys: concentration, composition, and children's 

exposure and risk assessment. Environ Sci Technol. 43(11) , 4200-4206. 

Chen, Y., Shu, L., Qiu, Z., Yeon Lee, D., J Settle, S., Que Hee, S., et al. (2016, Jul). Exposure to the BPA-Substitute 

Bisphenol S Causes Unique Alterations of Germline Function. Plos Genetics. 

Crain, D., Eriksen, M., Iguachi, T., Jobling, S., Laufer, H., LeBlanc, G., et al. (2007). An ecological assessment of 

bisphenol-A: evidence from comparative biology. Repr Toxic , 225-39. 

D.S. Achilias, C. Roupakias, & P. Megalokonomos. (2007). Chemical recycling of plastic wastes made from 

polyethylene (LDPE and HDPE) and polypropylene (PP). J. Hazard. Mater. 149. 

Del Moral, I., Corre, L., Poirier, H., Niot, I., Truntzer, T., Merlin, J., et al. (2016, May). Obesogen effects after 

perinatal exposure of 4,4'-sulfonyldiphenol (Bisphenol S) in C57BL/6 mice. NCBI. 

Di Nisio, A., Sabovic, I., Valente, U., Tescari, S., Rocca, M., Guidolin, D., et al. (2018). Endocrine disruption of 

androgenic activity by perfluoroalkyl substances: clinical and experimental evidence. . J Clin Endocrinol Metab.  

Ellen MacArthur Foundation. (2017). The new plastics economy: Rethinking the future of plastics and catalysing 

action.  

Ellis DA, M. S. (2001). Thermolysis of fluoropolymers as a potential source of halogenated organic acids in the 

environment. ). Nature 412(6844), 321-324. 

ELSA. (2016). PCB in der Elbe – Eigenschaften, Vorkommen und Trends sowie Ursachen und Folgen der erhöhten 

Freisetzung im Jahr 2015. Behörde für Umwelt und Energie Hamburg, Projekt Schadstoffsanierung Elbsedimente. 

Endocrine society. (n.d.). Common EDCs and Where They Are Found. Retrieved Feb 2019 from Hormone science to 

health: https://www.endocrine.org/topics/edc/what-edcs-are/common-edcs 

Engler, R. (2012, Nov). The complex interaction between marine debris and toxic chemicals in the ocean. Environ Sci 

Technol. 2012 Nov 20;46(22):12302-15.  



UNEP/CHW.14/INF/29/Add.1-UNEP/POPS/COP.9/INF/28/Add.1 

17 

European Commission. (2018). A European Strategy for Plastics in a Circular Economy. Brussels. 

European Commission. (2013). On a European Strategy on Plastic Waste in the Environment. Green Paper, European 

Commission, Brussels. 

European Food Safety Authority. (2013). Scientific Opinion on Tetrabromobisphenol A (TBBPA) and its derivatives 

in food. EFSA Journal 2011;9(12):2477. 

Fantke P, W. R. (2015). From incremental to fundamental substitution in chemical alternatives assessment. 

Sustainable Chemistry and Pharmacy 1 , 1-8. 

Fei , C., McLaughlin, J., Lipworth, L., & Olsen, J. (2009). Maternal levels of perfluorinated chemicals and 

subfecundity . Hum Reprod. 24(5):1200-1205.  

Gabr, M., Zeina, A., M. Abou Zaid, & Mohamed. (2015). Effect of Bisphenol A (EDC) on the reproductive potential 

of Helisoma duryi (Wetherby, 1879). Egyptian Journal of Aquatic Biology and Fisheries. 19. 35-49. 

10.21608/ejabf.2015.2275.  

Gallen C, B. A. (2014). Towards development of a rapid and effective non-destructive testing strategy to identify 

brominated flame retardants in the plastics of consumer products. Sci Total Environ. , 491-492, 255-265. 

Gallistl C, S. J. (2018). High levels of medium-chain chlorinated paraffins and polybrominated diphenyl ethers on the 

inside of several household baking oven doors. Sci Total Environ , 615, 1019-1027. 

