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FOREWORD

HAZARDOUS PLASTICS PRODUCTION: EXCEEDING THE PLANETARY 
BOUNDARIES

By Bethanie Carney Almroth, Patricia Villarubia-Gómez, and Zhanyun Wang

The authors are experts in ecotoxicology, chemical pollution, plastics, and planetary 
boundaries, and authored the scientific publication describing how plastics and  
chemicals are exceeding planetary boundaries, destabilizing Earth systems and  
threatening the safe operating space for humanity: “Outside the Safe Operating  
Space of the Planetary Boundary for Novel Entities”

Plastics are pervasive in our societies and the environment. We cannot avoid 
using them, and we cannot avoid being exposed to them. Today, plastics pol-
lution has rapidly become one of the most pressing environmental threats to 
the people and the planet. To solve plastics pollution, we must first adequately 
frame the problem in its entirety. However, plastics pollution has been widely 
presented as a waste problem, resulting in strategies that narrowly target end-
of-life waste management and consumer behavior. Addressing the end-of-life 
of plastics is important, but more importantly, we must address the “avoidable” 
human exposure to toxic chemicals during the production and use of plastics. 

We must first recognize that plastics are not safe, inert materials per se, but 
rather a complex group of mixtures of tens of thousands of chemicals, many of 
which are toxic. The massive diversity and quantities of plastics and associated 
chemicals are produced, largely uncontrolled with minimal transparency from 
the industry, at rates that outpace societies’ ability to conduct safety-related  
assessments and monitoring. Plastic products are so ubiquitous in our contem-
porary daily lives – in our food systems, kitchens, children’s toys, building  
materials, electronic devices, infrastructures – that we cannot control them  
getting into our own bodies, or releasing into the environment, and thus, we 
cannot prevent harm. Plastics have exceeded the safe operating space for  
humanity. 

The production, use, and pollution by plastics and associated toxic chemicals 
also exacerbate the other planet crises such as climate change and biodiversity 
threats, further destabilizing the planet. They are tied to climate change, direct-
ly via extraction and use of fossil fuels (99% of plastics are produced from fossil 
fuels) and other raw materials, but also indirectly via changes in the environ-
ment that include release of aerosols and other particles into the atmosphere, 

changes in albedo affecting polar ice, and changes in land usage and deforesta-
tion. Plastics and toxic chemicals impact biodiversity by affecting reproduction, 
spread of non-indigenous species, and loss of important functions in ecosys-
tems. Impacts on the environment are seen in all ecosystems. 

Plastics and many associated chemicals are persistent and, once released, will 
exist in the environment for decades or longer. Some of the toxic chemicals 
found in plastics are persistent organic pollutants that are banned globally by 
the Stockholm Convention but are still present in the environments as well as 
in in-use plastics and plastic waste due to their longevity (e.g., dioxins, furans, 
polychlorinated biphenyls (PCBs), organohalogen flame retardants, and many  
per- and polyfluoroalkyl substances (PFASs)). Their presence in plastics also 
hampers the transition to a sustainable circular economy, as uncontrolled  
recycling can result in contamination of recycled plastics by these legacy  
chemicals, resulting in continued human exposure to them. 

While the problems we face are massive, they are not insurmountable. We  
can make changes, starting from safer and more sustainable materials. We 
must. Several actions are readily apparent. We must consider the full life cycle 
of plastics and associated chemicals from extraction of fossil fuels with special 
attention on production, material and product design, to environmental  
impacts. We need to move pressures and responsibilities for solving plastics 
pollution away from the communities that are already impacted by them back 
to the producers and upstream actors. We need also to frame the problem  
correctly and utilize media and other communication channels to educate  
so that the public and decision-makers understand and demand producer  
responsibility, transparency and circularity. The response should be global  
and cohesive, with careful consideration of equity, justice and human rights.  
We are confident that this report by IPEN plays a key role in raising the  
much-needed awareness around these issues.

Dr. Bethanie Carney Almroth is with the Department of Biological and Environmental Sciences, 
University of Gothenburg, Göteborg, Sweden. Patricia Villarrubia-Gómez is a PhD Candidate at 
the Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden; Dr. Zhanyun Wang 
is with Empa − Swiss Federal Laboratories for Materials Science and Technology, Technology and 
Society Laboratory, Switzerland.
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Ryberg, Peter Søgaard Jørgensen, Patricia Villarrubia-Gómez, Zhanyun Wang, and Michael 
Zwicky Hauschild. Outside the Safe Operating Space of the Planetary Boundary for Novel Enti-
ties. Environmental Science & Technology 2022 56 (3), 1510-1521 DOI: 10.1021/acs.est.1c04158  
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INTRODUCTION

Many people are concerned about visible plastics pollution: landfills with  
endless plastic waste and plastics turning the oceans into waste dumps. But  
just as important are the invisible health and environmental hazards caused  
by toxic chemicals throughout the plastics lifecycle. 

The health and environmental impacts of plastics are a global crisis. Scientific 
evidence shows that we have broken through the “planetary boundaries”1 for 
chemical and plastics pollution, meaning that production and emissions may  
be threatening the stability of the entire global ecosystem.  

To best understand what plastics pollution is, one must understand what plastic 
is: a material made from carbon (fossil fuels) and chemicals. Plastics do not 
exist without chemicals, and harmful chemicals are released at every phase of 
the plastics life cycle – from oil extraction to plastics production, transport, use, 
and disposal.  

Over 10,000 chemicals2 in plastics have been identified, and data on more  
than 2,400 of these chemicals has identified them as substances of concern 
(there is incomplete or no hazard data on hundreds of other plastic chemicals).  
Toxic chemicals in plastics have been linked to cancers, damage to the immune 
and reproductive systems, impaired intellectual functions, developmental  
delays, and other serious health conditions. Evidence suggests that we are  
already seeing serious health problems from chemical exposures throughout  
the plastics lifecycle.3

There are no regulations to protect human health and the environment from 
most of the toxic chemicals used in plastics. Often regulations are devel-
oped substance by substance only after years or even decades of harm from 
plastic products being sold. When a chemical is finally regulated, indus-
try simply puts a new, untested chemical (usually one closely related to the 
regulated version) onto the market, often with similar toxic environmental 
and health consequences.

Plastics transport chemicals into every nook and cranny of the world – they 
bring toxic chemicals into our homes and ultimately into our bodies. Plastic 
waste shipments transport plastics with chemicals across the world. Plastic 

food containers leach chemicals into our food. Marine plastic litter transports 
chemicals used in plastics to remote locations via ocean currents. The burning  
of plastics releases chemicals into the air, spreading chemicals globally as air  
pollution. In these and many other ways, plastics threaten human health  
worldwide.

Although chemical pollution from plastics is a global problem, it is most acute 
in areas near plastics production facilities and in low- and middle-income 
countries that may have weaker regulations and are used as dumping grounds 
for plastic wastes. The people in these countries are already disproportionately 
exposed to toxic chemicals and face greater health risks due to this environmen-
tal injustice. Western countries must stop plastic waste exports, and plastics 
producers must take responsibility for the environmental injustices that their 
plastics create. 

Plastics production has skyrocketed since the 1950s and projections suggest 
plastics production and wastes may double or even triple in the coming  
decades4. Industry promotes a circular plastics future, but due to the toxic  
chemicals from plastics, it is clear that plastics poison the circular economy.  
We need immediate steps to significantly reduce the production of plastics  
and a fundamental shift in our materials economy to replace them with safer, 
sustainable materials that promote a healthy, circular economic future. 

To avoid responsibility and define solutions for the plastics crisis, industry 
also promotes plastics recycling and technologies that burn plastic wastes for 
fuel. Yet despite decades of promoting recycling, a recent study5 found that, as 
of 2015, only 9% of all plastic waste ever produced had been recycled. When 
they are recycled, plastics recycling simply transfers toxic chemicals from used 
plastics into new products. Burning plastics exacerbates climate change and 
produces some of the world’s most toxic chemicals, known as dioxins,  
magnifying health threats.

We need real solutions to the global plastics crisis because the toxic legacy of 
plastics will not only affect those living today but future generations to come. 
The urgent solutions to address the impact of plastics are to prohibit the use of 
hazardous chemicals in plastics, and to significantly reduce plastics production 
while innovating for safer, sustainable materials that truly meet the needs of  
a toxic-free circular economy.
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The beginning and end of the plastics lifecycle: plastics begin as fossil fuels and end 
as trash in dumps or landfills
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HEALTH HARMS FROM PLASTICS

Many harmful chemicals are used during the production of plastics, either as 
building blocks for the plastic material itself (such as bisphenols) or as additives 
to provide certain properties such as durability, color, flexibility, or other quali-
ties. These toxic chemicals can harm the environment and our health in a range 
of ways when plastics are produced, used, and disposed of.

The impact on human health from these chemicals can be profound. Even 
small exposures can result in disruptions to reproductive systems, impaired 
intellectual functions, delays in physical development, and cancer. For example, 
endocrine-disrupting chemicals (EDCs) from some plastics are linked to health 
problems at very low doses.6 

PEOPLE ARE EXPOSED TO TOXIC CHEMICALS IN EVERY STAGE OF 
THE PLASTICS LIFECYCLE 

When plastics are made

• Most plastics are made from fossil fuels, and the extraction of oil and gas 
both use and release toxic pollutants into the environment.

