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EXECUTIVE SUMMARY

Plastic is ubiquitous in daily life in the United States, but its widespread use comes at steep
costs to human health, ecosystems, and the economy. Likewise, plastic’s market cost is artifi-
cially low due to fossil fuel subsidies. Its true cost—paid by those not producing the plastic—
is far greater.

This report provides the most comprehensive analysis to date of the documented economic
costs of plastic to the United States. We find that the annual social cost of plastic is estimated
to be $436 billion to $1.109 trillion per year. This figure is a conservative estimate and re-
flects both the limited availability of cost estimates as of July 2025 across the entire plastics
life cycle—from fossil fuel extraction and production to use, disposal, and mismanagement—
and the uncertainty embedded in the studies that informed this analysis.

To develop this estimate, we reviewed and extracted secondary cost data from the envi-
ronmental, economic, and health literature. In a few instances, we supplemented extracted
values with new calculations. The following categories represent the key components of the
total annual estimated social cost. All figures have been adjusted to 2025 US dollars:

e Greenhouse gas emissions ($6.4 billion—$15.9 billion annually): Plastic’s
life cycle produces significant greenhouse gas emissions, especially during fossil fuel
extraction and manufacturing. These emissions contribute to climate-related harms,
such as extreme weather, rising healthcare costs, and reduced agricultural productivity.

* Increased disease and mortality from oil and gas extraction
($2.9 billion—$31.9 billion annually): Plastic production begins with the
extraction of oil and gas, often through fracking. These operations emit toxic air
pollutants like nitrogen dioxide and PM2.5, contributing to asthma and mortality,
especially in nearby low-income and marginalized communities.

* Increased disease and mortality from plastics use ($410 billion—
$930 billion annually): Exposure to toxic chemicals in plastics—such as phthalates,
PFAS (per- and polyfluoroalkyl substances), BPA (bisphenol A), and flame retardants—
is linked to adverse health outcomes, including cancer, cardiovascular disease,
reproductive disorders, and neurological harm. These exposures are associated with
healthcare expenses, lost productivity, and premature mortality. As a result of limited
data on many of plastic’s chemicals and the potential cumulative effects from multiple
exposures, this cost estimate has high levels of uncertainty and is likely a significant
underestimate of the full cost.

« Landfilling ($2.9 billion annually): Most plastic waste in the United States is
disposed of in landfills. Local governments bear the brunt of the direct costs by paying
tipping fees—the charge for disposing of waste at a landfill—to landfill plastic waste.
Broader harms, such as lowered property values and environmental degradation near
landfills, remain unquantified in the literature reviewed.

« Plastic litter clean-up ($9.8 billion—$13.3 billion annually): Removing plastic
litter from roadsides, waterways, and public spaces poses costs to state and local
governments, nonprofits, and businesses who are largely responsible for cleaning up
mismanaged waste in support of public health and community aesthetics.
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 Damage to fisheries, marine shipping hazards, and loss of tourism
($3.0 billion annually): Mismanaged plastic waste in the marine environment
damages boats, deters visitors from polluted beaches, and reduces fishery yields.
Estimated losses to marine industries from these harms include $2.0 billion to
tourism, $88 million to fisheries, and $909 million to marine shipping.

e Loss of marine ecosystem services ($1.4 billion—$112 billion annually):
Marine plastic pollution degrades ecosystem services. While specific estimates for the
United States are lacking, scaled global assessments suggest the United States may
incur billions in losses annually.

The cost of plastic to the United States—$436 billion to $1.109 trillion per year—is likely an
underestimate, as not all harms observed from plastic had documented costs in the liter-
ature at the time of this analysis in July 2025. Notably, we identified critical data gaps for
costs related to human health impacts, loss of terrestrial ecosystem services, cost of recy-
cling and incinerating plastic waste, and lowered property values. Filling these data gaps will
bring us closer to quantifying the true social cost of plastic to the United States.

INTRODUCTION

Plastics are ubiquitous in our daily lives, making up everything from the carpets on which
we walk to the clothes we wear. Since 1950, global annual plastics production has increased
nearly 230-fold, from 2 million metric tons in 1950 to 460 million metric tons in 2019
(OECD 2022a). Production is expected to continue to rise in the coming years, potentially
tripling by 2060 (OECD 2022b). This proliferation of plastic stems in part from its useful
qualities, such as durability and water-resistance, that make it practical for a wide range of
products (Andrady and Neal 2009). Plastic’s artificially low market cost also facilitates its
proliferation. Plastic is made from oil and natural gas, and is cheap to produce largely thanks
to fossil fuel subsidies. As a result, it maintains an economic advantage over other materials
such as paper and aluminum (Telesetsky 2020).

