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Plastics have conveyed great benefits to humanity, made our lives more convenient, and supported some of
modern civilization’s most significant advances. It is now clear, however, that plastics are neither safe nor
cheap. Current patterns of plastic production, use and disposal are wasteful, inefficient and far from circular.
They are responsible for significant harms to human health, the economy, and the earth’s environment. These
harms extend far beyond beach litter and microplastics. Many are invisible. Until now, the extent of these
harms has not been systematically assessed, their magnitude not quantified, and their economic costs not
counted.

The goal of the Minderoo-Monaco Commission on Plastics and Human Health is to comprehensively examine
and make visible the full range of plastics’ harms to human health and the earth’s environment across the
entire plastic life cycle.

Findings and Recommendations. The Minderoo-Monaco Commission on Plastics and Human Health makes
four major findings and recommendations in relation to the United Nations Global Plastic Treaty:

1. Current patterns of plastic production, use and disposal cause disease, disability and premature death.
They are destroying the earth’s environment. They are not sustainable. These harms arise at every stage
of the plastic life cycle and result in injury to human health from before birth to extreme old age.
Recommendations

Production: Reduce production, especially of single-use plastics. Mandate Extended
Producer Responsibility.

Use: Use less, re-use more, and design better materials.

Disposal: Invest in recycling technologies and controlled disposal. Reduce waste export.

2. Plastic is complex and toxic. The thousands of chemicals in plastics - monomers, additives, processing
agents, and non-intentionally added substances - leach out of plastics, enter the environment, cause
pollution, and result in human exposure. These chemicals are responsible for many of plastics’ harms to
human and planetary health.

Recommendations

Regulation: Chemical inventory. Bans on toxic chemicals. Full hazard assessments for all plastic
chemicals.
Transparency: Full disclosure of chemicals in plastic products.

Human monitoring: Systematic post-market screening for plastic chemical exposure and
epidemiological health evaluation.

3. Plastic is expensive. The economic costs of plastics’ health damages are very high. In 2015 the health-
related costs of plastic production exceeded US$250 billion globally. Greenhouse gas emissions from plastic
production cause additional harms to health costing USS341 billion annually. The costs of disease, disability
and premature death caused by three plastic chemicals (PBDE, BPA and DEHP) in one country - the USA -
exceeded USS$920 billion in 2015. These estimates undercount the full costs of plastics’ health damages.
They are externalized by fossil fuel and plastic manufacturing industries and borne by citizens, taxpayers
and governments.

Recommendations
Economics: Full cost-benefit analysis of plastic across the entire plastic life cycle.
Cost-burden: Equitable sharing of currently externalized costs.

4. Plastic is socially and environmentally unjust. Plastics’ harms disproportionately damage vulnerable
populations — the poor, people of color, Indigenous populations, fossil fuel extraction workers, plastic
production workers, informal waste and recovery workers, persons living in communities adjacent to fossil
fuel extraction, plastic production, and plastic waste facilities, and children.

Recommendations
Social justice: Equitable and inclusive participation in the Treaty negotiations.
Knowledge: Transparency and access to information.
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What are Plastics? Plastics are complex chemical materials. Over 98% are made from fossil carbon - coal, oil
and gas. All plastics are comprised of a carbon-based polymer matrix plus thousands of petrochemicals. Many
of these chemicals are highly toxic, and they include carcinogens, neurotoxicants and endocrine disruptors.
Plastic-associated chemicals are responsible for many of plastics’ harms to human health.

Plastic Production. Global plastic production is increasing exponentially - from under 2 million tons in 1950, to
460 million tons today. Half of all plastic ever made has been made since 2002. Production is on track to triple
by 2060. Single-use plastics account for 35-40% of current production. Explosive growth in plastic production
reflects a pivot by the multinational corporations that make both fossil fuels and plastics. In response to global
climate change and increasing renewable energy, these corporations are decreasing production of fossil fuels
for energy, while increasing plastics manufacture.

The Plastic Life Cycle. The plastic life cycle has three phases: production, use, and disposal. In production, fossil
carbon feedstocks—coal, gas and oil—obtained through mining, drilling and fracking are transported via ship,
rail and pipeline and transformed into a vast array of products. Plastic use occurs in every aspect of modern life
and results in widespread exposure to the chemicals incorporated into plastic. Plastic disposal involves
landfilling, open burning, thermal conversion, and export from high-income to low-income countries. Plastic
recycling is ineffective, with recycling rates of 10% for all plastic and as low as at 1-2% for single-use plastic. An
estimated 22 million tons of plastic waste enters the environment each year and is added to the more than 6
trillion tons of plastic waste that now pollute every corner of the planet.

Plastics and Climate Change. Plastic production is highly energy-intensive. It discharges nearly 2 gigatons of
CO; and other climate-forcing greenhouse gases to the atmosphere each year — more than the annual
contribution of Brazil. In 2015, the percentage of fossil fuel used to produce plastic as both energy source and
petrochemical feedstock was ~4%, with 67% coming from coal, 23% from petroleum and 10% from gas.

Plastics and the Ocean. The ocean is the ultimate destination for plastic waste. Large plastics as well as
microplastic particles now contaminate coastal regions, the sea surface, the deep sea, ocean trenches and
polar sea ice worldwide. Many plastics appear to resist breakdown in the ocean and could persist for decades.
The impacts of large plastics, including plastic bags, bottles, and fishing gear, entangling and entering the
digestive tracts of fish, birds, turtles and marine mammals - are visible, obvious, and disturbing. The impacts of
microplastics are less well understood, but appear to disrupt plants, animals, and microbes throughout the
marine environment. Microplastic contamination of seafood results in direct, though not well quantified,
human exposure to plastics and plastic-associated chemicals. At highest risk are the 3 billion people who
depend directly on the ocean as a major source of protein. Marine plastic pollution endangers the ocean
ecosystems upon which all humanity depends for oxygen, livelihood, and well-being.