• Workers and communities near plastic production facilities are exposed to 
toxic chemicals in their air, water, dust, and the food chain. 

• Marine animals and fisheries are contaminated when chemicals from 
plastics and plastic pellets, used as the feedstock for making plastic 
products, escape into waterways.

In the products people use every day

• Hazardous chemicals are found in children’s toys and many other consumer 
products made from new and recycled plastics; when recycled plastics are 
used to make new products, toxic chemicals from the used product are 
transferred to the new product.

• Chemicals can leach out from many common plastic products such as 
furniture, carpeting, and clothing (since most synthetic clothing (nylon, 
polyester, etc.) and textiles are plastics).

• Hazardous chemicals can migrate from plastic food packaging into our 
food and onto our hands while we are eating.

When waste plastics are disposed of 

• The vast majority of plastic wastes cannot be recycled into new products. 
They are either dumped, burned, or landfilled. 

° Open burning and incinerating plastic wastes emits dioxin and other 
toxic chemicals into the air and generates highly hazardous ash and 
residues that are typically dumped or landfilled, contributing to the 
environmental dispersal of highly toxic chemicals.  

° Toxic plastic additives in solid waste leach out and contaminate  
surrounding food chains and waterways.

° Plastic wastes in marine environments leach toxic chemicals that 
compromise aquatic organisms’ ability to reproduce, threatening the 
food chain. 

° Ocean plastic debris can spread toxic chemicals globally, and plastics 
also attract and carry chemicals. This accumulated chemical load can 
make plastics even more dangerous to wildlife and the food chain.

° Plastics that are recycled or burned as fuel create toxic exposures to 
workers and surrounding communities, and can leave toxic residues, 
creating large hazardous waste streams. When plastic waste is burned 
(including as “refuse-derived fuel” or during chemical recycling) it 
creates toxic ash, dangerous emissions including dioxins, and  
contributes to climate change.  

Plastic particles can also enter the body in a variety of ways. Although the 
health effects of exposure to plastic particles are not yet fully understood, 
research has shown that humans are exposed to micro- and nano-plastics 
through:

• Consumption: People may ingest microplastics when we eat and drink 
food packaged in plastics. Studies have found microplastics in bottled water 
and other bottled beverages7, commercial fish and shellfish8, and other 
foods and beverages. A 2021 review9 noted that several studies have found 
microplastics in beer, wine, energy drinks, bottled tea, milk, honey, sugar, 
and salt. The review noted one study that found that steeping plastic tea 
bags in hot water released 2.3 million microplastic particles and 14.7 billion 
nanoparticles into a cup of tea, and another that found that infants fed milk 
from sterilized plastic bottles could ingest as many as 3 million microplastic 
particles per day. 

• Inhalation: Plastic microfibers are commonly found in indoor air and dust 
and have been found in high concentrations in outdoor air in major cities 
and in remote areas like the Arctic and Mount Everest10. Microplastics 
have been detected in human stool, blood11, placenta12, and lungs, and 
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research suggests the particles may persist in the lungs and potentially 
cause inflammation.13 One study14 found that microplastics in pregnant rats 
can pass through the lungs into the hearts, brains, and other organs of the 
fetus. Textile workers in the synthetic clothing industry may be most at risk, 
but clothing can also affect consumers: a 2020 study15 found that airborne 
microplastics may be released when we wear synthetic clothing.

• Skin contact: While there is a gap in studies on the impacts of direct 
exposure to plastics via skin contact, a 2020 study16 noted that people may 
be exposed to chemicals in microplastics through ingestion or skin contact 
when we use cosmetics or personal care products such as toothpaste, face 
wash, scrubs, and soaps. Particles smaller than 100 nanometers (nm) can 
cross the skin barrier, and nano-plastics as small as 25 nm have been found 
in cosmetics. A 2021 safety review17 found that microplastics in cosmetics 
could be associated with skin damage due to inflammation and cell 
damage.

EVERYDAY PLASTICS AND HUMAN HEALTH  

EXPOSURE FROM NEW AND RECYCLED PLASTIC PRODUCTS

People can be exposed to toxic chemicals when  using many common plastic 
products in  their everyday lives. Research suggests that many plastics can leach 
chemicals and expose people through skin and hand-to-mouth contact, chil-
dren’s teething and mouthing behaviors, and through chemicals leaching into 
food and beverages. Studies from IPEN and others have shown that children’s 
toys and many consumer products contain toxic chemicals, including some 
banned or restricted chemicals. Some of IPEN’s findings include:

Recycled Plastic Products in African and Arabic Countries. Africa has long 
been an export destination for waste from rich countries. But the threat 
from toxic chemicals is not limited to plastic waste disposal. An increas-
ing number of studies show that products available on the African market 
also contain dangerous levels of toxic chemicals. For example, a 2022 IPEN 
study found banned BFRs in recycled plastic toys, kitchen utensils, and 
other consumer products sold in 11 African and Arabic countries. 

Recycled Plastic Products in Europe. Consumers in low- and middle-income 
countries are not the only ones at risk from chemicals in recycled plastics. 
A 2018 IPEN study found that toys, hair accessories, kitchen utensils, and 
other consumer products from 20 European countries contained flame 
retardants and other dangerous chemicals originating from recycled waste.

SCCPs in Children’s Products, Food Chains, and Breast Milk. A 2017 IPEN 
study analyzing products in 10 countries found short-chain chlorinated  
paraffins (SCCPs), often used as UV stabilizers in plastics, in children’s 
products, including Mickey Mouse slippers, jump ropes, balls, and plastic 
ducks. SCCPs have also been found in fish, seals, walrus, and whales of the 
Arctic that serve as traditional foods of Indigenous peoples. They have also 
been detected in the breast milk of Arctic Inuit women.

PFAS in Synthetic Textiles in Indonesia, China, and Russia. According to  
a 2021 IPEN study, synthetic outdoor clothing and sportswear from China, 
Indonesia, and Russia contained PFAS-based polymers to confer water 
resistance. The most frequently identified PFAS in the study (fluorotelomer 
alcohol 8:2 FTOH) can degrade to another highly persistent PFAS, pefluo-
rocarboxylic acid (PFOA), a chemical listed for global elimination under 
the Stockholm Convention. The use of PFAS in textiles and outdoor wear 
increases environmental pollution and human exposure, as PFAS are  
emitted to the environment during production, use, and final disposal.
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Shown are the major endocrine organs in the body. Plastics are often made with 
chemicals that can disrupt the body's endocrine system.
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TOXIC CHEMICALS FROM PLASTICS ARE AMONG THE MOST HARMFUL 
CHEMICALS IN THE WORLD  

Scientific studies show that we are already seeing serious health problems  
from chemicals found in plastics. People are exposed to chemicals from plastics 
during their production, transport, use, and disposal – and studies show that 
these exposures can have harmful health effects.

Yet it is almost impossible to avoid exposure to chemicals from plastics. Plastic 
materials and products are not labeled, so we can’t know what chemicals are in 
them, making it impossible to avoid chemical threats. 

Some toxic chemicals from plastics are endocrine-disrupting chemicals, some 
are persistent organic pollutants (POPs), and some pose other health threats. 

Endocrine Disrupting Chemicals

Many common plastic additives are endocrine disrupting chemicals (EDCs) 
that can interfere with the body’s natural hormone system. Because our hor-
mones are involved throughout all our bodies’ systems, EDCs are associated 
with a wide range of health impacts, including cancer, early puberty in girls, 
obesity and diabetes, infertility and reproductive disorders, and neurodevelop-
mental effects such as attention-deficit/hyperactivity disorder (ADHD), autism, 
learning disabilities, intellectual disabilities, conduct disorders, cerebral palsy, 
and impairments in vision and hearing. Developing fetuses are particularly 
vulnerable to EDCs.

These chemicals are so ubiquitous that a variety of EDCs have been found in all 
people worldwide who have been tested for the presence of EDCs in their blood, 
fat, urine, and other tissues. 

Medical, health, environmental, and scientific bodies have voiced concern 
about EDC exposure and EDCs in the context of the larger universe of toxic 
chemicals. These diverse groups include, among others, the Endocrine Society, 
American Medical Association, The American Public Health Laboratories,  
The American Chemical Society, the American College of Obstetrics and  
Gynecology, the American Society of Reproductive Medicine, The British  
Royal College of Obstetrics and Gynecology, The International Conference  
on Children’s Health and Environment, the International Federation of  
Gynecology and Obstetrics, the World Health Organization, and the United  
Nations Environment Programme.Visit our website to read IPEN’s Everyday Plastics 

and Human Health research, factsheets, and more.

ipen.org
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Some plastic-related POPs have been banned globally under the Stockholm 
Convention on Persistent Organic Pollutants (SC). However, even these banned 
POPs are still present in the environment and in plastic waste stockpiles due to 
their longevity. Thousands of others known to be harmful or suspected of caus-
ing harm to human health and the environment remain unregulated. Dioxins, 
furans, polychlorinated biphenyls (PCBs), certain flame retardants, and per- 
and polyfluorinated substances (PFAS) are some examples of plastic-related 
POPs.

