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Introduction
The Growth of Plastics
Though the earliest forms of plastic—cellulose-based compounds—were first 

created in the 1860s, it was not until World War II that the mass production of 

plastics as we know them today began. The creation of plastic as a durable, 

malleable, weather-resistant material was a breakthrough to reduce human 

dependence on natural resources. In the post-war boom, plastic use became 

widespread, being used in machinery and later in a whole new range of 

consumer products that capitalized on its unique properties. 

During this initial phase of widespread use, the world was producing around 

2 million metric tons of plastic annually (Geyer & Jambeck, 2017). Over time, 

innovations and population increase caused plastic production to skyrocket. 

It is estimated that over 300 million metric tons of plastics are now produced 

annually. The variety of plastics has also increased, with more than 20 different 

varieties being frequently used by people globally, each with a different 

composition and life cycle (North & Halden, 2013). 

Plastic’s unique characteristics not only determine its uses but also its recyclability 

and disposal. The sheer scale of plastic production and lack of adequate waste 

management systems ultimately lead to plastic pollution; this negatively 

affects the environment, wildlife, and its own creators - humans.Photo courtes of Natalie Dmay 6
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Increasing Plastic Pollution

In the 1960s, plastic began to wash up on beaches and be deposited in rivers or lakes worldwide. Since that 

time, there has been concern among the public about plastic pollution and the effects it has on the natural 

environment and the health of wildlife (Marty, 2020). Despite these concerns and the calls for increased 

awareness and regulation, the production of plastic continued to grow exponentially, surpassing the production 

of many other human-made materials that existed long before. 

Estimates state that over 8 billion metric tons of plastic have been produced to date and of that, only 30% are 

still in use. Of the 70% of plastics produced but not in use, 60% are sitting in landfills or have been dispersed into 

the natural environment, while the remaining 10% have been recycled or incinerated (Geyer & Jambeck, 2017). 

One of the main problems is that more plastic is entering the world than leaving it. 
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In 2015, only 75% of the total plastic produced that year left the ‘use’ phase, 

meaning 25% of it was newly added (Geyer & Jambeck, 2017). Without extensive 

cleanup actions to dispose of plastics, plastic accumulation will increase, 

further worsening the cycle (Y. Zhang et al., 2020). Research has uncovered 

how widespread plastic pollution is within the marine ecosystem, as microplastics 

have been found within crustaceans in the deepest parts of the world’s oceans, 

including the Mariana Trench (Jamieson et al., 2019). There is no place that 

plastic pollution cannot reach. 

The chemical composition of plastics makes solving the problem of pollution 

harder, as plastics will usually fragment into smaller pieces, including 

microplastics, and never truly biodegrade. This causes further harmful effects as 

these durable microplastics are better able to invade ecosystems and remain 

indefinitely (Abbasi et al., 2020). Given the ocean covers 70% of the earth, the 

invasion of plastic pollution into marine ecosystems is of serious concern. Millions 

of tons of waste make their way into our oceans annually, with over 80% made 

of plastic (Thevenon et al., 2015). 

Much of this plastic pollution originates from urban and industrialized areas on 

land, which is unsurprising when considering that 40% of the world’s population 

lives within 60 miles of the coast. Given the human population is set to double 

within the next 50 years, with a large percentage continuing to inhabit coastal 

regions, the amount of plastic pollution created will undoubtedly increase

and contaminate our ecosystems further (Browne et al., 2011).
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What are plastics?
Plastics can be defined as either synthetic or semi-synthetic polymers made from 

organic materials such as oil and petroleum. There are three different types of 

polymers: natural polymers, which are found in many natural substances such 

as cotton, wool, and silk; semi-synthetic polymers, which are natural polymers 

that have undergone chemical modification; and synthetic polymers, which are 

entirely man-made. 

Plastic production begins when raw materials are first extracted from the earth 

and chemically processed into polymer chains (Hamilton et al., 2019). The 

polymers can be combined in vast numbers to form resins such as polyethylene 

and polystyrene. These materials can be used in packaging or can be 

converted into other types of plastics under high heat (Hahladakis et al., 2018). 

The low weight and essentially limitless functionality of plastics account for 

their popularity in the modern world. While these characteristics have been 

invaluable in many ways, they pose huge obstacles for recycling and disposal. 

During its use and after disposal, plastic breaks down into different shapes and 

sizes, each classified differently. Plastic under one micrometer long is considered 

nanoplastic; microplastics measure less than five millimeters; macroplastics 

measure between 5–50 centimeters; while megaplastics are pieces larger than 

50 centimeters. Plastics are also grouped into primary and secondary plastics 

depending on their size, with primary plastics being items that maintain their 

original size and secondary plastics being those that have decreased in size due 

to fragmentation, degradation, and mineralization.

Photo courtesy of Nick Fewings
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How are Plastics Transported?
A majority of the plastic that ends up polluting the oceans, 

lakes, forests, and other natural environments did not 

originate nearby; plastic frequently travels long distances to 

reach its current location. The low weight and combustibility 

of plastics allow easy movement through channels such as 

air and water currents to natural environments. Much of the 

plastic entering the ocean originates from the inefficient 

waste management of consumer products and through 

spillages or losses throughout transportation and disposal.

 Thanks to their tiny size and weight, microplastics can easily 

make their way to the ocean through waste discharge from 

pipes or intentional dumping and littering (Horton & Dixon, 

2018). Between 21–42% of all global plastic waste is kept 

in landfills, with many having poorly managed conditions, 

allowing plastics to be easily lost into natural environments 

(Nizzetto et al., 2016). As the world’s largest ecosystem, 

the ocean has been described as the ultimate sink for all 

environmental plastics (Woodall et al., 2014), since that is 

where the majority of plastics are ultimately transported. 

According to the WWF, 80% of plastics in the ocean have 

terrestrial, rather than aquatic origins. The majority are not 

from ocean-related activities, such as fishing. Once plastics 

reach the ocean, they do not usually accumulate in the 

initial area and can travel significant distances, at times 

further from where they were originally discarded (van 

Sebille et al., 2012). 

Freshwater sources such as lakes and rivers also retain 

plastics within their sediments (Nizzetto et al., 2016). 

Scientists have noted that although the average amount 

of plastic particle accumulation in freshwater bodies is 

generally small, some bodies of water are so perfectly 

positioned that they allow plastic accumulation at higher 

concentrations than that of even the ocean (Horton 

& Dixon, 2018). Overall, studies have determined that 

the transportation of plastics is mainly determined by its 

environment and factors such as the weather and nearby 

human activity (A. A. Horton & Dixon, 2018). 

Photo courtes of Naja Bertolt Jensen
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Plastic Pollution Transport by Water 
Rain—or rather humans’ initiative to build appropriate water drainage systems—

is one of the main ways plastic enters our ecosystems. Studies show that 

drainage systems are the main path that microplastics take to enter bodies 

of water (Boucher & Friot, 2017; Horton & Dixon, 2018). Litter and other waste 

collected on the streets are washed away by rain showers, escaping into the 

environment through gutters and pipes. 