However, as plastic production increases, so does understanding of its harms. Numerous
studies have highlighted the harms associated with mismanaged plastics that escape the
use-disposal stream to the environment, particularly when they end up as debris in the
ocean. An estimated 11 million metric tons of plastic waste enter oceans every year, where
it injures and kills wildlife who ingest or become entangled in the plastic and contaminates
the food chain (Pew Charitable Trusts and Systemiq 2020; Gall and Thompson 2015; Nicole
2021). However, recent studies demonstrate that plastic is much more than an ocean conser-
vation problem. Throughout its entire life cycle—from oil and gas extraction to manufactur-
ing to waste management—plastic threatens human health, ecosystems, and economies by
contributing to climate change, exposing humans to air pollution and toxic chemical addi-
tives, and taking up limited landfill space (Hamilton et al. 2019; Terrell and St. Julien 2022;
Trasande, Krithivasan et al. 2024; Landrigan et al. 2023, 2025; Wagner et al. 2024; Symeo-
nides et al. 2024; Milbrandt et al. 2022).

These harms from plastic throughout its life cycle have real and growing economic costs, not
accounted for in plastic’s low market price and often borne by those not manufacturing the
plastic (Committee on the United States Contributions to Global Ocean Plastic Waste et al.
2021; Karasik et al. 2023). Such costs are referred to as externalities in the literature (Pigou
1920). For example, the healthcare system incurs costs to treat patients suffering from
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diseases attributable to exposure to pollution from plastics manufacturing and the chem-
icals that make up and are added to plastic (Terrell and St. Julien 2022; Trasande, Krithi-
vasan et al. 2024). Local governments use taxpayer dollars to clean up and landfill plastic
trash (Stickel et al. 2012). The fishing and aquaculture industry must spend money to repair
plastic-damaged gear and boats and loses revenue from reduced harvests caused by plastic
debris (Mittempergher et al. 2022).

These costs are not currently—and may never be—fully known. Still, developing a more com-
prehensive understanding of the economic costs of plastic that includes these externalities is
essential for assessing how plastic’s benefits weigh against its true costs and, ultimately, for
developing policies that effectively address and mitigate the harms posed by plastic. One way
to do this is by estimating the social cost of plastic.

Social costs are defined as the sum of private costs (those borne by the producer or consum-
er directly) and (negative) externalities. Here, we focus on the externalities associated with
plastic throughout its life cycle. Of course, plastic materials provide a range of benefits to
society, but informed policymaking requires consideration of the benefits of production and
use against the costs. Because the latter component is often underestimated, this research
focuses on trying to understand the state of the knowledge on these costs to support in-
formed decision-making.

An existing example of a social cost measure is the social cost of carbon. The social cost of
carbon is the dollar value of the social costs imposed by each additional ton of carbon emit-
ted. This value has been used to inform climate policies, such as power plant regulations, en-
ergy efficiency requirements for appliances, and fuel economy standards (Prest et al. 2022).
Applying the social cost framework to plastics to quantify the costs to society from the
harms of the plastics life cycle could similarly inform the design of effective plastic policies.

Two recent reports have attempted to quantify the global economic costs to society result-
ing from plastic. Their findings indicate that the global costs of plastic’s harms add up to a
significant amount. The Minderoo Foundation valued the global cost from all forms of plas-
tic-related pollution at hundreds of billions of dollars every year (Merkl and Charles 2022).
The World Wildlife Fund estimated that the lifetime cost of the plastic produced globally in
2019 was valued at $3.7 trillion. Plastic can be costly for individual countries, too. For exam-
ple, the lifetime cost of the plastic produced in 2019 imposed an estimated $60.72 billion on
South Africa and $108.69 billion on Japan (DeWit et al. 2021).

The United States ranks among the world’s top plastic producers, plastic consumers, and
plastic waste generators. In 2019 (the most recent year for which data are available), the
United States was responsible for 18% of global plastics demand, second to only China
(20%). The United States generated 487 pounds of plastic waste per person, more than any
other country (OECD 2022a). Despite this outsized role, the economic cost of plastic to soci-
ety in the United States has not been quantified.

This report provides the most comprehensive synthesis to date of the documented or esti-
mated costs of plastic borne by society in the United States. To conduct this synthesis, we
reviewed existing environmental, economic, and health literature documenting plastic’s
harms and economic costs to the United States throughout its life cycle. From this literature,
we extracted quantified cost estimates and noted where critical gaps and limitations in data
exist. While these data are likely an underestimate, they bring us closer to understanding the
true cost of plastic to the United States and offer insights on how to respond to this growing
crisis in the years ahead.
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THE PLASTICS LIFE CYCLE

While a plastic product such as a grocery bag or utensil may be used for only a few minutes,
it has an entire life before and after those minutes. This section provides an overview of
the common stages of the plastics life cycle—fossil fuel extraction, production, use, waste
management, and mismanagement—as well as notable harms that impose tangible costs on
society that have been documented at each of these stages.