Dioxins affect brain development, disrupt thyroid and immune system func-
tions, and are associated with an increased risk of multiple cancers. Chlorinated 
dioxins (PCDD/Fs) are a family of chemicals considered among the world’s 
most toxic substances and were among the first 12 “dirty dozen” POPs listed 
under the Stockholm Convention. They are not produced intentionally but are 
known to be created through many industrial production and disposal prac-
tices, including the  
burning of PVC. Their counterparts, brominated dioxins, are POPs formed 
when plastics are produced with brominated flame retardants (BFRs) and 
when these BFR-containing plastics are incinerated or heated for plastics 
recycling or disposal. Despite having similar properties as chlorinated dioxins, 
brominated dioxins are not yet listed under the Stockholm Convention. 

Some of the toxic chemical additives described below are EDCs, and some are 
POPs, including some listed or under consideration for listing as POPs under 
the Stockholm Convention. Some chemicals in plastics may not meet the  
criteria as POPs but are toxic substances to humans.

Toxic Plastic Chemical Additives

Flame Retardants. The widespread use of plastics since the mid-twentieth  
century was accompanied by a rise in fire-safety concerns because plastics  
in many consumer products are inherently flammable. This gave rise to the 
production of a new class of toxic chemicals, flame retardants. Flame retardants 
are added to a wide variety of plastic products, particularly for automotive  
plastics and plastics used in electronics, to reduce flammability. 

Some examples of flame retardants include:

• Brominated flame retardants (BFRs). BFRs are linked with infertility 
and can disrupt male and female reproductive development, alter 
thyroid development, and affect neurodevelopment. BRF exposure is also 
associated with psychomotor and attention-related IQ declines in children. 
There are many types of BFRs. As of 2020, five specific groups of BFRs 
had been listed in the SC for elimination: Hexabromobiphenyl (HBB); 

In the environment, EDCs can interfere with the ability of fish and other  
organisms to reproduce and develop properly. In doing so, they disrupt the 
aquatic food chains upon which all living things, including humans, depend.

Several products are being marketed as “bioplastics” or “biodegradable” plastics. 
These products are promoted as more ecological than plastics, but they often 
contain similar chemical additives18 as other plastics, including EDCs. 

Persistent Organic Pollutants (POPs)

Some persistent organic pollutants (POPs) have been used as chemical  
additives in plastics; others are unintentionally produced during plastic waste 
processing. POPs are chemicals that a) persist in the environment for a long 
time; b) are toxic to humans, wildlife, and plants; c) bioaccumulate and can  
increase in concentration as they move higher in the food chain; and d)  
disperse throughout the environment via wind, water, and migratory species.
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flexible. Studies suggest that, like BPA, phthalates can leach from plastic into 
food and liquids. Children can also ingest phthalates when they suck on flexible 
plastics like pacifiers or teethers.

Exposure to phthalates is associated with a variety of health issues. Phthal-
ates are known reproductive toxicants and are linked to decreased pregnancy 
and high miscarriage rates, anemia, toxemia, pre-eclampsia, early menopause, 
and abnormal sex hormone levels. Phthalate exposures are associated with 
reduced fertility and studies suggest that exposure may impede fertility across 
multiple generations. Phthalates are also associated with elevated blood pres-
sure and obesity.

Ultraviolet (UV) Stabilizers: UV stabilizers are used to prevent the degradation 
of plastic products in sunlight. UV stabilizers can leach from food packaging 
materials into our food. The chemicals have also been found in household dust. 
Several studies demonstrate that UV stabilizers are EDCs and can impede  
fertility and development. UV stabilizers common in plastics include:

• Phenolic benzotriazoles (BT) are used as UV stabilizers in plastics for a 
wide range of products, such as disposable drink bottles, toys, and building 
materials. BTs are often transported long distances in plastic resin pellets 
and fragments, especially in aquatic environments, and have been detected 
in plastics on remote islands. BT is toxic to mammals, potentially damaging 
the liver and kidneys through prolonged exposures.

Hexabromocyclododecane (HBCDD); Octa-BDE; Penta-BDE; and Deca-
BDE. Penta- and Octa- BDE were listed in 2004; Deca-BDE was widely 
used as a replacement until it was listed in 2019. Because there are some 
exemptions from the listing for recycling of plastic wastes that contain 
some of these chemicals, people can still be exposed to these toxic flame 
retardants from consumer products that are made from recycled plastics.

• Short, medium, and long-chained chlorinated paraffins (SCCPs/
MCCPs/LCCPs). These chemicals are used as flame retardants in some 
plastics. They are also added for other properties, such as to make some 
plastics more flexible. SCCPs were banned in 2017 under the Stockholm 
Convention (with a 5-year phase out period), but use of MCCPs has 
increased as a result, despite studies suggesting that all chlorinated 
paraffins have similar harmful properties. Biomonitoring of polar animals 
and studies of Arctic fish have demonstrated long-range transport 
of chlorinated paraffins, and other studies have shown that they are 
persistent in the environment. Studies indicate that chlorinated paraffins 
adversely affect the liver, kidney, and thyroid gland in humans. A recent 
study found that MCCPs were the most abundant of the CP groups 
measured in human breast milk.

Bisphenols: Bisphenols are used as chemical building blocks in hard polycarbon-
ate plastics and in some epoxy resins. They are found in many common plastic 
products, including reusable food and beverage containers, water bottles, the 
linings of food cans, medical and sports equipment, thermal paper receipts, and 
plastic water pipes. 

Bisphenol-A (BPA) is a common and controversial bisphenol used widely in 
plastics. Exposure to BPA has been associated with breast, prostate, ovarian, 
and endometrial cancers, as well as infertility and increased anxiety, depression, 
hyperactivity, inattention, and behavioral problems. BPA can also affect genes’ 
expression, and the effects of BPA exposure can be carried down from genera-
tion to generation. Studies show that BPA can migrate into food and beverages 
from plastic bottles, packaging, and canned food coatings. 

BPA has been banned in some places but is still used in many regions. Some 
food packaging containers are labeled “BPA-free,” but testing has shown that 
even some products labeled this way may contain BPA. Further, studies  
suggest that other bisphenols used to replace BPA, such as BPS, may pose  
similar health risks.

Phthalates: Phthalates, sometimes called “everywhere chemicals” due to their 
widespread use, are used as plasticizers, additives that make plastic products 
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• UV-328 is a type of BT chemical produced in high volumes and used in 
a wide variety of applications, including in paints and coatings, plastic 
outdoor furniture, epoxy and construction materials, and food packaging. 
It does not degrade in soil and water and can be found many decades after 
use. Multiple studies have found it in aquatic life, foodstuffs, and human 
adipose tissue. Studies have also shown that it can leach from plastics that 
have been ingested by birds.19

• Alkylphenols are used in many plastics as UV stabilizers and to spread 
substances like paints and coatings over plastic surfaces. Some alkylphenols 
are used as indirect food contact substances. They are EDCs that can mimic 
estrogen and disrupt reproductive systems, with links to infertility, low 
sperm count, and disrupted prostate development. Studies have shown that 
occupational exposure is associated with a heightened risk of breast cancer.

Per- and Polyfluoroalkyl Substances (PFAS): PFAS are known as “forever chemi-
cals” because they persist in the environment and accumulate in the bodies of 
wildlife and people. They are widely used in food contact wrappers, carpets, 
cookware, and firefighting foams. 2021 reports found that PFAS can be created 
through fluorination of plastics, including potentially for plastics used as food 
containers.20 

PFAS contaminate local water sources primarily due to their use in firefighting 
foam, so most people are exposed to PFAS from drinking water. In addition, 
PFAS leach from food containers, wrappers, and cookware into food.

PFAS are metabolism-disrupting chemicals affecting the immune systems, liver, 
and thyroid function. They can alter puberty, raise breast cancer risk, and are 
associated with non-Hodgkin’s lymphoma and cancers of the kidneys, testicles, 
prostate, and ovaries.

There are thousands of chemicals in the PFAS family, but only three have been 
listed for restriction and elimination under the Stockholm Convention: perfluo-
rooctanesulfonic acid (PFOS), perfluorooctanoic acid (PFOA), and perfluoro-
hexane sulfonic acid (PFHxS). Based on the scientific evidence21 and because 
PFAS all pose similar health and environmental hazards, IPEN has called for  
a global ban on all PFAS rather than continuing to address them one by one.

Visit our website to read IPEN's Health Harms 
from Plastics research, factsheets, and more.

ipen.org

BISPHENOLS

What they are: Bisphenols, such as bisphenol A (BPA), are 
used as chemical building blocks in polycarbonate plastics 
and epoxy resins and are used in reusable food and beverage 
containers, re-usable water bottles, the linings of food cans, 
medical and sports equipment, eyeglass lenses, thermal 
paper receipts, and plastic water pipes. 