Even without considering litter, the expansion of urban environments itself 

is driving microplastic pollution in marine environments. Roads generate 

microplastics, with the abrasion of car tires releasing synthetic polymers into the 

environment, alongside microplastics from degraded road paints (Boucher & 

Friot, 2017). While soil is pervious, meaning it allows water and other liquids to 

pass through it, human-made surfaces such as concrete and tarmac roads are 

impervious. Two-thirds of the losses of primary microplastics into the ocean occur 

through road runoff (Boucher & Friot, 2017), where fallen rainwater accumulates 

microplastics on the roads, transporting them to water sources, and eventually 

the ocean.

The washing of polyester and acrylic clothes in washing machines also releases 

fibers into the water system. Clothing fibers are found in wildlife habitats that 

receive sewage discharge, while wastewater sampling shows that a single item 

of clothing can produce thousands of fibers per wash (Browne et al., 2011). 

The mixing of microplastics with wastewater and sewage, and its subsequent 

introduction into aquatic environments, allows for its accumulation. Areas in 

close proximity to storm drains have been observed to contain relatively high 

amounts of plastic fragments, as the runoff is carried through the water 

streams to the natural environment (Horton et al., 2017).

Photo courtes of Naja Bertolt Jensen

Photo courtes of Naja Bertolt Jensen
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Plastic Pollution Transport by Air
Due to the low weight of many plastics, some are prone to escape landfills 

unintentionally, particularly during strong winds. The traveling of microplastics 

through the air has been described by scientists as ‘urban dust’, with many of 

the airborne particles coming from the dirt found on streets (Horton & Dixon, 

2018). Airborne plastics particles can also end up in terrestrial or aquatic 

environments when heavy rainfall forces the particles back to earth. 

Plastics traveling through the air have the greatest potential to disperse, as their 

movements are influenced by air currents and are not hindered by material 

obstacles such as rocks, plants, or buildings (Horton & Dixon, 2018). Wind speed, 

direction, and turbulence all affect plastics’ transportation and distribution (Y. Zhang 

et al., 2020). Airborne microplastic fibers pose a risk to human health as they can 

be potentially inhaled, damaging the lungs and other organs (Pauly et al., 1998). 

Research analyzing the atmospheric fallout of microplastics in Greater Paris, 

France, detected between 2 and 355 particles/m2/day, with levels higher in urban 

than suburban areas. Nearly all of the microplastics collected were fibers and of 

these, 29% of them were either fully or partially made out of petrochemicals 

(Dris et al., 2016). While most studies on the influence of microplastics and 

nanoplastics on human health have naturally focused on the digestive tract, 

research on the inhalation of plastics is increasing and summarized well in Prata’s 

review of current knowledge (Prata, 2018). Human reactions to the presence 

of inhaled plastic fibers include asthma-like responses, chronic pneumonia, 

bronchitis, lung cancer, cardiopulmonary disease, lesions in the respiratory 

system, and cancer as a result of DNA change through chronic inflammation 

(various, in Prata, 2018).

12Photo courtesy of Pixabay



Plastic in Soil
Due to wind and water transport, microplastics find their way into the soil on 

farms and agricultural land. When sewage treatment plant spillages occur, 

many of the microplastic particles that are not filtered out will be discharged 

into a mud-like sludge. This allows them to enter into our soils, as the sludge 

is commonly used as a fertilizer (Nizzetto, Bussi, et al., 2016). Estimates from 

industrialized nations show that the application of sewage sludge coming from 

wastewater treatment plants is a key factor in the introduction of microplastics 

into agricultural soils; how that impacts human health is under-studied (Nizzetto, 

Futter, et al., 2016). 

Microplastics are also transferred into the soil through plastic mulch film (Y. Huang 

et al., 2020), which covers the bases of some crops to prevent weed growth. 

Plastics can also make their way into our soil due to their presence in common 

agriculture products, such as mulch and bale twine, as those items are prone 

to degrade into secondary microplastics (Nizzetto, Bussi, et al., 2016). In Europe, 

studies show that hundreds of millions of tons of microplastics are added to the 

soils used for agriculture annually through sludge fertilizer application (Horton & 

Dixon, 2018). Organisms such as earthworms, which we depend on to aerate 

and cycle soil nutrients are dying due to the toxic plastics present in their envi-

ronment, ultimately reducing agricultural productivity (Horton & Dixon, 2018). 

Photo courtesy of Markus Spiske

Photo courtesy of Muhammad Numan
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Plastic Use in the Medical Industry
The medical industry has been highly reliant on plastics since their mass production. Plastic is a significant component of 

vital medical equipment, such as IV bags and tubing. While the use of plastics has led to more efficient, hygienic medical 

care, it also accounts for up to 25% of total waste generated in the industry (B.-K. Lee et al., 2002). Despite the medical 

industry’s reliance on plastics, the amount of plastic waste that hospitals and medical facilities in the United States generate 

represents approximately 0.2% of the total waste generated by the country (North & Halden, 2013).

In part, this is because hospitals are inclined to use non-

disposable plastic products that have a longer overall 

lifespan, such as prosthetics and engineered tissues (North 

& Halden, 2013). Healthcare contributes significantly 

to countries’ GDP, accounting for over 16% and 10% of 

the GDP of the United States and Canada, and varying 

between 8-10% for most European countries (The World 

Bank, 2018). With these contributions, the industry’s input 

could force manufacturers to listen to demands towards 

creating more sustainable and safer plastics, and act 

accordingly (North & Halden, 2013).

While some medical plastics have long life cycles, the 

use of single-use items is common. The most common 

single-use items found in hospitals are syringes and latex 

gloves, which while providing more patient safety, also 

are one of the main contributors to plastic waste (North 

& Halden, 2013). The disposal of single-use medical items 

and other hazardous medical products usually involves 

incineration to prevent contamination or the spreading of 

infectious diseases. Incineration, however, has the potential 

to produce toxic ash that can seep into and pollute our 

groundwater (North & Halden, 2013). Ironically, as hospitals 

continue to produce plastic waste with disposable products, 

they harm the people they aim to help.

There is no doubt that humans have benefitted from the 

invention and mass production of plastics as used in the 

medical industry. Their versatility, cost-effectiveness, light 

weight, and compatibility with human bodies have made 

them incredibly popular (North & Halden, 2013). The diversity 

of polymers has led to the production of products ranging 

from disposable syringes, IV bags, and sterile packaging to 

prosthetics and latex gloves (North & Halden, 2013) These 

items and many more have undoubtedly saved lives and 

increased hygiene levels, though recent events have 

highlighted the dependence on single-use plastic in 

healthcare and its environmentally damaging effects.

