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Why Plastic Pollution is a both an Environmental and 

Health Emergency 
 

And why those two are the same thing 

 

Global Plas)c Pollu)on: Key Sta)s)cs and Impacts 
Plas&c pollu&on has become one of the most pressing environmental and public health crises of our 
&me, contamina&ng ecosystems, threatening wildlife, and infiltra&ng human bodies. This paper 
examines the scale of the problem, its far-reaching consequences, and why urgent ac&on is needed to 
mi&gate its impact. 

Plastic Waste Entering the Ocean 

Plas&c pollu&on has become a massive global issue, with recent es&mates indica&ng 14 million metric 
tons of waste1 leaking into oceans each year. This is equivalent to dumping a garbage truck full of plas&c 
into the sea every minute. All this waste has accumulated over &me – scien&sts es&mate between 75 
and 199 million tons2 of plas&c are already present in our oceans. In fact, plas&c debris now makes up 
about 80% of all marine pollu&on, contamina&ng even the most remote corners of the planet.3 
 
Such staggering input of plas&c is driven by ever-growing produc&on and use. The world generates 
roughly 350 million tons of plas&c waste per year,4 and about half of all plas&c products are designed for 
single use, such as packaging, bags, and other disposable items. In fact, every minute, one million 
disposable plas&c drinking boNles are purchased, and up to 5 trillion plas&c bags are used worldwide 
each year.5 
 
When not properly managed, a por&on of this waste finds its 
way into rivers and coasts, ul&mately reaching the ocean. If 
current trends con&nue, the annual flow of plas&cs into the 
ocean could triple by 2040, reaching upwards of 29 million tons 
per year.6 Alarming projec&ons suggest that by 2050, plas&c in 
the sea could outweigh all the fish (by mass) if no ac&on is 
taken.3 These numbers illustrate the scale of the plas&c pollu&on 
crisis and the urgent need to curb the flow of debris into our 
waterways. 
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Environmental Impacts on Marine Life and Ecosystems 

Tiny broken pieces of plas&c (microplas&cs) and larger 
fragments are visible along the high-&de line on many beaches 
in the world, including in Hawaii, as shown in Figure 1. Such 
pollu&on has dire consequences for marine ecosystems and 
wildlife. Once plas&cs enter the environment, they persist for 
centuries, breaking down into smaller fragments but never fully 
biodegrading.3 
 
As a result, they cause widespread harm to marine life. Over 
800 marine and coastal species are known to be impacted by 
plas&c pollu&on.6 Wildlife oXen becomes entangled in discarded nets, ropes, and bags – for instance, sea 
turtles, seals, and whales can be strangled or immobilized by driXing fishing gear. Many animals also 
ingest plas&c mistaken for food. Sea turtles commonly confuse floa&ng plas&c bags for jellyfish and eat 
them (Figure 2), which can block their diges&ve tract. Seabirds and fish consume small plas&c fragments, 
filling their stomachs with indiges&ble waste and causing malnutri&on or death. It’s es&mated that 
plas&c debris has impacted over 700 species ranging from plankton and shellfish up the food chain to 
dolphins and polar bears.7 
 

En&re ecosystems suffer as well. Coral reefs and seagrass 
beds can be smothered or damaged by large plas&c items 
that seNle or snag on them. Abandoned fishing nets (so-called 
“ghost nets”) con&nue to indiscriminately trap fish and 
marine creatures long aXer they are lost, devasta&ng local 
fauna. Floa&ng plas&cs can also transport invasive species and 
microbes across oceans, introducing them to fragile habitats. 
In coastal areas, piles of plas&c debris degrade beaches and 
leach chemicals, harming water quality and coastal 
vegeta&on. In summary, plas&c pollu&on is driving 
biodiversity loss, endangering species, and disrup&ng food 
webs in marine environments.3,6  

Human Health Risks from Plas)cs and Microplas)cs 

Plas&c pollu&on is not just an environmental problem – it poses poten&al risks to human health as well. 
As plas&cs fragment over &me, they form microplas&cs (par&cles <5mm) and even nanoplas&cs. These 
par&cles have been found virtually everywhere: in the air we breathe, the water we drink, the food we 
eat – and even our bodies.8 Studies have detected microplas&c contamina&on in tap and boNled water, 
sea salt, beer, and seafood. One study es&mates that an average person might consume between 78,000 
and 211,000 microplas&c par&cles each year through food, drink, and air. Another analysis suggests 
people could be inges&ng about 2,000 microplas&c pieces annually just from salt. These &ny plas&c bits 
have even been discovered in human &ssues and bodily fluids – researchers have iden&fied microplas&cs 

Figure 1: Plas.c debris li2ering a beach in the 
Hawaiian Islands. 