Exposure routes: A high production volume chemical, 
most people are exposed to BPA when it leaches from food 
contact materials into foods and beverages they consume. 
BPA leaches from landfills to contaminate wastewater, 
groundwater, and freshwater, and has been found around 
the world in beach sand from plastic marine waste. BPA, 
listed as a substance of very high concern by the European 
Union, and has been demonstrated to be toxic by hundreds 
of chemicals studies. Many countries have moved to ban 
PBA from baby bottles, but there is strong evidence that 
replacement chemicals exhibit the same health impacts.

Health impacts: A large body of evidence confirms that 
BPA can affect brain development and behavior. Exposure 
can increase anxiety, depression, hyperactivity, inattention, 
behavioral problem, and is also associated with adverse 
reproductive outcomes affecting cell division in eggs. BPA 
is associated with Polycystic Ovary Syndrome (PCOS)—a 
complex hormonal condition associated with irregular men-
strual cycles, reduced fertility, and increased risk of diabetes. 
In men, BPA affects fertility and is associated with sexual 
dysfunction among men exposed to high occupational levels. 
BPA is associated with breast, prostate, ovarian, and endo-
metrial cancers.

ALKYLPHENOLS

What they are: Commonly used in latex paints, pesticides, 
industrial cleaners, detergents, personal care products, and 
many different kinds of plastics as UV stabilizers, alkylphe-
nols are used to spread substances like paints and coatings 
over surfaces. 

Exposure routes: Alkylphenols are used in numerous ap-
plications that contribute to human exposures, including 
cleaners and degreasers, adhesives, emulsifiers, cosmetics, 
and personal care products, paints, and dust control agents. 
Some alkylphenols are approved for use as indirect food 
contact substances, and others are used as heat stabilizers 
for PVC in water pipes and flooring.

Health Impacts: These chemicals mimic estrogen and dis-
rupt reproductive systems. Alkylphenols are linked to male 
infertility, low sperm count, and disrupted prostate develop-
ment. Studies have shown occupational exposures is associ-
ated with heightened risk of male and female breast cancers.

PHTHALATES

What they are: Phthalates are chemical additives widely 
used to produce or promote flexibility and to reduce brittle-
ness in plastics. Phthalates are used as plasticizers in PVC 
consumer, medical, and building products, as matrices and 
solvents in personal care products, and as fillers in medica-
tions and dietary supplements, food and beverage packag-
ing, and children’s toys. The phthalate DEHP is common 
in medical devices such as plastic tubing. Some phthalates 
are restricted in the European Union and are classified as 
substances of very high concern.

Exposure Routes: Daily human exposures via oral inges-
tion, inhalation, and skin contact are common. Phthalates 
frequently leach from items such as food packaging, cos-
metics, body care products, and toys into the environment 
and into products that humans use and consume. The most 
common routes of exposure are via oral ingestion from food 
packaging and the use of cosmetic products, but high levels 
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RECENT RESEARCH ON UV-328 FURTHER PROVES ITS POTENTIAL TO 
UNDERGO LONG-RANGE TRANSPORT, BIOACCUMULATE, AND CAUSE HARM 

Therese Karlsson, PhD, Pamela Miller, MSc, and Sara Brosché, PhD

BACKGROUND

UV-328 is manufactured at annual global produc-
tion volumes exceeding 1 000 tons (UNEP/POPS/
POPRC.17/4). It is used as a UV absorber, i.e., to 
protect against degradation from sunlight. It is used 
in plastics and cosmetics and is part of several con-
sumer products including coating products, adhesives 
and sealants, sunscreen, food contact materials, and 
plastics. 

In Europe, UV-328 is identified as a substance of very 
high concern (SVHC), requiring authorization before 
usage. Chemicals that are on this list have properties 
that can cause serious and lasting effects on human 
health and the environment. UV-328 is included on 
this list since it is a very persistent, very bioaccumu-
lative (vPvB) chemical, as well as a persistent, bioac-
cumulative and toxic (PBT) chemical (ECHA, 2014, 
2020). 

Currently it is being assessed as a persistent organic 
pollutant (POP), to be included in the Stockholm 
convention for reduction or elimination. In 2021 the 

POPs Review Committee concluded that all criteria 
in Annex D are fulfilled, meaning that it is persistent, 
bioaccumulating, has a potential for long-range en-
vironmental transport and negatively affects humans 
and/or the environment. The next step is for the com-
mittee to adopt the risk profile and decide “whether 
the chemical is likely, as a result of its long-range 
environmental transport, to lead to significant adverse 
human health and/or environmental effects, such that 
global action is warranted”. 

There are increasing data supporting the listing of 
UV-328 and this research brief summarizes research 
that IPEN has conducted during 2021, along with 
other recent scientific findings on UV-328. 

RECENT FINDINGS ON UV-328 AND HUMAN 
HEALTH

UV-328 is a persistent, bioaccumulative and toxic 
chemical. Earlier assessments have shown that, in 
mammals, UV-328 can cause adverse effects for sev-
eral organs including the liver and kidneys. Repeated 
oral administration has been shown to lead to necrosis 
and proliferation of bile duct epithelia in the liver. For 

UV-328 COMMUNICATION 
ON RECENT RESEARCH

SUMMARY OF IPEN DATA ON UV-328 2021-2022 

TOYS

Twenty-two toys from Russia, Indonesia, and 
China were analyzed. All contained UV-328 and 
the concentrations ranged from 20 to 46 822 
µg/kg (Appendix 2).

HAIR ACCESSORIES

Six hair accessories from China, Indonesia, and 
Russia were analyzed for UV-328. The results 
showed that UV-328 was present in all samples 
in ranges from 272-984 µg/kg (Appendix 2).

BEACHED PELLETS

Beached pellets from 22 different countries 
were analyzed. UV-328 was present in 92% 
(101/110) of the samples in concentrations rang-
ing from 2-883 µg/kg (Karlsson, 2021).

RECYCLED PELLETS

24 samples of recycled pellets were collected 
in 23 countries. 71% of the samples con-
tained UV-328 in concentrations ranging from 
0.1-334 µg/kg (Brosché et al., 2021).
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PLASTIC PRODUCTION  

PLASTICS ARE MADE FROM CARBON AND CHEMICALS

Plastic Manufacture

Plastics are made with refined and processed fossil fuels. Chemical engineering 
of petrochemicals allows manufacturers to produce a vast number of different 
types of plastic polymers on an industrial scale. This production process can 
be dangerous for both the people who work in these operations and the people 
who live in surrounding communities. Extraction of raw materials (fossil fuels) 
and the plastics manufacturing process release toxic chemicals:

• Conventional and unconventional (e.g., fracking) oil and gas extraction 
methods use toxic chemicals and release toxic pollutants into the 
environment.

• Oil refineries, natural gas processing facilities, and petrochemical plants 
release enormous amounts of toxic pollutants, and they are often located in 
or near communities who experience multiple health disparities and toxic 
exposures.  

The oil and chemical industries also massively contribute to climate change.  
At every phase of the plastics life cycle, greenhouse gases and toxic chemicals 
are released – from oil extraction to plastics production, transport, use, and 
disposal.  

Toxic Chemical Additives

Chemicals are added to plastics to give them certain qualities, such as inflam-
mability (flame retardants), flexibility (plasticizers), grease-resistance (PFAS), 
sterility (biocides), and other properties. Industry analysts estimate that the 
global plastic additives market will grow from USD 43.82 billion in 2018 to 
USD 61.25 billion by 2025.22

Plastic Pellets

Plastic pellets are small plastic particles about the size of a lentil (2-5 mm) 
made from different plastic polymers. They are used as raw materials to make 
plastic products.

Toxic additives are found in pre-production pellets that often wash up on 
beaches after being lost during transport or during the manufacturing process. 
They are also in pellets made with recycled plastics. Though the number of 
plastic pellets entering the environment is unknown, it is thought to be tens 
of thousands of tonnes each year.23 An IPEN study of beach pellets found UV 
stabilizers and PCBs in all samples taken from twenty-two locations around 
the world. The Stockholm Convention banned PCBs in 2001, but they are still 
found in the environment because of their widespread use.

A second IPEN study assessed chemicals in pellets made from recycled plastics. 
This study found flame retardants, BPA, and UV stabilizers. All of these chemi-
cals are present in plastic waste and have associated human health impacts, 
including disruption to the endocrine, immune, and reproductive systems. 
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PLASTICS WASTES 
PLASTIC RECYCLING IS AN INDUSTRY FAIRYTALE

Packaging, textiles, consumer products, transport, construction, and electronics 
are the sectors that dominate the generation of plastic wastes. The packaging 
sector is by far the greatest generator of plastic wastes; much of it as single-use 
packaging. 

Before 2015, 90% of all the plastic waste ever produced had been dumped in 
landfills or incinerated, with only 9% recycled.24 

In fact, most plastics are not designed to be recycled. Plastics’ chemical 
composition and additives used in plastics make it almost impossible to safely 
dispose of or recycle them into new products. 