Gallo, F., Fossi, C., Weber, R., Santillo, D., Sousa, D., Ingram, I., et al. (2018). Marine litter plastics and microplastics 

and their toxic chemicals components: the need for urgent preventive measures. Environmental Sciences Europe . 

GEF. (2018). Circular Economy. Sixth GEF Assembly. Viet Nam. 

Greenpeace. (2014). Dirty Discount Supermarkets: Dangerous Chemicals in Supermarket Clothing .  

Gregory, M. (2009). Environmental implications of plastic debris in marinesettings—entanglement ingestion, 

smothering, hangers-on, hitch-hiking andalien invasions,. Philos. Trans. R. Soc. Lond. B: Biol. Sci. 364 2013–2025.  

Groh, K., Backhaus, T., Carney-Almroth, B., Geueke, B., Inostroza, P., Lennquist, A., et al. (2018). Overview of 

known plastic packaging-associated chemicals and their hazards. Science of the Total Environment . 

Guzzonato A, P. F. (2017). Evidence of bad recycling practices: BFRs in children's toys and food-contact articles. 

Environ Sci Process Impacts. 19(7) , 956-963. 

Guzzonato, A., Puype, F., & Harrad, S. (2017). Evidence of bad recycling practices: BFRs in children's toys and food-

contact articles. Environ Sci Process Impacts , 19(7):956-963. 

Hahladakis , J., Velis, C., Weber, R., Iacovidou, E., & Purnell, P. (2017). An overview of chemical additives present 

in plastics: Migration, release, fate and environmental impact during their use, disposal and recycling. Hazardous 

Materials. 

Hahladakis , J., Velis, C., Weber, R., Iacovidou, E., & Purnell, P. (2017). An overview of chemical additives present 

in plastics: Migration, release, fate and environmental impact during their use, disposal and recycling. Hazardous 

Materials. 

Henry, B., Carlin, J., Hammerschmidt, J., Buck, R., Buxton, L., Fiedler, H., et al. (2018, Mar). A critical review of the 

application of polymer of low concern and regulatory criteria to fluoropolymers.Integr Environ Assess Manag. 

14(3):316-334. 

Hermabessiere, L., Dehaut, A., Paul-Pont, I., Lacroix, C., Jezequel, R., Soudant, P., et al. (2017, May). Occurrence 

and effects of plastic additives on marine environments and organisms: A review. Chemosphere. 

Higashihara, N., Shiraishi, K., Miyata, K., Oshima, Y., Minobe, Y., & Yamasaki, K. (2007, Jul). Subacute oral 

toxicity study of bisphenol F based on the draft protocol for the “Enhanced OECD Test Guideline no. 407. Arch 

Toxicol. 

Ionas AC, D. A. (2014). Downsides of the recycling process: harmful organic chemicals in children's toys. Environ 

Int. 65 , 54-62. 

Ionas AC, U. J. (2016). Children's exposure to polybrominated diphenyl ethers (PBDEs) through mouthing toys. 

A4Environ Int. 87 , 101-107. 

Ionas, A., Dirtu , A., Anthonissen, T., Neels, H., & Covaci, A. (2014). Downsides of the recycling process: harmful 

organic chemicals in children's toys. Environ Int. , 65, 54-62. 

Jartun, M., Ottesen , R., Steinnes, E., & Volden, T. (2009). Painted surfaces--important sources of polychlorinated 

biphenyls (PCBs) contamination to the urban and marine environment. Environ Pollut. , 157(1), 295-302. 



UNEP/CHW.14/INF/29/Add.1-UNEP/POPS/COP.9/INF/28/Add.1 

18 

Joensen, U., Bossi, R., Leffers, H., Jensen, A., Skakkebaek, N., & Jørgensen, N. (2009). Do perfluoroalkyl 

compounds impair human semen quality? Environ Health Perspect. 117(6), 923-927.  