Figure 2: Plas.c contamina.on can look like a 
food source to marine life. 
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in human blood, lungs, liver, and even placentas.9 The fact that we all carry microscopic plas&c par&cles 
in our bodies is a growing cause for concern. 
 
Beyond the par&cles themselves, plas&cs oXen contain or aNract toxic chemicals. Addi&ves like 
bisphenol A (BPA), phthalates, flame retardants, and others can leach out of plas&c products and 
packaging. These compounds are linked to serious health issues such as endocrine (hormone) disrup&on, 
reduced fer&lity, metabolic disorders, and even cancer.9 Microplas&cs can also adsorb pollutants like 
pes&cides and heavy metals from seawater, carrying a load of toxins that may be released upon 
inges&on.10  
 
While direct evidence of harm to humans is s&ll limited, ini&al 
research is worrisome. Some studies indicate microplas&cs 
could trigger inflamma&on or cardiovascular problems in 
humans, e.g. increasing risk of heart aNack or stroke, though 
more research is needed to confirm these effects.8 A study 
conducted over 3-years in Italy found that individuals with 
microplas&cs lodged in major blood vessel led to an increased 
risk of heart aNack, stroke and death.16  
 
The World Health Organiza&on has noted that current data do 
not yet prove widespread health damage from microplas&cs, 
but it acknowledges the significant evidence gap and urges 
further study. In summary, humans are exposed to plas&cs 
daily – from the containers that hold our food and water to the 
par&cles now cycling through our environment – and scien&sts are racing to understand the long-term 
health implica&ons of this exposure.  

Major Contributors to Plas)c Waste 

Plas&c pollu&on is a byproduct of how we produce, consume, and manage plas&cs. Certain industries 
and companies are dispropor&onately responsible for the waste we see today. Single-use plas&cs, 
especially packaging, are the largest contributor – they account for over one-third of all plas&cs 
produced annually.11  
 
Items like food wrappers, boNles, bags, and straws are used briefly and then discarded, oXen ending up 
as liNer. The fishing industry is another source; lost and discarded fishing gear (nets, lines, traps) makes 
up roughly 20% of marine plas&c pollu&on, including some of the largest and most lethal debris to 
wildlife.3 
 
A small number of big players produce the bulk of the world’s plas&cs. An analysis by the Minderoo 
Founda&on found that just 20 petrochemical companies are behind over 50% of all single-use plas&c 
waste generated globally. Oil and chemical giants like ExxonMobil, Dow, Sinopec, and others top the list, 
each contribu&ng millions of tons of plas&c that ul&mately become trash. In fact, nearly 100 companies 
account for 90% of single-use plas&c produc&on – indica&ng a highly concentrated supply chain.11 On the 

Figure 3: Researchers examine microplas.cs 
collected from ocean water under a magnifying 
glass (image courtesy of Reuters/Eric Gaillard). 
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consumer end, brand audits of liNer performed by #BreakFreeFromPlasitc reveal that a few 
mul&na&onal companies consistently emerge as the top plas&c polluters. For six consecu&ve years 
between 2018 and 2023, The Coca-Cola Company has been ranked the #1 plas&c pollu&ng brand in the 
world, with its beverage boNles and packaging frequently found in cleanups.12  
 
Other major offenders include Nestlé, PepsiCo, Unilever, Mondelēz, and Procter & Gamble, whose 
packaging is widespread in the environment.12 These companies sell billions of products in single-use 
plas&c, contribu&ng significantly to the waste stream.  
 