Nevertheless, as the production of plastics ramps up, the petrochemical 
companies that make plastics and the industries that depend on plastic 
packaging have teamed up to promote plastic recycling as the model solution to 
the growing problem of plastics pollution around the world.

But industry’s plastic recycling proposals are fairy tales. No recycling scheme 
currently in use or proposed has the ability to absorb the millions of tonnes 
of plastic scrap expected to be produced over the next twenty years. And 
all recycling schemes, in use now or proposed, expose people and their 
communities to toxic chemicals released into the air, land, and water.

So-called “advanced” or chemical plastic recycling schemes will generate high volumes 
of hazardous chemicals and contribute to climate change

So-called “advanced recycling” uses heat to turn plastic waste into fuel or into 
reclaimed resin to make new plastic. This combustion process requires vast 
amounts of energy, generates dangerous dioxin emissions, and produces crude, 
contaminated hydrocarbon fuels. In addition, plastics produced using this 
approach cannot compete with virgin plastics on price, and so the output will 
most likely end up being burned as crude fuels. 

Chemical recycling has a lot of hype, but not much reality

Industry’s “advanced” and chemical recycling processes are actually old, 
outdated technologies that for decades have proven to be uneconomical and 
unsafe. Chemical recycling creates massive hazardous waste streams, and fuels 
generated from this process release hazardous chemicals into the air when 

Find IPEN’s reports, research, factsheets, and more 
relating to Plastics Production on our website

ipen.org
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quality of the plastic flakes and pellets produced in mechanical recycling and 
make them unsuitable for re-use in new plastic products. As a result, the vast 
majority of plastics that can be mechanically recycled are still exported to 
developing countries, where they are burned or landfilled. When plastic scrap 
is burned in the open, some of the most toxic chemicals known, such as dioxins 
and furans, are released and contaminate the soil and food chain. 

Plastics poison the circular economy

A circular economy aims to change the economic “take-make-waste” approach. 
The new approach looks to minimize the extraction of natural resources and 
waste creation, designing for sustainability. This favors products that last 
longer, that are easier to use, recycle, and repair, that incorporate more recycled 
materials, that limits single-use, and that maximize an item’s lifespan.

But many toxic chemicals are used in plastics and they cannot be tracked. This 
means that when plastics are reused, repurposed, or recycled into household 
products, toys, bricks, roads, or other applications, the toxic chemicals in the 
used product end up in the new products. This continues to expose people and 
the environment to harm. 

IPEN studies have found toxic chemicals in new products made from recycled 
plastics,  including in items purchased in low- and middle-income countries, 
such as toys, kitchenware, and other common products.

Follow the Money

Petrochemical companies and plastics packagers need a recycling solution 
to convince the public that a massive expansion in plastic won’t harm the 
environment or their health. The oil and chemical companies that make the 
petrochemicals used to manufacture plastics and the major global consumer 
brands that buy plastic packaging have teamed up to sell these schemes to 
the public and governments around the world. Some of the biggest names in 
chemical, oil, and plastics production, including Exxon Mobil, Royal Dutch 
Shell, and Proctor and Gamble are involved. Cement companies that want to 
use plastics as fuel have also partnered with many of the world’s largest users  
of plastic packaging, including Coca-Cola, Unilever, Colgate, and Nestlé. 

But this is all a marketing ploy designed to sell more products, fend off plastics 
regulation, and convince the public that escalating plastic production can 
proceed without any harmful consequences. 

burned. In short, these are not environmentally sound nor commercially viable 
technologies. 

“Plastics to fuels” masquerades as renewable energy

Plastic-based fuels are simply an extension of fossil fuel burning and release a 
variety of toxic pollutants, carbon, and particulates. The most common version 
involves converting plastic waste to hydrocarbon fuel which is then generally 
sold and burned in industrial boilers as a cheap, low-grade fuel. This process is 
highly inefficient and requires a great deal of energy. 

The oil produced is often contaminated with toxic additives from the plastic, 
which are released into the atmosphere when burned. By masquerading as 
renewable energy, both producers and users of the fuel can access a range of 
renewable energy credits, tax breaks, and subsidies that should be directed to 
real renewable energy projects. Similarly, burning plastic waste in incinerators 
and cement kilns as “alternate fuels” or “refuse-derived fuels” squanders 
resources and results in toxic emissions, toxic ash, and high-intensity carbon 
releases.

Most plastics in mechanical recycling end up being burned or landfilled

Many of the chemical additives in plastics are very toxic and can have serious 
impacts on human health. The additives also interfere with and degrade the 
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PLASTICS IN THE OCEANS  

TOXIC CHEMICALS IN PLASTICS ARE POLLUTING OCEANS, EXPOSING 
PEOPLE TO DANGEROUS CHEMICALS, AND DISRUPTING THE FOOD 
CHAIN

Most people are familiar with images of the crisis from plastics pollution in the 
oceans. However, there is also an equally critical but invisible problem from 
ocean plastic waste: many of the chemicals used in plastics are toxic to water-
living organisms. A 2018 review25 found that “...more than a hundred million 
tonnes of plastics are estimated to have been dumped already to the oceans, 
and projections in plastic production and consumption indicate that plastic 
waste inputs in the sea may have an exponential increase if no urgent actions 
are taken.”

Toxic chemicals in plastics enter marine environments and create exposure 
pathways for people and marine animals in several ways. Toxic chemicals 
leach out from plastic waste or plastic pellets as these materials degrade on 
beaches or in the water. Marine animals consume the chemicals when they 
mistake microplastics for food. Toxic chemicals also are deposited in oceans 
and other waterways when plastic products are burned or used for fuel. Plastics 
containing toxic chemicals often travel long distances, and plastics also pick up 
chemicals in the water, adding to the global dispersal of hazardous chemicals. 
Once chemicals enter a stream, river, or ocean, they can travel all around the 
world.

SOURCES OF CHEMICALS FROM MARINE PLASTICS

Plastics are both a source of toxic chemicals in oceans and a transport 
mechanism that spreads chemical contamination across the world. Chemicals 
found in marine plastics are from:

• Chemicals intentionally added during the plastics production process 
(additives such as flame retardants, plasticizers, and UV stabilizers).

• Chemicals in water from environmental pollution that stick to the plastics 
(through adsorption/absorption) and are then carried by plastics globally.Visit our website to read IPEN's Plastic Waste 

research, factsheets, and more.

ipen.org
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PBDEs are used as flame retardant chemicals in computer and TV plastic 
housings. Burning plastic e-waste is a significant source of PBDEs to the 
aquatic and marine environment. 

UV stabilizers such as benzotriazole ultraviolet stabilizers (BUVs) are 
commonly found in seafood, river sediment, marine sediment, wastewater, 
and beached plastic. BUVs are toxic to marine life, persistent, and 
bioaccumulating. They have also been shown to leach from ingested plastics 
into birds. Additionally, BUVs have been found in humans, for example in 
breast milk. 

Plastic Waste Attracts Other Toxic Chemicals

Plastic wastes and pellets have been found to attract and carry chemicals, 
including PCBs, across the world. PCBs are classified as carcinogens and have 
been banned for many years. However, PCBs continue to be present in the 
environment due to leaking electrical transformers and contaminated sites, and 
from the disposal and recycling of e-wastes.

Food Safety and Security

Chemicals in plastics that contaminate food sources from waterways may affect 
food safety and availability. Plastic impacts on food security have the potential 
for devastating global consequences: fish and seafood provide more than 3.2 
billion people with almost 20% of their average per capita intake of animal 
protein and 5.1 billion people with 10% of such protein. 

A 2020 study29 noted the significant threats to aquatic life from the leaching 
of toxic chemicals from microplastics to marine food sources. Furthermore, 
it indicated that the potential reduction of seafood species populations from 
chemicals in microplastics could threaten seafood availability, especially in 
regions dependent on fishing for food.

Microplastics

Microplastics are plastics that are smaller than 5 mm. They can either be 
produced intentionally (for example, as plastic pellets or microbeads) or 
fragment from larger plastics. Microplastics have been found in commercial fish 
species around the world, including (among others) from the English Channel, 
the North Sea, the Baltic Sea, the Indo-Pacific Ocean, the Mediterranean Sea, 
the Adriatic Sea, and the north-eastern Atlantic Ocean. Many commercially 
relevant fish and shellfish species have been reported to be contaminated with 
microplastics. In one study, all samples of deep-sea fish tested from the South 
China Sea were contaminated by microplastics.26 In another, microplastics were 
found in fish and tiger prawns in the Persian Gulf.27

Exposure to microplastics has been associated with negative health effects 
in aquatic organisms, such as increased immune response, decreased food 
consumption, weight loss and energy depletion, decreased growth rate, and 
decreased fertility. 

Plastic pellets

Plastic pellets end up in the oceans due to spills during their production, 
transport, and storage. They have been found on beaches and in open waters 
all over the world since the early 1970s. Testing has shown that these pellets 
contain banned POPs (including PCBs) and other toxic chemicals.