Photo courtes of Hennie Stander
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Plastic and COVID-19
Emerging in December 2019, the ongoing COVID-19 pandemic has caused 

massive social, economic, and environmental damage. To combat the highly 

contagious respiratory virus, governments implemented a range of measures, 

including lockdowns, restriction of social contact, and the mandatory use of 

personal protective equipment (PPE), most of which is made of plastic (Patrício 

Silva et al., 2021). Single-use facemasks, gloves, face shields, and other PPE have 

undoubtedly saved countless lives, particularly for frontline workers in health 

industries. They have also, however, had a disastrous effect on the environment, 

reversing the momentum of efforts to reduce plastic pollution (Benson et al., 

2021; Patrício Silva et al., 2021). 

The surgical masks most commonly worn by nurses, doctors, and now the 

general public each contain 4.5g of polypropylene and other plastics that 

disintegrate into microplastic particles under high temperature and UV 

exposure. These microplastics will never dissolve completely but remain in the 

environment (Abbasi et al., 2020). Globally, an estimated 3.4 billion single-use 

face masks and shields are discarded daily due to the COVID-19 pandemic 

(Benson et al., 2021). 

As a result of COVID-19, some hospitals reported a tenfold increase in the 

amount of medical waste when compared to pre-pandemic levels, while others 

reported 370% and 350% increases (Abu-Qdais et al., 2020; Klemeš et al., 2020). 

To put this into perspective, the 11 million inhabitants of a single city in China, 

produced 200 tons of medical waste in one day during the pandemic, six times 

more than the usual daily average (Saadat et al., 2020). If this increase holds 

true in the United States, an entire year’s worth of waste from US hospitals 

could have been generated in just 2 months (Cutler, 2020).

Photo courtes of Sorapong ChaipanyaPhoto courtes of k-e-k-u-l-é
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While medical waste has saved lives in the short term, this is not the case for 

other pandemic pollution.  With lockdowns in place, e-commerce boomed. 

Americans spent over $790 billion on online purchases during 2020, an increase 

of over 30% from 2019 (US Department of Commerce, 2021). Each product in 

plastic packaging, packed in styrofoam, with the box secured with plastic tape 

has added to the mountains of waste already generated by COVID-19. 

Such huge amounts of additional waste have left disposal facilities struggling 

to cope, particularly incineration plants, given this is the preferred method 

of disposal for infectious or contaminated waste, as mandated by the World 

Health Organization (WHO, 2017). The incineration of plastic releases hazardous 

pollutants including greenhouse gasses into the atmosphere, furthering 

environmental damage (Vanapalli et al., 2021).

While COVID-19’s effect on plastic pollution is immensely damaging, there 

is hope that this crisis presents an opportunity to ‘build back better’. Existing 

structures struggled to cope with the outbreak and reform is clearly warranted; 

changes in production are crucial to encourage the shift towards lasting, 

large-scale sustainability.

Photo courtes of Nataliya Vaitkevich

Photo courtes of Nataliya Vaitkevich
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Plastics and One Health
The concept of ‘One Health’ stresses the need to approach health in a holistic 

manner. Instead of focusing on human health alone, ‘One Health’ recognizes 

the need to account for health in humans, animals, and ecosystems, knowing 

that these areas are all intrinsically connected and that poor health in one area 

negatively impacts the others (Destoumieux-Garzón et al., 2018). The impact 

of plastic accumulation in our ecosystems is a ‘One Health’ issue and is not 

confined to affecting ecosystems alone.

Photo courtes of  Arek Socha 17
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Biotransfer of Microplastics in Marine Ecosystems
Microplastics have been found to transfer across trophic levels, essentially 

traveling up the food chain as animals ingest other animals that have already 

ingested plastics. A recent meta-analysis study reviewed 116 studies covering 

411 species from producers (seagrass), primary consumers (mussels, fish) to 

top predators (dolphins and whales) (Miller et al., 2020), concluding that 

bioaccumulation is widespread in the marine ecosystem. 

Feeding strategy plays an important role in determining the concentration of 

microplastics for marine species (Miller et al., 2020; Setälä et al., 2014). Species 

that feed by filtering water or sediments (i.e., filter-feeders), such as lugworms 

and mollusks, are more likely to have higher plastic concentrations than species 

that selectively choose their prey (Bour et al., 2018; Miller et al., 2020; Setälä et 

al., 2014). Some lab studies have further corroborated that microplastics can be 

transferred from mollusk to crab and pufferfish (Farrell & Nelson, 2013; Santana et 

al., 2017). 

The transfer of microplastics across organisms can not be 

fully understood without considering the interactions among all involved species 

simultaneously. To get a better estimate of the bioaccumulation of microplastics 

in the marine eco-system, a study modeled the Cetacean food webs in the 

Northeastern Pacific under different scenarios of concen-tration and exposure 

time of microplastics (Alava, 2020). 

Under a longer exposure time (1 year), microplastics in bivalves such as blue 

mussels and Pacific oysters can reach weights of approximately 20g/kg (> 4300 

particles/kg) (Alava, 2020), essentially 2% of their bodyweight. Unexpectedly, 

squid has much higher levels of bioaccumulation of microplastics than filter 

and suspension feeders (i.e., mollusks, oysters, crabs, shrimps), and even higher 

than some predatory fish (e.g., halibut, salmon) and cetaceans (Alava, 2020). 

Modeling suggests continuous exposure to prey with high-loaded microplastics 

increases the level of microplastics in top predators such as killer whales, with 

plastics making up 14.5g/kg, (> 3200 particles/kg), or 1.45% of their body weight 

(Alava, 2020). Although modeling is only an approximation of the real world, the 

results depict a concerning picture as humans consume a variety of seafood 

across all trophic levels throughout their lives. The true cost to human health will 

likely only be known in time.

Most evidence of bioaccumulation comes from lab studies where high concen-

trations of microplastics and additives were used in the experiment, which may 

not accurately reflect environmental concentrations. Therefore, more studies are 

needed to directly measure microplastics in the food web. Similarly, monitoring 

the background concentration of microplastics would allow for better 

evaluation of the risks microplastics pose to humans, animals, and ecosystems.
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Biotransfer of Microplastics in Terrestrial Ecosystems
Compared to our knowledge of the bioaccumulation and 

risk of microplastics in marine environments, our knowledge 

of terrestrial ecosystems is more limited (de Souza Machado 

et al., 2018; Rillig, 2012). Given our reliance on agriculture 

for survival, the concentration of MPs in soil and crops 

should be of grave concern, yet only around 5% of the 

research on microplastics has focused on terrestrial or 

ecosystems on land (Qi et al., 2020). Despite that, evidence 

is growing as to plastics in terrestrial food chains. 

A range of terrestrial animals have been found to have 

ingested plastics, including livestock animals eaten by 

humans, allowing microplastics an additional route into 

the food chain. A number of studies have highlighted how 

the plastic compounds featured in animal feed packaging 

have transferred to the feed itself (e.g., Dong et al., 2020; 

Wang et al., 2021). Other studies have demonstrated the 

presence of microplastics in swine, poultry and sheep 

feces (Beriot et al., 2021; Wu et al., 2021); this is concerning 

on multiple levels, as not only does that indicate the likely 

presence of plastics within the animal, but also presents 

another pathway for plastics into the soil. In fact, one 

Mexican study examining microplastics found microplastic 

concentrations increased between the soil, earthworm 

casts, and chicken feces, demonstrating plastic 

accumulation (Huerta Lwanga et al., 2017).