Kuang J, A. M. (2018). Brominated flame retardants in black plastic kitchen utensils: Concentrations and human 

exposure implications. Sci Total Environ , 610-611, 1138-1146. 

Kuang, J., Abdallah, M., & Harrad, S. (2018). Brominated flame retardants in black plastic kitchen utensils: 

Concentrations and human exposure implications. . Sci Total Environ , 610-611, 1138-1146. 

Laing, L., Viana, J., Dempster, E., Trznadel, M., Trunkfield, L., Webster, U., et al. (2016, Jul). Bisphenol A causes 

reproductive toxicity, decreases dnmt1 transcription, and reduces global DNA methylation in breeding zebrafish 

(Danio rerio). 11(7):526-38. 

Lee, J., Kho, Y., Kim, P., & Ji, K. (2018). Exposure to bisphenol S alters the expression of microRNA in male 

zebrafish. Toxicol Appl Pharmacol. , 1;338:191-196. 

Li, L., Weber, R., Liu, J., & Hu, J. (2016). Long-term emissions of hexabromocyclododecane as a chemical of 

concern in products in China. Environ Int. 91, 291-300.  

M. Calafat, A., Xiaoyun Ye, Lee-Yang Wong, & John A. Reidy, and Larry L. Needham. (2004). Exposure of the U.S. 

Population to Bisphenol A and 4-tertiary-Octylphenol: 2003–2004. Division of Laboratory Sciences, National Center 

for Environmental Health, Centers for Disease Control and Prevention, Atlanta, Georgia, USA. 

Mathews, J. (2011, March). Progress Toward a Circular Economy in China. Journal of Industrial Ecology . 

McGrath, M. (2016, Apr). EU approves use of recycled plastics containing DEHP. Reuters. 

McKinsey & Company and Ocean Conservancy. (2015). Stemming the Tide: Land-based strategies for a plastic-free 

ocean.   

Meeker, J., Sathyanarayana, S., & H. Swan, S. (2009, Jul). Phthalates and other additives in plastics: human exposure 

and associated health outcomes. Philos Trans R Soc Lond B Biol Sci.  

Morris, Steven & Allchin, Colin & Zegers, Bart & Haftka, Joris & Boon, Jan & Belpaire, et al. (2004, Dec). 

Distribution and Fate of HBCD and TBBPA Brominated Flame Retardants in North Sea Estuaries and Aquatic Food 

Webs. Environmental Science and Technology 38(21):5497-504. 

Naderia, M., Y.L.Wong, M., & Fatemeh, G. (2014). Developmental exposure of zebrafish (Danio rerio) to bisphenol-

S impairs subsequent reproduction potential and hormonal balance in adults. Aquatic toxicology Volume 148, , 195-

203. 

Needhidasan, S., Samuel, M., & Chidambaram, R. (2014). Electronic waste – an emerging threat to the environment 

of urban India. J Environ Health Sci Eng. 2014; 12: 36.  

Net, S, Sempere, Delmont, A, Paluselli, A., & Ouddane, B. (2015). Occurrence, fate, behavior and ecotoxicological 

state of phthalates in different environmental matrices. Environ. Sci. Technol. 49, 4019e4035.  

Ochi K, K. M. (2008). Thermal degradation products of polytetrafluoroethylene (PTFE) under atmospheric condition. 

. Organohalogen Compounds 70 , 2090-2093. 

Parker, C. (2018). https://www.weforum.org/agenda/2018/01/macron-at-davos-i-will-shut-all-coal-fired-power-

stations-by-2021/. 

Peretz, J., Vrooman, L., A. Ricke, W., Hunt, P., Ehrilich, S., Hause, R., et al. (2014, Aug). Bisphenol A and 

Reproductive Health: Update of Experimental and Human Evidence, 2007–2013. Environ Health Perspect. , 122(8): 

775–786. 

Petersen, K. (2012). Short and medium chained chlorinated paraffins in buildings and constructions in the EU. . 

Submission of Netherland to POPRC, 5.01.2015. 