Geographically, developing countries in Asia are major sources of plas&c leakage into oceans, largely due 
to inadequate waste management systems. An es&mated 81% of ocean plas&c pollu&on originates from 
Asia,2 where rapidly growing plas&c consump&on has outpaced garbage collec&on and recycling 
infrastructure. Countries like China, Indonesia, the Philippines, Vietnam, and India have historically been 
iden&fied as hotspots for mismanaged plas&c waste entering waterways. However, it’s important to note 
that much of the plas&c waste in Asia originally stems from products and packaging of global companies 
and even imports of waste from richer na&ons. Ul&mately, the root causes of plas&c pollu&on span the 
en&re chain from fossil fuel producers and plas&c manufacturers to corpora&ons that rely on single-use 
packaging, and finally to insufficient waste management and recycling systems in many parts of the 
world. 

Mitigation E;orts by Corporations and Governments 

Addressing plas&c pollu&on requires ac&on at all levels – from interna&onal agreements down to 
individual choices. In recent years, there have been several ini&a&ves and policies aimed at curbing 
plas&c waste: 

Global Agreements 
In 2022, the United Na&ons made a landmark move by resolving to create a legally binding global treaty 
on plas&c pollu&on by 2024. Over 170 countries agreed to nego&ate this treaty, which would target the 
full lifecycle of plas&cs – from produc&on and product design to waste management. This is considered 
the most significant environmental pact since the Paris Climate Agreement, signaling worldwide 
commitment to “end plas&c pollu&on” on a large scale.6 While nego&a&ons are ongoing, the very 
existence of this effort has galvanized governments and businesses to start taking more responsibility. 

Na3onal Bans and Regula3ons 

Many countries have implemented bans or restric&ons on single-use plas&cs. As of the early 2020s, over 
90 countries have enacted full or par&al bans on lightweight plas&c bags, and several have banned items 
like straws, cutlery, and coNon swabs.13, 14 For example, the European Union banned select single-use 
plas&c products (such as straws, s&rrers, and disposable cutlery) in 2021 and set targets for member 
states to reduce consump&on of plas&c food containers and cups. Dozens of na&ons have also banned 
plas&c microbeads in cosme&cs and personal care products, elimina&ng a source of microplas&c 
pollu&on. Addi&onally, some governments are adop&ng “extended producer responsibility” (EPR) laws 
that require manufacturers to fund recycling and waste management for the packaging they put on the 
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market.15 These policies incen&vize companies to design more recyclable products and reduce 
unnecessary plas&c use. 

Corporate Ini3a3ves 

Facing public pressure, many large companies have announced goals to reduce their plas&c footprint. For 
instance, Coca-Cola, PepsiCo, Unilever, Nestlé and others have signed onto the Ellen MacArthur 
Founda&on’s Global Commitment to make 100% of their packaging recyclable, reusable, or compostable 
and to increase recycled content by 2025.12 Some are inves&ng in alterna&ve materials, such as 
biodegradable or paper-based packaging, and refillable container programs. Retail chains and 
restaurants have started phasing out items like plas&c bags, straws, and foam containers in favor of eco-
friendly alterna&ves. There are also industry coali&ons, including the Alliance to End Plas&c Waste, 
pledging funds for cleanup and innova&on in waste management. There are those who suggest these 
voluntary efforts are not enough, however, they signal a growing interest among the commercial sector 
to address the problem of plas&c pollu&on.  

Recycling and Cleanup Efforts 

Improving recycling rates is a key part of the solu&on. Currently, only about 9% of all plas&c ever 
produced has been recycled, so ramping up recycling infrastructure and markets is crucial.3 Some 
countries, including Germany, South Korea, and Japan, have achieved high plas&c recycling rates through 

deposit refund systems and strict waste sor&ng, serving as 
models for others. On the cleanup front, both government 
agencies and nonprofits are working to remove exis&ng 
pollu&on. Notably, ini&a&ves like The Ocean Cleanup are 
deploying technologies to skim plas&cs from ocean gyres 
and intercept trash in rivers, aiming to remove 90% of 
floa&ng ocean plas&c by 2040. Coastal cleanups worldwide 
(oXen community-driven) are also collec&ng thousands of 
tons of debris each year, preven&ng some of it from doing 
further harm.2 