Photo courtes of FLY:D 19



Plastic in Other Food Sources
Outside of meat and fish sources, plastic particles have 

also been documented in a wide range of foods, including 

fruit, beer, honey, and salt. The average number of particles 

found in beer, for example, is 4.05 microplastic particles per 

liter (MP/L) while analysis of sea salt revealed 212 MP/kg 

(Kosuth et al., 2018), with the majority of all particles being 

fibers. Two studies of plastic contamination in honey 

revealed averages of 166 and 173 fibers/kg in 2013 and 

2015 respectively (Liebezeit & Liebezeit, 2013, 2015). A 

study in Italy documented microplastics in fruits (i.e., 

apples, pears) and vegetables (i.e., broccoli, carrots) for 

the first time (Oliveri Conti et al., 2020).

Plastic is also present in the water we drink, both from 

the faucet and bottled sources. Research analyzing the 

microplastic content in water sampled around the world, 

found tap water to contain 5.45 microplastic particles per 

liter globally. When broken down by country, however, the 

US had the highest mean concentration of microplastics 

in tap water, with 9.24 particles per liter (Kosuth et al., 

2018). Research combining the results of several studies 

featuring bottled water found, on average, samples 

contained 94.37 microplastic particles per liter (MP/L), 

a huge increase when compared to tap water (Cox et 

al., 2019). Based on the average US recommended daily 

consumption of water—with the majority coming from 

the tap and the remainder from bottled sources—adult 

males drink 55 MP/L from water alone, while adult females 

consume 51 MP/L. Drinking solely bottled water increases 

this total dramatically, up to 349 and 255 MP/L for adult 

males and females, respectively (Cox et al., 2019). Given 

that tap water should not be consumed in some areas of 

the United States, due to contamination by heavy metals 

or other hazardous materials, the high concen-tration 

of microplastics in bottled water is concerning. 

Photo courtesy of Emilian Robert Vicol
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Human Consumption of Microplastics and Food Safety
Americans on average consumed about 19.2 pounds of seafood in 2019 (NOAA 

Fisheries, 2019), but figures like this will vary by region and proximity to the ocean. 

Although data is lacking in terms of how much microplastic Americans eat via 

seafood, research in Europe found consumers could have digested between 1,800 

and 11,000 plastics particles annually from shellfish alone (Van Cauwenberghe & 

Janssen, 2014). When considering dietary intake from salt, water, honey, alcohol, 

and seafood together, the estimated annual consumption of microplastics for 

Americans was from 39,000 to 52,000 particles, with the highest numbers seen in 

male adults (Cox et al., 2019). 

Ultimately, when including diet types from both terrestrial and marine sources, 

humans could be potentially exposed to about 100,000 microplastics per capita 

(van Raamsdonk et al., 2020). The actual consumption of microplastics varies greatly 

among geographical regions, diet types and sources, and food processing (Daniel 

et al., 2021; van Raamsdonk et al., 2020). Research recently identified the presence 

of microplastic particles in human blood, demonstrating that human exposure to 

plastic particles results in their absorption into the bloodstream (Leslie et al., 2022). 

The research found polyethylene terephthalate (PET), polyethylene, and polymers 

of styrene—some of the most commonly found plastics  in the world, used, for 

example, in food packaging—were the most widely encountered polymer types. 

The ways in which plastic affects human health has been studied to varying extents, 

with some areas studied far more often than other areas. Animal studies, however, 

have demonstrated microplastics can cause a myriad of sublethal effects, 

including cell toxicity, inflammation, and interference with microbiomes, and male 

fertility (D’Angelo & Meccariello, 2021; Huang et al., 2021; Meaza et al., 2021). 



Plastics and Human Health
The proven transport of microplastics into the food chain is undoubtedly 

impacting human health. 

While research is still ongoing, the adverse effects of plastic transferal into 

human bodies can affect a wide range of bodily systems, as detailed below. 

Similarly, the mass production of plastics has coincided with significant growth 

of respiratory disease, cardiovascular disease, different forms of cancer, and 

reproductive health (Boffetta & Nyberg, 2003). The production of plastics has 

also led to an increase in carbon emissions - in 2015, the global greenhouse 

gas (GHG) emissions of standard plastics was 1.7 Gt of CO2 equivalent 

throughout the plastics’ life-cycle (Zheng & Suh, 2019). These increased 

levels of airborne pollution are having significant impacts on our health.
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What is BPA?
Bisphenol A, or BPA (C15H16O2) is used to manufacture plastics and is a highly 

produced organic chemical, is an endocrine disruptor. Numerous studies have 

documented how BPAs exposure to heat, acidic or alkaline conditions, or 

incomplete polymerization during production can cause ‘unreacted’ BPA to 

transfer into the surrounding substances (various, in Foster et al., 2019). Given 

BPA is used in items such as microwave-safe containers and food storage 

tupperware, this can contaminate food. Public messaging about BPA and its 

health risks has been uncoordinated and generated controversy (Patisaul, 2010). 

While the US Food and Drug Administration states BPA is not dangerous at the 

levels people are exposed to, these levels are likely underestimated. In contrast 

to the FDA, the US National Toxicology Program (NTP) states there is a concern 

for adverse effects on the brain, behavior, and prostate gland of fetuses, babies, 

and children (Patisaul, 2010). Exposure to BPA during perinatal and postnatal 

periods has been found to increase susceptibility to disease across the whole 

life cycle (J. Lee et al., 2018). BPAs have been identified in human breast milk, 

blood serum, umbilical cord serum, and other human substances (J. Lee et al., 

2018). A systematic review of numerous BPA studies noted this compound “a 

direct negative impact on maternal, fetal, and neonatal outcomes, including 

birthweight, rates of preterm birth, developmental defects, and recurrent 

miscarriage” (Pergialiotis et al., 2018). Research conducted by the CDC 

found BPA in the urine in 95% of the US adult population, showing widespread 

accidental consumption and exposure (Calafat et al., 2005). 
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Plastics and Respiratory Disease
The manufacture and disposal of plastics pollute the air 

we breathe, which ultimately affects the respiratory 

system. During the extraction of plastic’s raw materials 

and their processing into plastic products, a vast amount 

of air pollution is created, particularly when compared 

to levels at the end of World War II, before mass plastic 

production began (Bornehag et al., 2004). There has 

been a persistent increase in air pollution in the form of 

volatile organic compound (VOCs) emissions (Li et al., 

2020; US EPA, 2016; W. Wei et al., 2011), carbon monoxide 

(CO), nitrogen oxides (NOx), and particulate matter 

(PM) (US EPA, 2016). 