PlasticsEurope. (2016). Plastics -The Facts 2016 An Analysis of European PlasticsProduction, Demand and Waste 

Data. Plastics Europe. Brussels. Plastics Europe. Brussels. 

PlasticsEurope, Brussels. (2015). PlasticsEurope, Plastics -the Facts 2014/2015. An analysis of Europeanplastics 

production, demand and waste data.  

Puype F, S. J.-H. (2015). Evidence of waste electrical and electronic equipment (WEEE) relevant substances in 

polymeric food-contact articles sold on the European market. . Food Addit. Contam. Part A Chem. Anal. Control 

Exposure Risk Assess. 32 , 410-426. 

Puype, F., Samsonek, J., Knoop, J., & Egelkraut-Holtus, M. (2015). Evidence of waste electrical and electronic 

equipment (WEEE) relevant substances in polymeric food-contact articles sold on the European market. Food Addit. 

Contam. Part A Chem. Anal. Control Exposure Risk Assess. 32, 410-426. 



UNEP/CHW.14/INF/29/Add.1-UNEP/POPS/COP.9/INF/28/Add.1 

19 

Raubenheimer, K., & McIlgorn, A. (n.d.). Can the Basel and Stockholm Conventions provide a global framework to 

reduce the impact of marine plastic litter? Marine Policy. 

Rijk, R., & Ehlert, K. (2001). Final Report. Migration of Phthalate Plasticizers from Soft PVC Toys and Child Care 

Articles. TNO Report V3932. . TNO Nutrition and Food Research, Zeist. 

Rochester, J., & Bolden, A. (2015, Jul). Bisphenol S and F: A Systematic Review and Comparison of the Hormonal 

Activity of Bisphenol A Substitutes. Environ Health Perspect. , 123(7): 643–650. 

Rochman, C., Tahir, A., Williams, S., & Baxa, D. (2015, Sep). Anthropogenic debris in seafood: Plastic debris and 

fibers from textiles in fish and bivalves sold for human consumption. Scientific Reports. 5. 10.1038/srep14340.  

Sajiki, J., & Yonekubo, J. (2003, Apr). Leaching of bisphenol A (BPA) to seawater from polycarbonate plastic and its 

degradation by reactive oxygen species. Chemosphere. 

Samsonek J, P. F. (2013). Occurrence of brominated flame retardants in black thermo cups and selected kitchen 

utensils purchased on the European market. Food Addit Contam Part A: Chem Anal Control Expo Risk Assess. 

30(11), 1976-1986. 

Samsonek, J., & Puype, F. (2013). Occurrence of brominated flame retardants in black thermo cups and selected 

kitchen utensils purchased on the European market. Food Additives & Contaminants. Food Addit Contam Part A: 

Chem Anal Control Expo Risk Assess. 30(11), 1976-1986.  

Schaider, L., Balan, S., & Blum, A. (2017). Fluorinated Compounds in U.S. Fast Food Packaging Environ Sci 

Technol Lett. , 4(3), 105–111. 

Schlummer M, P. L. (2016). Recovery of bromine and antimony from WEEE plastics2016 ,, pp. 1-5. Electronics Goes 

Green 2016+ (EGG) Berlin, 2016 , 1-5. 

Secretariat of the Stockholm Convention. (2017). Draft guidance on preparing inventories of polychlorinated 

naphthalenes (PCNs).  

Secretariat of the Stockholm Convention. (2019). Preliminary draft guidance on preparing inventories of short-chain 

chlorinated paraffins. UNEP/POPS/COP.9/INF/21. 

Secretariat of the Stockholm Convention. (2019a). Preliminary draft guidance on preparing inventories of 

decabromodiphenyl ether. UNEP/POPS/COP.9/INF/18.  

Secretariat of the Stockholm Convention. (2019b). Preliminary draft guidance on alternatives to short-chain 

chlorinated paraffins (SCCPs). UNEP/POPS/COP.9/INF/19.  

