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The degradation of the natural environment due to widespread plastic pollution has raised
a plethora of concerns regarding the industry, from production, to use, and lastly, to disposal. The
industrial process involved in the production of plastics is extremely reliant on toxic fossil fuels,
contributing to its status as a top carbon emission pollutant. Our ever-modernizing society has
grown to rely on plastics in every aspect of life, and this entangling dependency has led to an
astounding increase in the production of such contaminants. Additionally, due to the copious
amounts of plastics that litter Earth’s society, waste management has fallen behind, leaving
plastic waste encroaching on natural environments from densely populated cities to rural
countryside. Taken together, these issues have forced society to grapple with how to relieve
natural areas-- locally, nationally, and globally--and to reform not only the industry itself, but
also the entire mindset regarding plastic.

The widespread use of plastic poses many threats to both the environment and human
health. These challenges arise throughout the entire lifecycle of plastic material, from production
to disposal. The majority of plastics are produced through a process that involves the use of
petroleum. Due to the complexity of this process, it consumes a significant amount of energy. By
2040, it is predicted that the level of greenhouse gas emissions caused by plastic production will
account for 19% of global carbon emissions, blanketing the planet and trapping radiation (United
Nations Environment Programme). Furthermore, as plastic becomes increasingly ingrained in
everyday life, production rates have risen to unprecedented levels (United Nations Environment
Programme). A majority of the dependency on plastic stems from industries that incorporate
single use plastics into everyday operations, such as food storage, medicine, and retail packaging
(United Nations Environment Programme). Single-use plastics are designed with the intention of
one allotted use and an ultimate destination in the landfill (United Nations Environment
Programme). Many end up in the oceans, however, and those that are destined for the landfill are
not able to decompose. (United Nations Environment Programme). Currently, between 75 and
199 million tons of plastic flow freely in oceans, infiltrating complex ecosystems and damaging
the health of marine wildlife (United Nations Environment Programme). Plastic waste can persist
in natural environments for centuries, leaching toxic chemicals into the habitats and bodies of
wildlife (United Nations Environment Programme). Through the natural hierarchical nature of
food chains, these toxic chemicals can eventually make their way into the bodies of humans. A
majority of these plastics take the form of microplastics, miniscule fragments of plastics (United
Nations Environment Programme). Microplastics have been found in lungs, livers, spleens,
kidneys, and even placentas of newborn babies (United Nations Environment Programme).
These numerous physical, environmental, and health-related risks associated with plastics,
however, are oft overshadowed by their convenience. Plastics transform industries by
streamlining packaging and sanitation. Society has accepted plastics as a key component of
everyday life, and now it is society’s job to ensure plastic waste and pollution are not permitted
to degrade the natural environment and health of humans beyond repair.
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Recycling has long been promoted as the solution to reducing plastic waste and pollution,
though in actuality, it perpetuates the consumption of plastic and does not amount to an
overarching vacuum of contamination. Environmental advocates and plastic producers alike have
long endorsed recycling to mitigate the effects of plastic pollution (Plastic Pollution Coalition,
2024). Through this, they validate and console consumers of plastic, essentially promoting the
idea that as long as consumers recycle the plastic, it is permissible for them to purchase and use
it. Although recycling certainly promotes a more circular lifecycle of plastics, the logic used by
fossil fuel producers is limited by the complexity of the recycling process itself (Plastic Pollution
Coalition, 2024). The recycling process remains quite multi-faceted, and ultimately produces
emissions comparable to the levels produced by plastic production (Plastic Pollution Coalition,
2024). Communities surrounding recycling facilities face the burdens of continued plastic
pollution, driving a socioeconomic gap between the health of these communities and those with
safer infrastructure (Plastic Pollution Coalition, 2024). Not only does recycling create
nanoparticles and microplastics, but it also reduces the value of plastics (Plastic Pollution
Coalition, 2024). Furthermore, recycled plastics are known to contain more chemicals than virgin
plastics, perpetuating risks for their use in the food and beverage packaging industry (Plastic
Pollution Coalition, 2024). When evaluating the risks of plastic recycling, it is clear that the
emphasis on recycling as the key solution has taken away from the crux of the issue, production.
In any case, not even 10% of plastics are recycled, and it would be virtually impossible to reduce
plastic waste in the environment through recycling alone at the current production rate (Borunda
and Copley, 2024). The primary goal to combat plastic pollution should not be to increase
recycling, but rather to reduce production (Main, 2023).