VOCs are primary pollutants commonly seen in everyday 

items such as gasoline, paint, air freshener, and more and 

can vary in concentration between outdoor and indoor 

settings. The chemical constituents of plastics have been 

identified in household dust, and research suggests they 

may be associated with the allergic diseases of rhinitis, 

eczema, and asthma in children (Bornehag et al., 2004). 

VOCs have also been found to be released through 

plastic debris photodegradation or broken down by light 

(Lomonaco et al., 2020).

Carbon monoxide (CO) is a staple in the making of 

plastics and detergents and is also released through the 

burning of plastic waste. A tasteless, odorless gas, CO 

is created by the body’s catabolism of hemoglobin; 

with the growth of fossil fuels, however, there has been a 

significant increase in levels. A healthy carbon monoxide 

level is 0.4–0.7%, however, in the United States, the average 

carbon monoxide level is 1–2%, with smokers averaging 

5–6% (Meredith et al, 1998). CO is heavily released through 

incomplete combustion, which can cause headaches, 

fatigue, dizziness, and drowsiness (OSHA, 2012). 

Nitrogen is used heavily within plastic manufacturing, 

particu-larly within molding. The production of adipic acid, 

a powder used predominantly for manufacturing nylon 

fibers and plastics, emits nitrogen oxides (US EIA, 2011). 

When inhaled, oxygen bonds to the nitrogen oxide, 

making nitric acid in the upper respiratory tract, which 

eventually reaches the lower respiratory system due to 

increased heart rate from exercise. At average rates 

(13 ppm), there will be eye and nasal irritation. However, 

if exposed to 150 ppm for 30 mins to an hour, a person 

could become asphyxic and develop pulmonary edema  

(National Research Council, 1998). 
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Incinerating plastic products is a major source of harmful air 

pollution that contributes to respiratory disease. The burning 

of plastic waste releases a wide range of toxic chemicals, 

including dioxins, furans, halogens, and carcinogenic gases 

(Valavanidis et al., 2008). In research simulating the open-

burning of multiple common types of plastic waste—as is 

carried out throughout the world—the soot and solid ash 

created were analyzed. Results identified persistent free 

radical chemicals, known for their toxicity as inhalable 

particles; toxic heavy metals such as lead (Pb), zinc (Zn);  

elements such as aluminum (Al), silicon (Si) sodium (Na), 

magnesium (Mg), and more were present (Valavanidis et al., 

2008). The inhalation of fumes containing lead, for example, 

can cause lead poisoning and also affect reproductive 

hormone levels (Dehghan et al., 2019). The inhalation of 

silicon leads to the development of pulmonary fibrosis 

(Gordova et al., 2021; Koga et al., 2021). Burning plastic and 

garbage also produces polycyclic aromatic hydrocarbons 

(PAHs), a class of chemicals that occur naturally in coal, 

crude oil, and gasoline, but which are also produced when 

substances such as plastics and garbage are burned. PAHs, 

which are also found in cigarette smoke and in higher 

concentrations among smokers (CDC Environmental Health, 

2014), can form toxic airborne particles harmful to human 

health, affecting fertility, fetal health, and the respiratory and 

cardiovascular systems.

As a by-product of burning plastic, airborne particles are 

released, which range in size from large flakes of ash to 

microscopic particulate matter (PM). PM can be categorized 

into PM10, smaller than 10 micrometers, and PM2.5, smaller 

than 2.5 micrometers. When PM is inhaled, it is fine enough 

to be able to enter the bloodstream, as well as create 

environmental effects such as haze. In a study, changes in 

the  health of adults near a steel factory were measured 

through peak respiratory flow (PEF). The results showed higher 

concentrations of lead led to lower PEF numbers, which also 

showed a negative correlation for smokers (Dusseldorp et 

al., 2012). Worryingly, research suggests PM2.5 may act as a 

carrier for even smaller airborne microplastics, which in turn 

could be a vector for PAHs (Akhbarizadeh et al., 2021).
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Plastics and Cardiovascular Disease
Cardiovascular disease is the leading cause of death in 

America. In attempts to solve this issue, the American Heart 

Association promotes exercise and research to help reduce 

this disease’s influence.. However, Cardiovascular diseases 

can also be caused by environmental issues. The cardio-

vascular system is the system consisting of the heart, arteries, 

veins, platelets, and capillaries to circulate nutrients and 

oxygen throughout the blood and remove waste, such as 

carbon dioxide. The cardiovascular system is connected to 

the respiratory system, so certain molecules/compounds 

that are breathed in will cycle through the bloodstream 

causing symptoms of cardiovascular disease within the body. 

Phthalates are most commonly used as plasticizers to 

increase the flexibility and plasticity of materials such as 

PVC (Mariana et al., 2016) and impact the cardiovascular 

system, among others. They are known as the ‘everywhere 

chemical’ for their presence in such a wide range of 

products, from packaging and toys to flooring. Unfortunately, 

they can also leach into the environment and our bodies, 

after which they are broken down by enzymes in tissues, 

particularly the intestine (Mariana et al., 2016). 

Phthalates have been associated with alterations in heart 

rate variability and cardiovascular reactivity (Jaimes et 

al., 2017). Research also found an association between 

phthalate exposure and increased systolic blood pressure 

(SBP) in adolescents (Trasande & Attina, 2015). The elderly 

have also been identified as being at increased coronary 

risk due to phthalate exposure (Lind & Lind, 2011). Exposure 

to phthalates has also been documented to affect the 

electrical activity and contractility of cardiac muscle cells 

(various, in Jaimes et al., 2017).

For the first time, the toxic chemicals in plastics have been 

linked to deaths. A 2021 study identified an association 

between phthalates and associated morbidity, attributing 

over 90,000 deaths in 2013–14 to phthalate exposure 

(Trasande et al., 2021). Not only is this a shocking 

statistic in terms of deaths associated with plastic-based 

compounds, but the economic cost is also high, with 

researchers estimating these phthalate-attributable 

deaths to have cost around $40 billion in lost economic 

productivity (Trasande et al., 2021).
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Plastics and the Endocrine System
The endocrine system consists of the body’s 

various hormones and regulates all biological 

processes within the body, such as brain and 

nervous system development, reproductive 

function, metabolism, and blood sugar levels 

(US EPA, 2015a). Plastics contain a range of 

hazardous chemicals that can leach into our 

bodies’ systems. Examples of this are endocrine-

disrupting compounds/chemicals (EDCs) that 

alter the functioning of the endocrine system, 

adversely affecting human health. Human 

exposure to EDCs typically occurs through 

ingestion, inhalation, and absorption through the 

skin (Monneret, 2017). 

EDCs inhibit hormone activity by interfering with 

hormone synthesis, transport, metabolism, and 

excretion (Darbre, 2020). For instance, EDCs 

compete with hormones by binding to hormone 

receptors and hormone transport proteins, 

mimicking and antagonizing them. Eventually, 

as a result of their interference with hormone 

biochemical pathways, EDCs can alter gene 

expression, the way our genes function. While 

many of the changes in gene expression brought 

about by EDC exposure might not be noticeable, 

some changes may be drastic, turning a gene 

‘on’ or ‘off’ (Krosofsky, 2021) and affecting the 

function of a range of bodily systems.