Sinclair E, K. S. (2007). Quantitation of gas-phase perfluoroalkyl surfactants and fluorotelomer alcohols released 

from nonstick cookware and microwave popcorn bags. Environ Sci Technol. 41(4) , 1180-1185. 

Soares, A., Guieysse, B., Jefferson, B., Cartmell, & Lester. (2008). Nonylphenol in the environment: A critical review 

on occurrence, fate, toxicity and treatment in wastewaters. Env Int Vol 34 Iss7 1033-1049. 

Steer, M., Cole, M., Thompson, R., & Lindeque, P. (2017). Microplastic ingestion infish larvae in the western English 

Channel. Environ. Pollut. 226 , 250–259. 

Stockholm Convention. (2015). Risk management evaluation on decabromodiphenyl ether (commercial mixture, c-

decaBDE). Persistent Organic Pollutants Review Committee Eleventh meeting. 

Sverko, E., Tomy, G., Reiner, E., Li, Y., McCarry, B., Arnot, J., et al. (2011). Dechlorane plus and related compounds 

in the environment. A review. Environmental Science and Technology. 45:5088-5098. 

(2015). The Chemicals in Products Programme . SAICM. SAICM. 

The Statistics Portal. (n.d.). Retrieved Feb 2019 from Distribution of fiber consumption worldwide in 2017, by type 

of fiber*: https://www.statista.com/statistics/741296/world-fiber-consumption-distribution-by-fiber-type/. 

Trier, X., Taxvig, C., Rosenmai, A., & Pedersen, G. (2017). PFAS in paper and board for food contact - Options for 

risk management of poly- and perfluorinated substances. Nordic Council of Ministers. TemaNord , 573. 

Tuladhar, A. (2018, Feb). Circular Economy: A Zero-Waste Model for the Future. Retrieved Feb 2019 from 

https://www.fairobserver.com/world-news/circular-economy-zero-waste-recycling-environment-davos-economic-

forum-news-14318/. 

Turner, A. (2018). Black plastics: Linear and circular economies, hazardous additives and marine pollution. 

Environment International. 

UN Environment. (2018). Legal limits on single-use plastics and microplastics: A global review of national laws and 

regulations. 



UNEP/CHW.14/INF/29/Add.1-UNEP/POPS/COP.9/INF/28/Add.1 

20 

UNEP. (2018). Draft technical guidelines on the environmentally sound management of wastes consisting of, 

containing or contaminated with short-chain chlorinated paraffins. UNEP/CHW/OEWG.11/INF/10.  

UNEP/MAP. (2015). Marine Litter Assessment in the Mediterranean . United Nations Environment Programme / 

Mediterranean Action Plan (UNEP/MAP). 

UNIDO. (2017). Circular Economy. Vienna. 

Vandermeersch, G., Lourenco, H., Alvarez-Muñoz, D., Cunha, S., Diogène, J., Cano-Sancho, G., et al. (2015, Nov). 

Environmental contaminants of emerging concern in seafood – European database on contaminant levels. 

Environmental Research Volume 143, Part B, , 29-45. 

Vierke , L., Staude, C., & Bieg, A. (2012, May). Perfluorooctanoic acid (PFOA) — main concerns and regulatory 

developments in Europe from an environmental point of view. Environ Sci Eur (2012) 24: 16. 

Wang, Q., Zhang, Q., Zhan, X., & Chen, F. (2010). Structure and surface properties of polyacrylates with short 

fluorocarbon side chain: Role of the main chain and spacer group J. . Polym. Sci., Part A: Polym. Chem., 2010, 48, 

2584–2593. 

Watson, A. (2018). Companies putting public health at risk by replacing one harmful chemical with similar, 

potentially toxic, alternatives. Chemtrust. 

Weber R, H. C. (2018). Reviewing the relevance of dioxin and PCB sources for food from animal origin and the need 

for their inventory, control and management. Environmental sciences Europe, 30(1), 42. 

Weber, R., & Kuch, B. (2003). Relevance of BFRs and thermal conditions on the formation pathways of brominated 

and brominated–chlorinated dibenzodioxins and dibenzofurans. 