Circularity of plastics, transparency between consumers and industry, worldwide
collaboration, and most importantly, a reduction in production should be the primary focus when
grappling with plastic pollution. In place of a linear trajectory from production, and consumption
to disposal, a circular market based on long-lasting, reusable products that are not designed to be
disposed of, must be created (Baker, 2023). Circularity would not only reduce plastic waste in
the environment, but it would also reduce the production of plastics needed to meet the demand
of consumers. Recycling, as discussed earlier, cannot be the sole method for achieving this sort
of market. It must be accompanied by an improvement in the design of products, such that they
are essentially built for more than just one, or even a few, uses. Additionally, the proper
allocation of resources contributes a great deal to the efficacy of a circular market. Rather than
disseminating funds solely to recycling, effort and resources must be invested in improved
infrastructure, digital waste management and tracking systems, preventive measures, and reuse
models (World Economic Forum, 2025). Proper infrastructure allows plastic alternatives, such as
compostable and biodegradable products to actually serve the role of reducing pollution (Baker,
2023). Without functioning, efficient infrastructure, biodegradable and compostable products are
essentially equal to their plastic counterparts (Baker, 2023). Advancement of waste management
and collection systems is also crucial to reduce waste, in that in theory, they would prevent the
mass accumulation of waste (Baker, 2023).
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To bolster both the consumer’s and producer’s role in mitigating plastic pollution, the
industry must foster a transparent environment that permits meaningful communication. Because
there is little regulation regarding the disclosure of proper waste management on plastic
products, consumers are often misinformed about how to best deal with plastic products designed
for disposal. This issue is compounded by greenwashing efforts by companies to make their
products appear more environmentally friendly (Baker, 2023). For example, many plant-based
plastic alternatives contain PET, a chemical that is in traditional plastics as well. The label
“plant-based” does not indicate that the product is compostable, biodegradable, or even
recyclable (Baker, 2023). In fact, the recycling symbol is in the public domain and free to use by
whomever, regardless of the truthful recyclability of a product (Fisher, 2023). When confusion
arises from the dissemination of false or misleading information on products, numerous
difficulties arise in the recycling process, composting infrastructure, and the overall management
of plastic waste (Baker, 2023). In fact, ExxonMobil, a leading petroleum corporation, was
recently sued for misinformation about the efficacy of plastic recycling (Borunda and Copley,
2024). Disclosing truthful and scientifically validated information about plastic recycling might
sway consumers to choose to limit their plastic consumption altogether rather than continue to
use and recycle plastics (Borunda and Copley, 2024). To address this lack of communication
between producers and consumers of plastic products, more regulation and policies are needed to
ensure that both parties are actively aware of where their plastic waste is ultimately arriving, and
how it is being dealt with.

Reducing plastic pollution and waste should be a global effort. As of now, however, the
process is sparsely united at the local, national, and international levels. Due to the deeply
interconnected global market, one country’s efforts are easily overshadowed by the lack of
efforts in the remaining majority (Baker, 2023). In 2022, France implemented a ban on all
non-compostable PLU tags (the coded stickers on produce) (Baker, 2023). This effort would only
be fruitful if other countries followed suit; however, to which they did not. Disparity in policies
and funding between countries negates the importance of worldwide collaboration. Additionally,
due to drastic socioeconomic gaps among countries and regions, many communities are left out
of the effort. The risks associated with plastic pollution often come to fruition much more vividly
in these areas, with the entire Global South being one of them (World Economic Forum, 2025).
When immense regions of the planet are ill-equipped to properly manage waste, the
consequences are felt throughout all environments (World Economic Forum, 2025). To foster a
circular economy of plastics on the micro scale, a collaborative, joint effort between countries,
especially the United States, must be made on the macro scale.