While EDCs can take the form of natural 

compounds such as phytoestrogens, components 

in human-made plastics, such as bisphenol A 

(BPA) (see ‘What is BPA?’) and phthalates, are a 

cause for concern due to their ubiquitous nature 

(Monneret, 2017).
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Plastic’s Links to Cancer
Environmental carcinogens—cancer-causing agents—are present in a wide 

variety of sources, from air pollutants to soil and water contaminants. Areas 

with high polluted air quality can make the residents of the area around it 

more prone to cancer. An area between New Orleans and Baton Rouge, for 

example, has been nicknamed ‘Cancer Alley’ due to its concentration of 

over 150 petrochemical facilities (Castellon, 2021). In this area, residents report 

a yellow mist and the smells of rotten eggs and nail polish remover near the 

chemical plants. It is reported that out of every ten houses, one to two people 

have potentially died of cancer, thought to be related to the petrochemical 

complexes crowding the area (Baurick et al., 2019). Aware of the impact the 

manufacturing facilities are having on their health, residents are engaged 

in activism to prevent the building of further sites, including a $9.4 billion 

petrochemical facility that, if built, is reported to “roughly double the toxic 

emissions in its local area” (Laughland, 2021).

Workers within plastic manufacturing sites are also at risk of developing cancers 

through their work. Research has analyzed the cancer mortality in reinforced 

plastics workers with styrene exposure (Loomis et al., 2019). Results found mortality 

from non-Hodgkin’s lymphoma and pancreatic cancer to be associated with 

mean exposure over worker’s careers, while esophageal cancer was associated 

with both mean career exposure and cumulative exposure to styrene. This supports 

previous findings of the connection between the styrene present in plastic 

manufacturing and numerous forms of cancer (various, in Loomis et al., 2019).
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Plastics and the Reproductive System
Plastics and the chemical compounds that they contain 

can have serious impacts on the reproductive systems 

of both men and women. While some plastic-derived 

substances, such as phthalates, are excreted through 

the urine and feces, others remain in the body and 

have been associated with several conditions, including 

endometriosis, a chronic gynecological condition. The 

levels of the phthalate compound DEHP were measured 

in the plasma, urine, and peritoneal fluid of women with 

endometriosis and those without this disease. Results 

found women with endometriosis have higher levels of 

this plastic-derived chemical in their serum and urine than 

women without this condition (Cobellis, 2003; Kim et al., 

2011, 2015; Nazir et al., 2018). 

Microplastics have also been detected for the first time 

in the human placenta (Ragusa et al., 2021), pressing the 

urgency of more research on this tissue. The EDCs found 

in plastics can also be passed on from mothers to fetuses 

and infants via the placenta and breast milk, respectively. 

Moreover, while adults can clear these plastics, fetuses 

may not have the capacity to do so (Abbasi et al., 2020).

While the links between mothers passing plastic-derived 

compounds to their children have been demonstrated, 

research also notes that exposure to a mixture of BPA and 

phthalates can “promote epigenetic transgenerational 

inheritance of adult onset disease”, such as obesity and 

reproductive disease (Basak et al., 2020). More simply 

put, the changes these compounds make to DNA can 

be passed to the offspring, affecting their likelihood of 

developing certain diseases.

Microplastics can also negatively affect male fertility 

(D’Angelo & Meccariello, 2021). Studies in humans 

examining urinary levels of BPA and semen found 

evidence of BPA’s association with poorer semen quality, 

including abnormal sperm tail morphology and decreased 

motility (Pollard et al., 2019; Radwan et al., 2018). In 

animal-based research, polystyrene microplastics were 

also found to accumulate in mice testes after just 24 

hours of exposure to the particles, while after 28 days of 

exposure, sperm quality and testosterone levels decreased 

(Jin et al., 2021).

Knowledge regarding the effects of plastics and plastic-

derived compounds on our health varies according to the 

biological system being discussed and the types of studies 

that can ethically be performed on humans. For example, 

while human studies can examine pre-existing exposure to 

plastic-derived compounds, studies deliberately introducing 

exposure to these chemicals are only possible through 

modelling or animal-based research. However, the body of 

evidence pointing to the harm caused by plastics is large 

and growing, and urgent action is needed to address our 

continued exposure to these harmful chemicals. 
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MENTAL HEALTH
Plastics and Mental Health
While the physical effects of plastic pollution on human health are 

the topic of much research, the effects on mental health are less well 

documented, though still present. Research shows the interactions 

humans have with the oceans and blue spaces have numerous public 

health benefits, including increased physical exercise and better mental 

health (Gascon et al., 2017). Both laboratory and field experiments have 

shown that exposure to elements such as bodies of water and natural 

landscapes restores our mental energy (Kaplan & Kaplan, 1984).

In contrast, the presence of litter in coastal environments is detrimental 

to mental well-being, undermining the benefits the public would 

ordinarily have when at the coast (Wyles et al., 2016). In this study, 

public litter, or litter that could be discarded on the beach or 

transported there by winds or waterways, was viewed particularly 

negatively, though all litter was seen as reducing the positive, restorative 

benefits of visiting the coast. The presence of plastic pollution and litter 

in environments also increases the likelihood of people littering more 

(Keizer et al., 2008; Schultz et al., 2013), worsening the problem.

Photo courtesy of cottonbro

30



Solutions
The production and disposal of traditional petrochemical plastics are causing 

significant threats to human health as well as that of our ecosystems and 

animals, given we are all connected as illustrated by the One Health concept. 

We must take actions that recognize the intrinsically linked nature of these 

aspects and create meaningful solutions. The continued growth of plastic 

production means that without significant systemic change, the consequences 

will worsen. We know microplastics have entered our bodies through the food 

chain, through ingestion via our water, and the very air we breathe. 

Research demonstrates that plastic’s chemical components and the pollutants 

generated through its creation are negatively impacting our bodies. Our 

hormones; reproductive, respiratory, and cardiovascular systems, and our 

genes themselves are all impacted by plastics. Research, however, has barely 

scratched the surface in determining the long-term impacts on human health. 

As our knowledge of plastic’s harm increases, what can be done to fight plastic 

pollution’s impact on our health, wildlife, and ecosystems?
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Biodegradable Plastics
Almost all standard plastic (98%) is sourced from non-

sustainable, virgin fossil fuel material, with just 2% of plastic 

being recycled (Ellen MacArthur Foundation, 2016). With 

78 million tonnes of plastic packaging entering the market 

in 2013 alone (Ellen MacArthur Foundation, 2016), the 

existing waste management systems are clearly unable 

to tackle the vast amounts of standard plastic waste. 

With that in mind, bio-based and biodegradable plastics 

are in continual development, with the aim of creating 

a sustainable alternative to standard, petroleum-based 

plastics (RameshKumar et al., 2020).