Common Toxic Chemicals in Plastics Found in Marine Environments

Many of the toxic chemicals from plastics found in marine environments are 
endocrine disruptors that can impact aquatic organism’s ability to develop and 
reproduce normally:

Phthalates are used as plasticizers in many plastics. In one study, over half 
of surface plankton samples analyzed contained micro-plastic particles with 
high concentrations of phthalates. The study warned that concentrations of 
phthalates in the blubber of stranded fin whales may indicate an emerging 
threat from microplastics and their contaminants to baleen whales.28 

Bisphenol A (BPA) is a high-volume chemical produced worldwide. It is 
released to the marine environment from plastic wastes and via sewage 
effluents, rivers, and coastal waters. Relatively high concentrations of BPA 
have been detected in plastic fragment samples from remote beaches and 
from the open ocean. 
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KEY ACTIONS TO PROTECT PEOPLE AND THE PLANET FROM 
PLASTICS AND PROMOTE A NON-TOXIC CIRCULAR ECONOMY

When plastics are produced

• Eliminate chemical wastes during extraction

• Eliminate chemical wastes in the production of plastics

• Prohibit the use of toxic chemicals in plastics

• Prevent toxic chemical releases during the production process and 
eliminate occupational exposures

• Design essential plastics for durability and reuse

• Eliminate non-essential uses of plastics

When plastics with toxic chemicals are recycled 

• Prohibit recycling of plastics made with toxic chemicals

• Promote segregation and safe destruction of plastic wastes containing toxic 
chemicals

When plastics are disposed of

• Segregate and safely dispose of plastic wastes containing toxic chemicals

• Recycle only those materials that do not contain toxic chemicals 

• Ban the export of plastic wastes, with limited exemptions for small island 
states, and make producers accountable for the environmentally sound 
disposal of plastic materials throughout their lifecycle

• Prohibit the burning of plastic wastes and associated plastic/refuse-derived 
fuels 

Producer Responsibility

• Plastic producers must take full financial responsibility for their products 
and their impact through production, use, and disposal, and must ensure 
the safe handling of wastes to eliminate chemical exposures

• Plastic producers must make all data on chemicals used and added to 
plastics publicly available, through labeling, materials safety data sheets, 
and databases 

• Fund effective waste management using “producer pays” principles, which 
require that the costs of all impacts on human health, society, and the 
environment caused by plastics are recovered through policies such as 
extended producers’ responsibility

Visit our website to see IPEN's research,  
factsheets, and more on Plastics and Oceans.

ipen.org
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IPEN	Ocean	Pollutants	Platform	
Addressing	Ocean	Pollutants	to	achieve	a	toxics-free	future	
	
Marine	pollutants	are	threatening	the	health	of	our	oceans.	Every	day,	a	cocktail	of	intentional	
and	 unintentional	 chemical	 releases,	 as	 well	 as	 the	 unrelenting	 tidal	 wave	 of	 wastes,	
particularly	plastic	waste,	enter	our	oceans	and	waterways.	
	
Ocean	 pollutants	 include	 persistent	 organic	 pollutants	 (POPs),	 endocrine	 disrupting	
compounds	 (EDCs),	 mercury	 compounds,	 plastic	 wastes	 and	 related	 chemical	 compounds	
(e.g.,	BPA,	phthalates)	as	well	as	other	industrial	and	agricultural	emissions.	These	toxic	ocean	
pollutants	disproportionately	impact	remote	Arctic	and	Pacific	Island	communities	and	are	a	
serious	threat	to	their	environment,	food	security,	health,	culture	and	human	rights.	
	
IPEN	research	has	already	demonstrated	the	impact	of	mercury	pollution	in	the	Asia	Pacific	
region	 and	 IPEN’s	 work	 on	 new	 POPs,	 through	 the	 Stockholm	 Convention	 POPs	 Review	
Committee,	has	highlighted	the	 increasing	detection	of	new	POPs	such	as	PFOS	(perfluoro	
octane	 sulfonate)	 and	 PBDEs	 (polybrominated	 diphenyl	 ethers	 /	 brominated	 flame	
retardants)	in	the	marine	environment.		
	
IPEN’s	campaigns	for	non-combustion	destruction	of	hazardous	waste	have	highlighted	the	
failures	 of	 countries	 to	 manage	 hazardous	 and	 plastic	 wastes,	 which	 results	 in	 ongoing	
chemical	 contamination	 of	 the	 oceans	 and	 predictions	 that	 there	 will	 be	 more	 plastic	 by	
weight	than	fish	in	our	oceans	by	2050.	
	
In	response	to	the	increasing	threat	of	marine	pollutants	in	our	oceans,	IPEN	has	developed	
the	‘Addressing	Ocean	Pollutants	Platform’	incorporating	commitments	to	address	identified	
problems.		The	platform	will	be	based	on	the	principles	of	good	chemical	management;	right-
to-know,	 polluter	 pays,	 precaution	 and	 substitution,	 as	 well	 as	 the	 principles	 of	 social,	
environmental	and	intergenerational	equity.		
	
Mercury	Contamination	in	the	Marine	Environment	
Thousands	of	tons	of	mercury	are	emitted	and	re-emitted	each	year	to	the	atmosphere,	with	
much	 of	 it	 finding	 its	 way	 into	 the	 marine	 environment,	 where	 it	 bioaccumulates	 and	
biomagnifies	in	aquatic	organisms,	reaching	high	concentrations	in	predators	such	as	sharks,	
tuna,	 halibut,	 lingcod,	 and	 swordfish.	 Mercury	 is	 also	 released	 to	 waterways	 through	
industrial	 emissions	 and	 from	 artisanal	 small	 scale	 gold	 mining	 (ASGM)	 practices.	 Human	
consumption	of	contaminated	fish	can	lead	to	toxic	levels	of	mercury	accumulating	in	body	
tissues	while	those	communities	dependent	on	seafood	for	their	protein,	suffer	a	chronic,	
disproportionate	and	more	dangerous	dose	of	toxic	mercury.	In	some	countries,	mercury	is	
also	found	in	salts	processed	from	sea	water.	
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PLASTICS TREATY

Adoption of an International Plastics Treaty. IPEN promotes the adoption of 
an international plastics treaty to address the growing problem of plastics 
pollution, including pollution from toxic chemicals. IPEN believes that an 
understanding of the following three principles is foundational for a treaty that 
addresses the human health and climate threats from plastics throughout their 
lifecycle and for promoting alternatives that truly meet the needs of  
a circular economy.

• Principle 1: Understanding plastics as carbon and chemicals  
Plastics are made from fossil fuels (oil and gas) with a mix of chemicals. 
To solve the plastics problem, we must address all plastics and put the 
responsibility for reducing production on the source of the problem, the 
fossil fuel industry, not on consumers.

• Principle 2: Addressing the harmful health effects from 
chemicals in plastics  
Chemicals in plastics have been linked to cancer, brain damage, infertility, 
and other serious conditions. When plastics pollute our bodies and our 
communities, we lose the opportunity to live healthy, productive lives.

• Principle 3: Recognizing that toxic chemicals make plastics 
incompatible with a circular economy  
The toxic chemicals in plastics make them inherently incompatible with 
non-toxic, circular economic approaches. We need immediate steps to 
significantly reduce the production of plastics and a fundamental shift in 
our materials economy to replace them with safer, sustainable materials 
that promote a healthy, circular economic future.

IPEN calls for a Plastics Treaty that:

• Protects health and the environment

• Ends the production and use of toxic chemicals in plastics

• Removes toxic impacts at all stages of the lifecycle of plastics

• Bans recycling of plastics containing hazardous chemicals

• Protects the public’s right to know about chemicals in plastics and 
information on plastic production and waste exports

• Charges plastic producers to finance the treaty

• Promotes safer sustainable materials for a non-toxic circular economy

• Curbs toxic and climate pollutants

IPEN’S WORK: ELIMINATING THREATS 
FROM CHEMICALS IN PLASTICS  

IPEN’s Toxic Plastics Campaign works to expose and end the toxic threats to 
health and the environment from every stage of plastics’ lifecycle. We aim to:

• Curb the production of oil, natural gas, and petrochemicals.

• Eliminate toxic chemicals used in the production of plastic.

• Strengthen global policies related to plastic waste controls and  
incineration.

• End the export of plastic wastes and promote environmental justice and 
human rights.

• Ensure the public’s right to know what toxic chemicals are in plastic  
products.

• Provide scientific evidence of the plastics industry’s impact on public health 
and the environment. 

• Educate media, communities, and policy makers about the harm caused by 
toxic chemicals from plastics.

• Promote policies for the sustainable management of hazardous plastic 
wastes that protect human health and the environment (including through 
eliminating toxic recycling, plastic waste fuels, and incineration).

• Hold the plastic and chemical producers financially responsible for the 
social, economic, and environmental harm caused by their products. 
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CONTRIBUTING TO SCIENCE AND A GLOBAL MOVEMENT

Contributing to Global Data: IPEN collects data and conducts research to inform 
policy makers and the public on issues around the threats from chemicals in 
plastics. Our work includes studies of chemicals in plastic pellets collected from 
23 countries, chemicals found in recycled plastics purchased from 24 recyclers 
in 23 countries, chemicals in toys and other products made from recycled 
plastics purchased in 11 African and Arabic countries, and many other studies. 