Although North Carolina is rich with wildlife and natural resources, its environmental
policies and legislation do not adequately prevent the proliferation of plastic consumption and
following waste generation. House Bill 1465, passed in 2005, banned the disposal of plastic
water bottles in landfills (General Assembly of North Carolina, 2005). While allowing plastic
water bottles in a landfill would certainly leach toxic chemicals, this bill does not actively
promote the reduction in the use of plastic water bottles. Furthermore, it does not explicitly
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outline possible alternative destinations for the plastic water bottles where they could be properly
disposed of or recycled. House Bill 28, another piece of North Carolina legislation, was passed in
2022 and outlines a plan to incentivize recycling and waste management systems within the state
and to monitor the quantitative and qualitative data regarding plastic consumption and waste
(McGlothlin, 2023). This bill recognizes the need for enhanced waste management systems and
statistical evidence of the proliferation of plastic waste. However, it does not penalize those who
do not comply and once again may produce negligible results in terms of the actual reduction of
plastic waste. This reflects a broader problem regarding United States legislation about plastic
pollution. United States efforts do not involve strict regulation, but rather efforts that fail to reach
the crux of plastic pollution, that being the proliferation of production. There are numerous
examples of other states and countries offering a model of more active legislation to combat
plastic waste buildup. Some countries focusing on the complicated issues that arise from
production and consumption of plastic have chosen to implement bans on certain single use
plastic products (Greenberg, 2022). China has banned single use plastic bags and utensils in
major cities, and straws nationwide, for example (Greenberg, 2022). In Chile, similar bans have
been enacted on single use plastics in restaurants and food delivery services (Greenberg, 2022).
While an overarching single use plastic ban is unlikely given widespread dependence on single
use products in critical industries such as medicine, smaller bans, such as those in China and
Chile, will certainly set North Carolina on the correct trajectory toward sustainable practices.
Imposing a tax, or fee, on nonessential single use plastics would serve a similar purpose in
reducing plastic waste and dependency. For example, Colorado, as of January 2024, not only
prohibits retail locations from providing customers with plastic carryout bags, it also applies a
10-cent fee on recycled paper carryout bags (Colorado Department of Revenue). Regulations
such as these set an example for the steps necessary to take to reduce the production of plastics.
As previously discussed, a leading concern regarding the plastic industry is the lack of
information provided to consumers regarding how best to manage their plastic waste. Although
the Fair Packaging and Labeling Act requires businesses to disclose a statement identifying the
commodity, the name and place of the business, and the net quantity, it does not include
regulations on the disclosure of how to correctly dispose of an item (Federal Trade Commission).
To mitigate these risks, North Carolina must be equipped with policies that mandate greater
transparency when labeling plastic products. SB 343 and AB 1201, two Californian laws, serve
as models for potential North Carolina state and federal regulations (Sabet et al., 2024). They
establish standards for labeling products as “recyclable” and “compostable,” reducing the spread
of misinformation about a product’s environmental impacts (Sabet et al., 2024). EPR (Extended
Producer Responsibility) programs have gained traction as a way to legitimize a company’s
compliance with responsibility for the end-of-life of products. Their intention is to shift
responsibility for waste management from the consumer to the producer (Sustainable Packaging
Coalition). These laws were first introduced as legislation in the EU, and have since been
adopted at the state level in several states in the United States, although not yet at the federal
level (Source Intelligence, 2024). In the EU, these laws are realized through regulations that
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require how businesses label products based on their material composition and verified symbols
to indicate how waste, specifically plastic packaging, will be handled (Shen, 2023). In Oregon,
EPR legislation is built around renovating outdated recycling infrastructure and systems with the
assistance of local community organizations (Source Intelligence, 2024). California’s EPR
focuses on facilitating a circular economy for plastics through deadlines for plastic reduction and
requirements for recycling (Source Intelligence, 2024). By implementing similar EPR laws in
North Carolina, we could hold plastic producers more accountable for where their products will
ultimately arrive and foster a more circular economy rather than a linear trajectory.

As the dangers of plastic pollution have caught the attention of environmental activists,
governments, businesses, and ordinary citizens alike, innovative technologies have been
developed to combat the degradation of Earth’s natural resources, land, and wildlife. The Great
Bubble Barrier, a Dutch startup, reduces plastic waste in river systems that flow into the ocean
(Davison, 2024). It involves air being pumped through a tube that sits on a riverbed, creating
bubbles that force plastic upwards to the surface of the water, allowing for it to be removed and
separated from marine wildlife (Davison, 2024). Located on the coast of a large landmass and
containing an abundance of rivers, North Carolina would certainly benefit from technology
modeled after the Great Bubble Barrier to reduce contamination by plastic waste. Thermal
decomposition and the use of porous plastic structures to trap microplastics and isolate them
from the natural environment is another method used to halt the continuous encroachment of
microplastics through ecosystems (Davison, 2024). This technology can be augmented by
thermogravimetric analysis differential scanning calorimetry, which detects the presence of
microplastics (Kwon et al., 2023). To organize the entanglement of the plastic market,
technologies such as plastic credit and Blockchain technology can be utilized. These tools
increase transparency and visibility as products and materials move through a complex
ecosystem of businesses and transport (Coulter, et al.). Additionally, although recycling and
plastic alternatives have flaws that detract from their efficacy in reducing pollution,
developments have augmented their capacity to combat threats. Pyrolysis is chemical recycling
of plastic through a thermochemical pathway rather than incineration (Kwon et al., 2023). It is
accompanied by resource recovery that can be used for other processes and produces fewer
emissions. While it is still being studied as a viable alternative, pyrolysis transfers plastic waste
into renewable resources (Kwon et al., 2023). Studies have found that PHA, an alternative to
petroleum based plastics, decomposes much quicker in a much broader range of environments
than petroleum based plastics (Kourmentza, 2017). Albeit costly, PHA has also been
successfully produced in non sterile environments and bolsters the degradation of other
environmental pollutants (Kourmentza, 2017). Like pyrolysis, PHA is still being studied, and
researchers are not entirely positive it does, in actuality, produce fewer emissions in the
production and recycling process than traditional plastics (Kourmentza, 2017). Nonetheless, they
both provide pathways to facilitate deeper scientific investment and understanding in the plastic
lifecycle. Through all these emerging technologies, work is being done to transition the plastic
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industry from a linear trajectory to a circular economy that ultimately produces less demand for
plastic production and combats the increasing risks posed by plastic waste.

The ever increasing demand for plastic throughout all industries has raised production of
plastics to unprecedented levels. This plastic production is accompanied by rapidly accumulating
plastic waste in the natural environment, throughout complex ecosystems, and along the food
chain. Although recycling has been promoted as an umbrella solution to the dangers posed by
plastic pollution, it does not contribute enough to combating the issue. Ultimately, transparency
between producers and consumers, international cooperation, and active participation and
legislation are critical to construct a circular market that drives down production and pollution
levels.

Generative AI was not used to any extent in the production of this essay.
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