Biodegradable polymers are essentially polymers that are 

broken down by natural microorganisms such as bacteria, 

fungi, and algae (Saini, 2017). Used in packaging, 

medicine, agriculture, and many other industries, 

biodegradable polymers can be naturally sourced, 

fully synthetic, or a blend of the two depending on the 

qualities required. Natural biodegradable polymers, or 

biopolymers, include animal-based proteins such as 

collagen and plant-based sources like natural rubber 

(Vroman & Tighzert, 2009).

Although environmentally friendly, biopolymers can have 

some weaknesses in their application, for example, starch is 

a cheap, readily available biopolymer, but is water-soluble. 

For products such as food packaging, instability when wet 

is a clear disadvantage. To become more stable, starch 

is often combined with other biodegradable or non-

biodegradable materials, which impacts structure and 

decomposition (Vroman & Tighzert, 2009). On an industrial 

scale, starch-based bioplastics are the most commonly 

manufactured bioplastics (Harding et al., 2017).
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While biodegradable plastics might be marketed as being environmentally 

friendly, this claim is not always valid. Terms such as ‘bio’, ‘eco’, or ‘green’ are 

used in marketing and give the impression that the sources and disposal are 

‘clean’ and environmentally friendly. Indeed, the general public’s perception of 

bioplastics is positive, despite their low level of knowledge regarding bioplastics 

(Dilkes-Hoffman et al., 2019). ‘Bio’ products invoke the image of products 

degrading gently back into nature with no trace left behind, when this may not 

be the case (Ghosh & Jones, 2021; Lambert & Wagner, 2017). 

In some studies, it has been suggested that items marketed as biodegradable 

may be standard petroleum-based plastic; ‘bio’-labeled products behaved 

similarly to standard plastics during exposure to a range of temperatures, ph 

levels, and other environmental variables (Harding et al., 2017). Another study 

documented a similar lack of degradation in plastics labeled biodegradable, 

which were immersed in sea water for 180 days. On analysis, some of the items 

were found to be ordinary non-bio polymers (Nazareth et al., 2019). In cases 

such as these, companies may be deliberately ‘greenwashing’ - falsely labeling 

petroleum-based plastics as ‘bio’ in an attempt to cash in on increased public 

demand for environmentally friendly products. In other cases, there may be a 

genuine lack of understanding of the range of complex conditions required for 

the true decomposition of different bioplastics.

Biodegradable plastics break down differently depending on their molecular 

composition and the environment they end up in after use. Starch bioplastics 

and specific composite bioplastics, for example, have been reported to 

biodegrade well in some studies. One study found that both of these bioplastics 

degraded well when buried 10cm deep in regularly watered soil (Amin et al., 

2019). Composting and soil-based degradation successfully occurred in other 

studies, with bioplastics breaking down even more quickly in vermicompost—

compost with earthworms—than standard moist soil (Arikan & Bi̇lgen, 2019). 

Other biodegradable plastics break down through other processes, for example, 

photodegradable plastics degrade through exposure to sunlight, while 

water and oxygen are required for hydrolytic and oxidative biodegradation, 

respectively (Saini, 2017). 
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While these studies show biodegradable plastics can successfully decompose, 

the conditions present during the studies represent a fraction of the variables 

present in real-world environments. Bioplastics may not always find their way into 

the soil to begin decomposition; those that do might actually require sunlight, or 

water to break down. ‘Biodegradable’ products may decompose poorly due 

to both environmental variables and also the behavior of chemicals added to 

them to make them more fit for purpose (Lambert & Wagner, 2017).

Given the complexities of biodegradable items, it is no surprise that those 

consumers who do purchase them, often don’t dispose of them correctly. While 

some bio-plastics need to be industrially recycled and could go in a recycling 

bin, others are compostable and need disposing alongside organic waste. 

Research has found consumers often incorrectly dispose of biodegradable 

packaging and do not follow the recommended disposal information on the 

label, when present (Taufik et al., 2020). Similarly, consumers may mistakenly 

view biodegradable plastics as a ‘savior’ and make no changes to our plastic 

consumption; while these materials do represent a step towards sustainability, 

we cannot allow ourselves to be taken away from the primary goal of reducing 

consumption.

Despite the problems discussed above, bioplastic development is still an 

important solution to plastic pollution. Fortunately, new bioplastics are being 

created, including those made from food waste such as potato peels, 

that outperform commercial bioplastics in terms of quick (<4 weeks), safe 

degradation (Arikan & Bi̇lgen, 2019). Other studies focus on naturally occurring 

oxide compounds that can be added to bio-compounds to accelerate 

biodegradation, for example, adding titanium dioxide (TiȮ) organoclay to 

a specific bioplastic allowed for far better photodegradation (Krisnandi et al., 

2017). If added to the production chain responsibly, with waste management 

systems accounting for the specific conditions required by each bioplastic type, 

bioplastic discoveries such as these will help stem the tide of plastic pollution. 
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Changing Consumer Demand and Societal Pressure
Research suggests—at least prior to COVID-19—

consumers are increasingly conscious of the 

environmental impact of the products we buy and 

brands’ sustainable credentials (Herbes et al., 2018; 

Moon & Lee, 2018; Yang, 2017). When green marketing 

is not accompanied by meaningful green action, 

however, consumers perceive this as ‘greenwashing’, 

which negatively impacts our purchasing intentions (L. 

Zhang et al., 2018). 

Research suggests that consumers may not be fooled 

by greenwashing, which can affect profitability (Szabo 

& Webster, 2021) and that companies should promote 

substantive environmental initiatives within their business, 

to increase sales, and  retain customers (L. Zhang et al., 

2018). Many studies report high consumer willingness 

to pay a premium for environmentally friendly items 

(Drozdenko et al., 2011), particularly consumers with high 

‘eco-literacy’, or knowledge of environmental issues (S. 

Wei et al., 2018). 

These studies typically focus on developed countries or 

those in the Global North, however, which are likely to 

have populations with higher levels of education and 

application of sustainable practices. In developing 

countries of the Global South, where sustainable 

consumption is a newer field, the majority of consumers 

may have little knowledge of environmentally friendly 

products. In South Africa, for example, consumers were 

unsure of what environmentally-friendly packaging was, 

its benefits, and how to differentiate it from conventional 

packaging. The promotion of environmentally friendly 

practices by industries or authorities was also limited 

(Scott & Vigar-Ellis, 2014). 
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In developing countries, the growth of a middle class 

who are eager to consume plastic products, the lack of 

plastic pollution knowledge and limited environmentally 

friendly supply chains are deeply concerning. While 

more developed countries are taking some steps to 

combat the immense amount of plastic pollution we 

have created—and continue to recklessly create—

economic growth in developing countries is increasing 

plastic pollution levels. 

Adding to this is the problem of higher-income, 

developed countries that have been exporting our 

plastic waste to lower-income countries, particularly in 

Asia and the Pacific, for decades (Brooks et al., 2018; 

Law et al., 2020). The United States is the second-highest 

exporter of plastic waste (Brooks et al., 2018). 