Supporting a Global Movement: IPEN’s network of 600+ NGOs in more than 
125 countries (primarily developing and transitioning countries) works to 
focus on elevating the issues around chemicals in plastics, providing essential 
participation and insights from those who are most affected by chemicals in 
plastics for the development of the Plastics Treaty and other global and national 
regulatory processes.

GLOBAL CHEMICALS POLICY

Stockholm Convention on Persistent Organic Pollutants. The objective of the 
Stockholm Convention is to protect human health and the environment from 
persistent organic pollutants (POPs). Within the Stockholm Convention, IPEN 
promotes and provides scientific evidence in support of a ban on all toxic 
chemical additives to plastics that are presumed to be POPs, including: 

Banning PFAS as a class rather than by individual chemicals. There are 
thousands of PFAS chemicals. They are found in many different consumer, 
commercial, and industrial products everywhere in the world and are 
largely used as a flame retardant. 

Banning chlorinated paraffins as a class rather than subclasses of different 
chain-lengths. Research shows that chlorinated paraffins, regardless  
of chain length, have similar harmful effects and concerns.

Strengthened regulations to reduce dioxin and POPs waste derived from 
plastic waste management. The Stockholm Convention bans the recycling of 
wastes contaminated with POPs; this creates a need to define what consti-
tutes POPs-contaminated waste. The POPs limit values, also known as Low 
POPs Content Levels (LPCLs), are set by the Basel Convention and are a 
crucial tool to control potential releases of POPs due to improper handling 
of POPs wastes. 

Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and 
Their Disposal. The objective of the Basel Convention is to protect human health 
and the environment from the adverse effects of hazardous human waste. 
Under the Convention, countries have a right to refuse the importation of 
hazardous waste and certain types of other waste, including plastic waste. IPEN 
supports proposals that will make it easier for countries to restrict imports of 
plastic waste, including:

• Labeling and transparency measures that allow countries to refuse the 
import of plastic wastes containing hazardous substances 

• Categorizing plastic waste containing hazardous chemicals as hazardous 
waste

• Ending all exemptions to the Prior Informed Consent procedure for  
plastic wastes

IPEN collected plastic pellets from beaches in 23 countries and sent them to an 
independent lab for testing. Results showed plastics from all locations contained 
toxic chemicals.
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Find IPEN’s videos, reports, research, factsheets, 
and more relating to our plastics work on our 
website.

ipen.org

Plastics are materials made of complex mixtures of chemi-
cals, often including chemicals that are known to be hazard-
ous to human health and to ecosystems at the global level.  

Babies are born already pre-polluted with toxic chemicals 
stemming from plastics. Highly persistent chemical pollut-
ants associated with plastics production and use contami-
nate human bodies and the terrestrial and marine wildlife 
and food chains on which humans depend. In addition, plas-
tic production and the decomposition of plastic materials  in 
the environment both contribute to climate change. 

The global threat of plastic and chemical production is ex-
tremely concerning, with plastic production set to increase 
by 400% by 2050 while the plastic additives market will 
expand in a similar way in the same period. Also, by 2050, 
petrochemical production, including plastics, is expected to 
drive a 50% increase in oil demand globally. 

We need a global agreement to end plastic pollution that 
protects human health and future generations.

We welcome the 2022 UN Environment Assembly’s 
resolution, which committed to the negotiation of a legally 
binding global treaty addressing the full life cycle of plastics. 
The goals of this treaty include the prevention, reduction, 
and elimination of plastic pollution, including marine plas-
tic pollution among other sources and pathways of plastic 
pollution. 

In order to successfully develop a meaningful treaty, the 
Intergovernmental Negotiation Committee (INC) process 
must ensure participation is open, inclusive, and transpar-
ent. While the INC should guarantee virtual access to all 
negotiating committees, it should recognize the importance 
of in-person participation of public interest organizations 
from all regions of the world, and ensure financial support 
to organizations from low- and middle-income countries.

IPEN’s global network of organizations reaffirms its com-
mitment to continue working jointly toward eliminating the 
toxic impacts of plastics on the health of citizens, work-
ers, vulnerable populations and Indigenous Peoples, and 
the environment associated with hazardous chemicals in 
plastics. Removing the toxic impacts of toxic chemicals in 
plastics will require addressing all aspects of plastic produc-
tion, use, transport, and disposal.

The health impacts of plastics are well documented. Most of 
the chemicals in the plastics production are known to cause 
a wide range of adverse health impacts. Some of the chemi-
cals found in plastics are endocrine-disrupting chemicals, 
which can harm the hormonal system, resulting in infertil-
ity, cancers, and neurodevelopmental disorders. Existing 
international controls for plastic and plastic waste under 
the Stockholm and Basel Conventions are important but 
not sufficient. Unfortunately, many of these plastics release 
hazardous chemicals that can be transferred from mother 
to child during pregnancy, threatening the health of future 
generations.

We therefore urge governments and stakeholders to seize 
the opportunity of the Plastics Treaty negotiation process 
to achieve — by the year 2030 — a full detoxification of 
plastic materials so that toxic chemicals in plastics do not 
contaminate our food, bodies, water, soil, and air. 

We call on governments to make the Plastics Treaty a tool 
for removing the adverse effects of plastics on the enjoy-
ment of human rights, including the right to clean air, water, 
soil, and food, and the right to bear children, threatened by 
some plastics’ ingredients’ impacts on fertility. Vulnerable 
population workers, both in the formal and informal sectors, 
require special attention and should no longer suffer from 
the toxic impacts of plastic production, use, transport and 
disposal, in particular, due to their chemical content.  

TO ACHIEVE THIS GOAL,  
THE PLASTIC TREATY MUST: 

1. Have an overall objective to protect human health and 
the environment from all adverse impacts of plastics, 
including curbing toxic and climate pollutants, based on 
the precautionary principle, similarly to Article 1 of the 
Stockholm Convention.

2. Address all types of plastics, including thermoplastics, 
thermoset plastics, and thermoelastomers and the asso-
ciated chemicals used or generated throughout their life 
cycle, as well as all forms of plastic pollution, including 
from micro- and nanoplastics.

IPEN PLASTICS TREATY PLATFORM    
PROTECTING HUMAN HEALTH AND THE 
ENVIRONMENT FROM TOXIC CHEMICALS 

The United Nations Environment Assembly (UNEA) has called for 
this meeting of an ad hoc open-ended working group to prepare for 
the work of the intergovernmental negotiating committee (INC) on 
a Plastics Treaty. UNEA resolution 5/14 specifies that the INC is to 
develop an international legally binding agreement based on a com-
prehensive approach that addresses the full lifecycle of plastic, and, 
among other provisions, calls for an agreement 

“To promote sustainable production and consumption of plastics, 
including, among  others, product design, and environmentally 
sound waste management, including through resource efficiency and 
circular economy approaches.” 

IPEN believes that an understanding of the following three prin-
ciples will be foundational for a Plastics Treaty that addresses the 
human health and climate threats from plastics throughout their 
lifecycle, and for promoting alternatives that truly meet the needs of 
a circular economy. 

PRINCIPLE 1: UNDERSTANDING PLASTICS AS CARBON AND 
CHEMICALS  

Plastics are made from fossil fuels (oil and gas) with a mix of chemicals. Plastics consist of polymers (large 
number of similar chemical units bonded together) combined with other chemicals added for specific properties 
(e.g., to make plastics flexible, UV resistant, durable, fire resistant, etc.). More than 10,000 different chemicals 
are used in plastics. To solve the plastics problem we must address the lifecycle of plastics and avoid the indus-
try’s efforts to shift the responsibly downstream by focusing only on consumer products like single-use plastics. 
Instead, we must address all plastics and put the responsibility for reducing production on the source of the 
problem, the fossil fuel industry, not on consumers.

PRINCIPLE 2: ADDRESSING THE HARMFUL 
HEALTH EFFECTS FROM CHEMICALS IN PLASTICS 

Plastic pollution is visible and well documented, but we often overlook the invisible chemicals in plastics that 
pose hazards to people and the environment. While we may not see them, studies show that chemicals from 
plastics are linked to serious health problems. Chemicals in plastics have been linked to cancer, brain damage, 
infertility, and other serious conditions. People are exposed to harmful chemicals from plastics during their 
production, transport, use and disposal – but since plastics are not labeled, we can’t know what chemicals are 
in them, making it impossible to avoid and safely manage these hazardous chemicals. When plastics pollute our 
bodies and our communities, we lose the opportunity to live healthy, productive lives. 

3 KEY PRINCIPLES FOR  
A PLASTICS TREATY 

IPEN QUICK VIEWS FOR DAKAR OEWG MEETING 

In March 2022, the United Nations Environment Assembly (UNEA) approved a broad mandate to start talks on an inter-
national treaty to address the growing threats from plastic pollution. The scope of the Plastics Treaty is intended to include 
all impacts from plastics throughout their lifecycle, including effects from the toxic chemicals in plastics on human health 
and the environment. The future treaty will be a key legally binding agreement moving the world towards a toxic free future. 