 
Despite these efforts, challenges remain. Many bans are not well enforced, and companies oXen fall 
short of their pledges or subs&tute one single-use material for another. Recycling alone cannot keep up 
with the sheer volume of waste being produced. S&ll, the momentum is growing. Public awareness of 
plas&c pollu&on is at an all-&me high, driving consumer demand for sustainable products and stricter 
regula&ons. The combina&on of policy measures, corporate responsibility, innova&on, and individual 
ac&on is slowly star&ng to bend the curve of plas&c pollu&on, but sustained effort will be required to 
significantly mi&gate the problem. 
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Poseidon: A GeoAI Solu)on for Plas)c Pollu)on  

The Poseidon Plas&c Tracking System is a first-of-its-kind GeoAI-powered plarorm 
designed to track, monitor, and predict the movement of plas&c pollu&on across the 
globe. Unlike tradi&onal cleanup efforts that focus on removing waste aXer 
contamina&on has occurred, Poseidon aims to provide real-&me insights into where 
plas&c is accumula&ng, where it will be carried based on currents and &des, and – 
most cri&cally – who is most at risk of adverse health outcomes from plas&c exposure.   

How Poseidon Works   

Poseidon integrates AI, geospa&al analy&cs, and environmental modeling to analyze vast datasets, 
including:   
 

• Satellite imagery and aerial reconnaissance   
• In-water sensors 
• Ocean current simula&ons and hydrodynamic modeling   
• Social and environmental determinants of health   
• Popula&on demographics and healthcare data   
• Known plas&c waste accumula&on zones   

 
By synthesizing these data sources, Poseidon creates predic&ve models that:   
 

• Iden&fy plas&c pollu&on hotspots before they worsen   
• Forecast the movement of plas&c waste across marine and freshwater ecosystems   
• Pinpoint communi&es at the highest risk of health complica&ons due to plas&c exposure   
• Assess the human health risks posed by microplas&cs and chemical contamina&on   
• Enable targeted interven&ons by health systems, researchers, and public health officials   

Why Poseidon Matters   

While plas&c pollu&on efforts righrully focus on environmental damage, Poseidon uniquely connects 
pollu&on data to human health risks. This allows for:   
 

• Public Health Interven&ons – Poseidon helps health departments and policymakers pinpoint 
vulnerable communi&es most likely to experience adverse health effects from plas&c exposure. 
This ensures that health educa&on, preven&ve care, and outreach efforts can be directed to 
those who need them most.   

• Advancing Scien&fic Research – By iden&fying high-risk popula&ons, Poseidon enables 
researchers to study the long-term health consequences of plas&c contamina&on, including 
plas&c/microplas&c inges&on, endocrine disrup&on, and chronic disease links.   

• Helping Health Systems Prepare for the Future – Healthcare providers can use Poseidon’s 
predic&ve insights to an&cipate plas&c-related health issues in their pa&ent popula&ons, from 
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respiratory complica&ons to toxic exposure effects, ensuring that future care delivery models 
account for emerging environmental health risks.   

• Proac&ve plas&c waste intercep&on – Stopping pollu&on before it reaches cri&cal ecosystems.   
• Informed policymaking – Enabling data-driven decisions to, for example, regulate plas&c use and 

disposal.   
• Smarter resource alloca&on – Helping organiza&ons priori&ze environmental protec&on efforts 

for maximum impact.   

Proven Success & Global Expansion   

Poseidon was ini&ally funded by Natural Resources Canada (NRCan) and the U.S. Na&onal Oceanic and 
Atmospheric Administra&on (NOAA) and successfully demonstrated in the Foxe River Basin in the 
Canadian Arc&c, where it mapped the movement of plas&c debris in fragile marine ecosystems. 
Following its success, Poseidon is now being scaled for broader applica&ons worldwide, with expanded 
capabili&es for tracking plas&c pollu&on in major river systems, urban coastal zones, and regions with 
high environmental vulnerability.   
 