Plastics and Human Health. Plastic endangers human health and causes disease, disability, and premature
death at every stage of its life cycle. Workers who extract coal, oil and gas feedstocks for plastic production,
plastic production workers, plastic textile workers and plastic recycling workers suffer increased rates of
cardiovascular, pulmonary, metabolic and neurologic diseases, and cancer. During use and also in disposal,
plastics release microplastic and nanoplastic fragments along with thousands of toxic chemicals including
additives and residual monomers into the environment and into people. Plastic additive chemicals disrupt
endocrine function and increase risk for premature births, neurodevelopmental disorders, male reproductive
birth defects, infertility, obesity, cardiovascular disease, renal disease, and cancer. National biomonitoring
surveys reveal population-wide exposures to these chemicals.

Plastics’ Hazards to Infants and Children. Children are not little adults. Infants and young children are growing
rapidly with unique physiological and behavioural differences, higher exposures per unit of body weight and
longer life expectancies that make them much more vulnerable than adults. Infants in the womb are exposed
to plastic chemicals through maternal exposure during pregnancy. These exposures are linked to increased
risks of miscarriage, prematurity, stillbirth, low birth weight, birth defects of the reproductive organs,
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neurodevelopmental impairment, impaired lung growth, and childhood cancer. Early-life exposures to plastic-
associated chemicals increase risk of non-communicable diseases such as heart disease, type 2 diabetes and
obesity in childhood and across the human life span.

Plastics’ Economic Costs. Because plastic production is polluting and causes disease and death in workers and
community residents, it is responsible for health-related economic losses — healthcare costs and productivity
losses. In 2015, the health-related costs of plastic production exceeded US$250 billion globally - more than the
GDP of New Zealand or Finland. These include costs of occupational injuries; costs of diseases caused by air
pollution, benzene, formaldehyde and other toxic materials; and the costs associated with plastics’
contribution to climate change. Disease, disability and death caused by three plastic-associated chemicals,
PBDE (flame retardant), BPA (monomer) and DEHP (plasticizer) are responsible for additional health costs.
PBDE and phthalates cause 1Q loss in children following prenatal exposure. 1Q loss causes economic losses by
reducing lifelong productivity. DEHP causes premature deaths from stroke and cardiovascular disease. In the
USA alone, the annual costs of disease caused by PBDE, BPA and DEHP exceed US$920 billion.

Plastics and Social Justice. In addition to the vulnerability of children, plastics’ harms are unfairly distributed
amongst adults. Groups disproportionately exposed to toxic pollutants released to the air, water and soil.
include: people of color, Indigenous populations, fossil fuel extraction workers, chemical and plastic production
workers, informal waste and recovery workers, persons living in “fenceline” communities adjacent to fossil fuel
extraction, plastic production, and plastic waste facilities. They have high risk of disease, disability, and death
caused by plastic and experience increased risks of premature birth, low birth weight, asthma, leukemia,
cardiovascular disease, chronic obstructive pulmonary disease, and lung cancer.

Recommendations

The Minderoo-Monaco Commission strongly supports urgent development and adoption of a comprehensive
Global Plastics Treaty by the world’s nations in accord with the mandate set forth in the March 2022
resolution of the United Nations Environment Assembly (UNEA). Protection of human health, and especially
the health of vulnerable populations, needs to be an over-arching goal.

The Minderoo-Monaco Commission urges that a global cap on global plastic production be a core provision
of the Global Plastics Treaty. The great power of a production cap is that it will reduce the volume of plastics
and plastic waste at its root source and slow the global build-out of plastic production.

The Treaty needs to extend beyond microplastics and marine litter to include all of the many thousands of
chemicals incorporated into plastics

The Treaty needs to mandate health-protective standards for plastics and plastic additives, including:
reductions in the chemical complexity of plastics, full disclosure and transparency of the chemical composition
of plastics and plastic products, traceability of plastic products in the waste phase, pre-market testing of all
plastic chemicals as well as systematic post-market human biomonitoring and health evaluation. International
cooperation will be essential to implementing and enforcing these standards.

The Global Plastic Treaty needs to ban or severely restrict manufacture of unnecessary, single-use plastics

The Treaty needs to mandate Extended Producer Responsibility (EPR) for all plastic products, through which
plastic producers are financially and legally responsible for the recovery, recycling or proper disposal of the
materials they produce.

The Treaty needs to explore listing some plastic polymers and plastic-associated chemicals as Persistent
Organic Pollutants (POPs) under the Stockholm Convention.
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The Treaty needs to address the disproportionate impacts of plastics on vulnerable populations. Protection of
human rights needs to be an explicitly articulated, core goal of the Global Plastics Treaty

The Treaty needs to strengthen restrictions on transnational export of plastic waste through interface with
the Basel and London Conventions.

Treaty development and implementation will require a Permanent Science Policy Advisory Body.

Conclusion

There is much about plastic and its hazards that we still do not know, and more research is needed. But we
now know very clearly that plastics’ harms to human health and the global environment are extremely serious.
And we know that in the absence of urgent intervention, these harms will get much worse. We know enough
to act, and we cannot use lack of complete knowledge about plastics’ harms as an excuse for inaction.

Manufacture and use of essential plastics may continue. But reckless increases in fossil-fuel-based plastic
production, and especially increases in the manufacture of an ever-increasing array of unnecessary single-use
plastic products, need to be curbed.

It is our generation’s moral and ethical duty to confront the plastics crisis and to act courageously to protect
our children’s health and preserve our Common Home.
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