Weber, R., Fankte, P., Hamouda, A., & Mahjoub, B. (2018). 20 case studies on how to prevent the use of toxic 

chemicals frequently found in the Mediterranean Region. Regional Activity Centre for Sustainable Consumption and 

Production (SCP/RAC), Barcelona. 

Werner, M., Bass, R., Premchandran, P., Brandt, K., & Sturges, D. The role of safe chemistry and healthy materials in 

unlocking the circular economy. Ellen MacArthr Foundation, Google. 

World Economic Forum and Ellen MacArthur Foundation. (2017). The New Plastics Economy – Catalysing action.  

Y.-J. Kim, M. O.-i. (2006). Leaching characteristics of polybrominateddiphenyl ethers (PBDEs) from flame-retardant 

plastics, . Chemosphere 65, 506–513. 

Yuan B, S. A. (2017). Chlorinated paraffins leaking from hand blenders can lead to significant human exposures. 

Environ Int , 109, 73-80. 

Zhang K, H. J. (2013). Destruction of Perfluorooctane Sulfonate (PFOS) and Perfluorooctanoic Acid (PFOA) by Ball 

Milling. Environmental Science & Technology 2013 47 (12) , 6471-6477. 

Zhang K, H. J. (2014b). Mechanochemical destruction of decabromodiphenylether into visible light photocatalyst 

BiOBr. RSC Advances 4(28) , 14719-1472. 

 

 

 

  



UNEP/CHW.14/INF/29/Add.1-UNEP/POPS/COP.9/INF/28/Add.1 

21 

Appendix: Marine Litter Topic Group members 

 
Members of the Topic Group contributed to the preparation of this document, but individual members (and the 

organisations they represent) are not necessarily committed to every view expressed in it. 
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Alexandra Caterbow Health and Environmental Justice Support (HEJSupport) 

Anton Purnomo BCRC & SCRC Indonesia 

Arturo Gavilan Garcia SCRC Mexico / Instituto nacional de ecologia y cambio climatico 

Bjorn Beeler  International POPs Elimination Network (IPEN) 

Carolina Pérez Valverde MedCities 

Dana Lapešová BCRC Slovakia 

Dania Abdul Malak  European Topic Centre at the University of Malaga (ETC-UMA) 

David Santillo Greenpeace Research Laboratories 

Denise Delvalle Technological University of Panama 

Dolores Romano Ecologistas en Acción 

Esther Kentin  Leiden Advocacy Project on Plastic  

Gabriela Nair Medina 

Amarante 
BCCC/SCRC Uruguay  

Giulia Carlini Center for International Environmental Law (CIEL) 

Hildaura Acosta de 

Patiño 
BCRC Panama 

Imogen P Ingram ISACI (Island Sustainability Alliance CIS Incl) 

Jewel Batchasingh  BCRC Caribbean  

Joao Sousa IUCN 

John Roberts Wimbledon Chemicals Management Ltd 

Kimberley De Miguel SCRC-Spain / SCP/RAC 

Lady Virginia Traldi 

Meneses 
SCRC-Brazil  

Lee Bell  International POPs Elimination Network (IPEN), Australia 

Leila Devia BCRC-Argentina 

Magali Outters SCRC-Spain / SCP/RAC 

Mariann Lloyd-Smitth  NTN Australia 

Maurissa Charles BCRC-Caribbean 

Melissa Wang Greenpeace International 

Mostafa Hussein Kamel BCRC-Egypt  

Olga Speranskaya Health and Environmental Justice Support (HEJSupport) 

Patricia Eisenberg Instituto National de Tecnología Industrial (INTI – Plásticos, Argentina) 

Pedro Fernandez SCRC-Spain / SCP/RAC 

Rémi Lefèvre European Chemicals Agency (ECHA) 

Roland Weber POPs Environmental Consulting 

Sara Brosché  International POPs Elimination Network (IPEN) 

 

     

 