In IPEN’s analysis, based on the mandate, the final agreement must address the 
health impacts of plastics and their chemicals in four ways: 

Lifecycle approach: the use, release of and harms from 
toxic chemicals from plastics must be addressed at a mini-
mum through the production, design, consumption, and 
waste management phases. 

Design and circular economy: Chemicals in plastics make 
them unsustainable and unfit materials for a circular econo-
my. As the mandate underlies the importance of promoting 
sustainable design, the treaty must ensure that hazardous 
chemicals are eliminated from plastic production and that 
plastics with hazardous chemicals are not recycled. 

Health and Multilateral Environmental Agreements: 
The resolution notes the importance of preventing threats 
to human health and the environment from toxic plastics 
and calls for coordination with the Basel, Rotterdam and 
Stockholm Conventions and the Strategic Approach to 
International Chemicals Management (SAICM). The treaty 
must address the health and environmental impacts due 
to exposure to hazardous chemicals and toxic emissions 
throughout the plastics lifecycle. 

Microplastics: As the resolution recognizes microplastics 
as included in plastic pollution, the chemical health and 
environmental hazards from microplastics must also be ad-
dressed, including their potential to be vectors for chemical 
contamination. 

HOW THE RESOLUTION  

“END PLASTIC POLLUTION: TOWARDS AN 

INTERNATIONAL LEGALLY BINDING INSTRUMENT”  

RELATES TO CHEMICALS AND HEALTH

WHAT IS A CIRCULAR ECONOMY?

A circular economy aims at changing the economic take-make-waste approach to one that minimizes extraction of 
natural resources and waste creation. It is seen as key to sustainability, including in the UN 2030 Agenda for Sustainable 
Development (SDG 12). The European Union Circular Economy Action Plan also aims to design for sustainability, 
encouraging products that last longer, are easier to use, recycle and repair, that incorporate more recycled materials, that 
limit single-use, and that maximize an item’s lifespan.

A CIRCULAR ECONOMY FOR PLASTICS?

Many toxic chemicals are used in plastics, and these chemicals are impossible to track due to a lack of traceability and 
content labelling. When plastics are reused, repurposed, or recycled, this means that the toxic chemicals in the original 
product circulate into the new products and continue to expose people and the environment to harm. 

PLASTIC’S TOXIC LIFECYCLE

BANNED CHEMICALS SHOULD NOT BE RECYCLED, 
BUT CONTROLS ARE INSUFFICIENT

Persistent Organic Pollutants (POPs) controlled under the Stockholm Convention must 
not be recycled or exported.  The Basel and Stockholm Conventions have introduced 
controls for several substances, through their listing and through issuing technical 
guidance. However, compliance controls are currently insufficient to guarantee that the 
listed chemicals are not recycled into new products. There are many toxic chemicals 
that are not yet subject to adequate control at the international level, and for which 
further action could significantly reduce the risks associated with plastics use and 
promote life-cycle approaches and the circular economy.

A TOXIC LOOPHOLE

IPEN has documented the presence of harmful chemicals in recycled plastics, 
particularly in low- and middle-income countries that lack controls and monitoring 
to protect their citizens from imported materials containing toxic chemicals. See our 
reports below for more information.

POISONING THE CIRCULAR ECONOMY

CHEMICALS IN PLASTICS

TOXIC RECYCLING

EXTRACTION PRODUCTION USE RECYCLING
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Basel Convention on the Control of 
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Hazardous Wastes and Their Disposal 
 
Stockholm Convention on Persistent 
Organic Pollutants 

Distr.: General 
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Conference of the Parties to the  
Basel Convention on the Control  
of Transboundary Movements 
of Hazardous Wastes and Their  
Disposal 
Fourteenth meeting 
Geneva, 29 April–10 May 2019 
Item 4 (d) of the provisional agenda 
Matters related to the implementation  
of the Convention: technical assistance 

Conference of the Parties to the  
Stockholm Convention on Persistent  
Organic Pollutants 
Ninth meeting 
Geneva, 29 April–10 May 2019 
Item 5 (f) of the provisional agenda 
Matters related to the implementation 
of the Convention: technical assistance 

Report on the activities of the Basel and Stockholm conventions 
regional centres 

Addendum  

Plastic and toxic additives, and the circular economy: the role of the Basel 
and Stockholm Conventions  

  Note by the Secretariat 
 As is mentioned in annex IV to the note by the Secretariat on the report on the activities of the 
Basel and Stockholm conventions regional centres, the annex to the present note sets out a document 
prepared by the marine litter topic group lead by the Stockholm Convention Regional Centre in Spain 
as part of its activities under the Convention on the impact of plastic waste, marine plastic litter, 
microplastics and measures for their prevention and environmentally sound management encouraged 
by the Conference of the Parties to the Basel Convention and the Conference of the Parties to the 
Stockholm Convention, in paragraph 14 of decision BC-13/11 and paragraph 12 of decision SC-8/5, 
respectively. The present note, including its annex, has not been formally edited. 

  

                                                 
 UNEP/CHW.14/1. 
 UNEP/POPS/COP.9/1. 
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17. Arifur Rahman, Atanu Sarkar, Om Prakash Yadav, Gopal Achari, Jaroslav Slobodnik. Potential human health 
risks due to environmental exposure to nano- and microplastics and knowledge gaps: A scoping review. 
Science of The Total Environment, Volume 757, 2021. https://www.sciencedirect.com/science/article/pii/
S0048969720374039 

18. Zimmermann L, Dombrowski A, Völker C, Wagner M. Are bioplastics and plant-based materials safer than 
conventional plastics? In vitro toxicity and chemical composition. Environ Int. 2020 Dec;145:106066. doi: 
10.1016/j.envint.2020.106066. https://www.sciencedirect.com/science/article/pii/S0160412020320213 

19. Yamashita, R., Hiki, N., Kashiwada, F., Takada, H., Mizukawa, K., Hardesty, B. D., ... & Watanuki, Y. (2021). 
Plastic additives and legacy persistent organic pollutants in the preen gland oil of seabirds sampled across the 
globe. Environmental Monitoring and Contaminants Research, 1, 97-112. https://www.jstage.jst.go.jp/article/
emcr/1/0/1_20210009/_article

20. See https://www.foodpackagingforum.org/news/plastic-container-fluorine-treatments-create-pfas 
21. Carol F. Kwiatkowski, David Q. Andrews, Linda S. Birnbaum, Thomas A. Bruton, Jamie C. DeWitt, Detlef 

R. U. Knappe, Maricel V. Maffini, Mark F. Miller, Katherine E. Pelch, Anna Reade, Anna Soehl, Xenia Trier, 
Marta Venier, Charlotte C. Wagner, Zhanyun Wang, and Arlene Blum. Environmental Science & Technology 
Letters 2020 7 (8), 532-543. https://pubs.acs.org/doi/full/10.1021/acs.estlett.0c00255

22. See https://www.globenewswire.com/news-release/2019/07/08/1879228/0/en/Global-Plastic-Additives-
Market-Will-Reach-USD-61-25-Billion-By-2025-Zion-Market-Research.html 

23. 1 tonne = 1 metric ton or 1000 kilograms.
24. See Geyer, note 4.
25. Gallo, F., Fossi, C., Weber, R. et al. Marine litter plastics and microplastics and their toxic chemicals com-

ponents: the need for urgent preventive measures. Environ Sci Eur 30, 13 (2018). https://doi.org/10.1186/
s12302-018-0139-z 

26. Lin Zhu, Hao Wang, Bijuan Chen, Xuemei Sun, Keming Qu, Bin Xia. Microplastic ingestion in deep-sea fish 
from the South China Sea. Science of The Total Environment, Volume 677, 2019. https://www.sciencedirect.
com/science/article/pii/S0048969719319254 

27. Abbasi S, Soltani N, Keshavarzi B, Moore F, Turner A, Hassanaghaei M. Microplastics in different tissues of 
fish and prawn from the Musa Estuary, Persian Gulf. Chemosphere. 2018 Aug;205:80-87. doi: 10.1016/j.che-
mosphere.2018.04.076. Epub 2018 Apr 18. PMID: 29684694. https://pubmed.ncbi.nlm.nih.gov/29684694/ 

28. Fossi MC, Panti C, Guerranti C, Coppola D, Giannetti M, Marsili L, Minutoli R. Are baleen whales exposed to 
the threat of microplastics? A case study of the Mediterranean fin whale (Balaenoptera physalus). Mar Pollut 
Bull. 2012 Nov;64(11):2374-9. doi: 10.1016/j.marpolbul.2012.08.013. Epub 2012 Sep 7. PMID: 22964427. 
https://pubmed.ncbi.nlm.nih.gov/22964427/

29. De-la-Torre GE. Microplastics: an emerging threat to food security and human health. J Food Sci Technol. 
2020 May;57(5):1601-1608. doi: 10.1007/s13197-019-04138-1. Epub 2019 Oct 19. https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC7171031/ 
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