As plas&c pollu&on con&nues to threaten both human and planetary health, Poseidon represents a 
breakthrough in how we fight this crisis – both cleaning up the damage as well as predic&ng and 
preven&ng it at scale. To facilitate collabora&on, data from Poseidon on plas&c presence in oceans will be 
made publicly available through a STAC catalog (Figure 4).    
 

 
Figure 4: STAC catalog for Poseidon raster data showing plas.c presence. 

Current State and Future Outlook 

Today, we stand at a crossroads in the fight against plas&c pollu&on. On one hand, the current state of 
our oceans and environment is troubling: millions of tons of plas&c waste circulate in marine ecosystems, 
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harming wildlife and poten&ally human health, and plas&c produc&on con&nues to rise. If we maintain 
“business as usual,” studies warn of a drama&c escala&on of the crisis. The UN Environment Programme 
projects that the amount of plas&c entering aqua&c ecosystems will nearly triple by 2040 without 
meaningful ac&on. By that &me, the cumula&ve stock of ocean plas&c could reach 600 million tons, and 
plas&cs would be even more deeply ingrained in food webs and water supplies. We could also see 
plas&cs contribu&ng to climate change the produc&on and incinera&on of plas&cs release a significant 
source greenhouse gas emissions.6 
 
On the other hand, there is hope that we can change course. The same UN analysis found that concerted 
global ac&on could reduce the flow of plas&cs into the ocean by about 80% by 2040. Achieving this 
would require a suite of approaches: redesigning products and packaging for reuse, scaling up recycling 
and waste collec&on, subs&tu&ng sustainable materials, and cuung back on unnecessary single-use 
plas&cs. Encouragingly, many countries and ci&es are already seeing posi&ve results from policies like 
plas&c bag fees/bans and boNle deposit programs – oXen repor&ng sharp drops in liNer and plas&c 
consump&on. Innova&on is accelera&ng as well: from sensors to detect plas&cs in waterways to novel 
biodegradable materials and advanced filtra&on systems that capture microplas&cs. In addi&on, 
emerging technologies like the Poseidon Plas&c Tracking System are leveraging AI and geospa&al 
intelligence to predict plas&c pollu&on movement and its health consequences. Its ability to iden&fy at-
risk communi&es can inform public health educa&on and interven&ons before plas&c exposure leads to 
long-term harm. 
 
Most importantly, there is now global recogni&on of the plas&c pollu&on problem. Organiza&ons like the 
UN, WHO, NOAA, the EPA, and USGS are ac&vely researching and advising on solu&ons, while grassroots 
movements push for change.  

Connecting Environmental and Human Health Risks 

The environmental destruction caused by plastic pollution is inseparable from its impact on human 
health—and vice versa. Plastics don’t just harm marine life and ecosystems; they break down into 
microplastics and leach toxic chemicals that enter our food chain, water sources, and even the air we 
breathe. Plastics simultaneously contribute to chronic disease, endocrine disruption, and other long-
term health risks as well as perpetuate environmental harm. Increased healthcare needs drive greater 
consumption of single-use plastics in medical settings, while polluted water and soil compromise food 
security and biodiversity. The same plastic waste that chokes marine animals and disrupts ecosystems 
also infiltrates our bodies, reinforcing that protecting the environment isn’t just about conservation 
alone – it’s about safeguarding human health, and in turn, the health of the planet itself. 
 
 
The coming years are likely to bring stronger regula&ons and a shiX toward a “circular economy” for 
plas&cs, where materials are recovered and reused instead of discarded. While it took decades for the 
world to awaken to this issue, the response is rapidly gaining steam. If governments, industries, and 
consumers align in embracing sustainable prac&ces – and in some cases alterna&ves to plas&cs 
altogether – we can significantly diminish the scourge of plas&c pollu&on and protect ocean health for 
future genera&ons. The problem is monumental, but so is the global effort now underway to solve it. As 
UNEP’s Execu&ve Director Inger Andersen op&mis&cally stated, we are “on track for a cure” to the plas&c 
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pollu&on epidemic – and the ac&ons we take in the next few years will determine the legacy we leave on 
our shared blue planet.6  
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