In 2016, the U.S. generated 42 Mt of plastic waste, 

of which between 0.14 and 0.41 Mt was illegally 

dumped in the US. Between 0.15 and 0.99 Mt was 

exported for ‘recycling’ to developing countries, but 

was inadequately managed instead, adding to the 

receiving countries’ plastic problems (Law et al., 2020). 

Research estimates Indonesia, India, China, and the 

Philippines mismanage 61%, 79%, 62% and 74% of their 

plastic waste, respectively. Once the waste has been 

imported to the poorer countries, however, it is no longer 

considered the problem of the exporter. In fact, research 

has highlighted that exporting plastic waste creates 

‘psychological distance’ from plastic waste pollution; 

essentially, the artificially created ‘cleaner’ local 

environment actually encourages plastic consumption, 

which is only mediated when plastic levels increase 

and consumers begin to acknowledge the truth of their 

plastic consumption (Barnes, 2019).

While knowledgeable consumers may express a desire 

to be more ‘green’, this does not always translate into 

‘green’ practices and purchases (Yang, 2017), with 

factors such as availability and price premiums also 

influencing purchasing behavior. With that in mind, 

large-scale solutions to plastic pollution must instead be 

driven by industries and institutions at a policy level.
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Industries & Institutional Solutions
There are several incentives for companies to shift to 

eco-friendly products, not least the moral obligation. 

Research shows 68% of people say they would like to 

see more of the plastic items they use be biodegradable 

(Dilkes-Hoffman et al., 2019). If through better availability 

and pricing, this willingness to buy translates to purchasing 

behavior, this can generate a further financial incentive for 

creating more environmentally friendly products. Research 

backs this up, showing that engaging with environmental 

issues and green innovation positively influences corporate 

reputation. Similarly, corporate reputation has a positive 

impact on profitability, companies’ future market values, 

and risk of financial distress (Endrikat et al., 2014; Gangi et 

al., 2020; Miroshnychenko et al., 2017).

While many companies recognize the moral, economic, 

and reputational incentives of shifting to eco-friendly 

products, too many are continuing ‘business as usual’. 

Given that consumers are not always aware of the issues 

surrounding plastic pollution, industries must go beyond 

meeting current customer demand and instead move 

into creating that demand. This can be done by choice 

editing, in this case, the process of actively limiting the 

harmful plastic products and packaging available to 

consumers, to drive the move towards truly biodegradable 

alternatives.

Of course, not all companies will voluntarily take measures 

to reduce plastic pollution, or simply might not be able 

to financially afford the changes necessary. This is where 

institutional changes at a policy level are needed. Within 

the U.S., the Environmental Protection Agency (EPA) is 

responsible for implementing the environmental laws 

written by Congress, by writing regulations and by setting 

national standards that states must enforce through 

their own regulations (2013). This includes standards 

and regulations on plastic production and pollution, for 

example, how many tons of toxic chemicals are permitted 

to be released into the air during plastic production (US 

EPA, 2015c). While some regulations and standards are 

mandatory, others are not. For example, the Clean Water 

Act, while recommending measures to regulate the 

amount of trash entering water bodies, does not mandate 

the use of these measures (US EPA, 2015b), leaving 

loopholes which pollution producers can exploit. As part 

of the solution to plastic pollution, closing loopholes, 

mandating and enforcing the meeting of requirements 

are key.
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Governments must incentivize the shift towards greener production if they 

are to meet global targets for pollution reduction. Created in 2015, the UN 

Sustainable Development Goals (SDGs) are goals designed to lead the way 

towards a better, more sustainable future for all. Goal 14: Life Below Water is 

concerned with the conservation and sustainable use of the ocean, seas, and 

marine resources for development (United Nations, 2015). While life in marine 

environments would undoubtedly be improved should plastic consumption 

decrease, other SDGs would also be greatly impacted. By adopting systemic 

change within plastic production, recycling, and waste management, effects 

including reduced exposure to toxins, job creation, reduction of waste spending, 

and reduced greenhouse gas emissions would be seen (The Pew Charitable 

Trusts & SYSTEMIQ, 2020). These are related to SDG 3, 1, 11, and 13, covering 

health, poverty reduction, sustainability in communities, and climate action, 

respectively.

In December 2020, the Save Our Seas (SOS) Act 2.0 became the most 

comprehensive bipartisan legislation addressing the issue of marine plastic 

pollution passed to date in the United States (US Congress, 2020). Building on 

the initial Save Our Seas Act, the updated act works in three areas. Firstly, it 

strengthened the United States’ domestic marine debris response capability 

by creating a Marine Debris Foundation, as well as offering a genius prize for 

innovation, and supporting new relevant research. Secondly, SOS 2.0 aims to 

enhance global engagement on marine debris, including formalizing U.S. policy 

on international cooperation and exploring the potential for a new international 

agreement on the challenge. Finally, SOS 2.0 aims to improve domestic 

infrastructure to prevent marine debris, by studying waste management and 

mitigation and providing grants to solutions.

Encouraging innovation within plastic production and waste management, as 

promoted by SOS 2.0  is a large part of the solution to plastic pollution; shifting 

towards biodegradable products and packaging within manufacturing will 

become increasingly important.
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Individuals
While it will take significant systemic change to reduce plastic 

pollution in marine and terrestrial ecosystems, individuals too can 

have an impact. On a local and regional scale, we can organize 

gatherings for beach or river clean-ups. Volunteer clean-ups 

such as the ones organized by Ocean Blue Project are vital 

to ecosystem protection because they remove plastic debris 

before it fragments into dangerous microplastics, enters aquatic 

environments, and harms further wildlife. 

What can we do to reduce the amount of plastic on the beach, 

outside of beach clean-ups?

Here is a list of small impactful actions you can take:

• Support organizations that are focused on sustainable 

practices and      conservation efforts. You can help financially 

by donating, or by volunteering your time.

• Support environmentally-friendly businesses with strong 

sustainability policies. Don’t purchase products from 

companies you know are harming the environment!

• Write to government and corporate leaders to express your 

concern over plastic pollution and suggest initiatives like 

clean-ups to tackle the problem locally.

• Use a reusable cup, water bottle, bag, take-out containers, 

a non-plastic straw, cutlery, etc. instead of using single-use 

plastics. 

• Be a mindful consumer: when buying products think of the 

packaging used. Avoid items wrapped in plastic and instead 

purchase zero waste options, such as solid shampoo bars.

• Start incorporating recycling into your day-to-day routine if 

using single-use plastics. For biodegradable plastics, check 

the packaging information for disposal recommendations.

• Make your home wildlife friendly by planting native species 

for food and shelter, securing garbage, and minimizing the 

use of pesticides or products created using non-sustainable 

methods. 

• Talk to your friends, family members, and co-workers 

about plastic pollution. Encourage them to start recycling 

themselves and reduce their use of single-use plastics. Lead 

by example.

Being mindful of our actions and our impacts on the planet can 

make a significant difference to the amount of plastic pollution 

created. By working to combat plastic pollution we can be 

leaders not only to our own generation but also to future ones.
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