Fossil Fuel Extraction

The plastics life cycle begins with the extraction of fossil fuels, typically crude oil and natu-
ral gas. More than 99% of plastics are made from fossil fuels and it is expected that by 2050,
plastics production will account for 20% of oil consumption, up from 6% in 2016 (Hamilton
et al. 2019; World Economic Forum 2016).

In the United States, plastic’s growing share of fossil fuel consumption is inextricably linked
to the rapid development and expansion of hydraulic fracturing (or fracking) technologies
over the last two decades (CIEL n.d.). Fracking is the process of injecting water, sand, and
chemicals at a high pressure, often into horizontally drilled wells, to fracture rock forma-
tions and enable oil and gas to flow more freely into wells. Fracking has expanded the oil
and gas industry’s reach and production, making it profitable for the industry to tap into
previously unexploited basins in numerous states—including West Virginia, Pennsylvania,
California, Texas, Oklahoma, Colorado, and North Dakota—and providing the excess raw
materials to stimulate the plastic industry’s growth.

This expanded reach and production comes with costs to both the local and global com-
munity. At the local scale, fracking pollutes nearby soil, water, and air in various ways. For
example, faulty casing and cement in wells has led to elevated concentrations of methane in
groundwater (Ingraffea 2014). Pipeline failures, storage container leaks, and well pad explo-
sions frequently result in spilled flowback fluids that contaminate surface waters and soils
with salts, radioactive materials, and heavy metals (Maloney et al. 2017; Cozzarelli et al.
2017; Lauer et al. 2016). Studies have also documented elevated levels of air pollutants near
well sites, including diesel emissions, silica, hydrogen sulfide, benzene, and toluene, result-
ing from the operations of trucks and machinery and the flaring of natural gas, among other
sources (Srebotnjak and Rotkin-Ellman 2014). This pollution from fracking, along with high
water use and land clearing, reduces and degrades ecosystem services such as food produc-
tion, biodiversity, and wildlife habitat (Allred et al. 2015).

The process of fracking and its associated pollution also pose both occupational and nonoc-
cupational health and safety risks. Workers involved in fracking operations have a fatality
rate 2.5 times higher than the construction industry and face increased exposures to silica
dust and diesel fumes (Witter et al. 2014; Esswein et al. 2013; Wingate et al. 2022). Commu-
nities living near oil and gas extraction infrastructure, who are more likely to be low-income
communities and communities of color, experience disproportionate health impacts, in-
cluding increased risk of asthma, increased risk of adverse birth outcomes and defects, and
mental health ramifications (Proville et al. 2022; Rasmussen et al. 2016; Casey et al. 2016;
Hirsch et al. 2018). These communities also experience lowered property values following
spill incidents and increased rates of violent crime (Cheng et al. 2024; Komarek 2018).
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In addition to these harms to local communities, emissions of greenhouse gases from fossil
fuel extraction contribute significantly to global climate change. In the United States in 2015,
activities associated with fossil fuel extraction, such as flaring, drilling, and land distur-
bance, attributed to plastics production emitted 9.5 to 10.5 million metric tons of CO, equiv-
alents (CO_e) (Hamilton et al. 2019).

Production

Following extraction, oil and gas is transported via pipelines, railway, and trucks to refining
and manufacturing facilities. These facilities convert raw fossil fuels into petrochemicals—
the building blocks of plastics—and subsequently into various plastic products: packaging,
foodware, car parts, electronics, textiles, and more (Geyer et al. 2017).

In the United States, 84% of this manufacturing takes place along the Gulf Coast in Texas
and Louisiana (Responsible Alpha 2023). A heavily industrialized 85-mile stretch along the
Mississippi River between Baton Rouge and New Orleans, LA, is home to more than 200
refineries and petrochemical facilities and is often referred to as “Cancer Alley” due to the
high cancer rates among the fenceline communities along the corridor (Terrell and St. Julien
2022). A high concentration of refineries and petrochemical facilities is also found in the
50-mile stretch of the Houston Ship Channel, the passageway connecting the Gulf of Mexico
and the Port of Houston (Lam et al. 2021).

These industrial facilities have significant environmental and human health consequences.
Fossil fuel refining and petrochemical facilities emit toxic air pollution, including particulate
matter, metals, volatile organic compounds (VOCs), and nitrogen dioxide, which has been
linked to higher levels of asthma and cancer (Terrell and St. Julien 2022; Terrell et al. 2024;
Bhattarai et al. 2024; Bozlaker et al. 2013; Wallace et al. 2018). Low-income communities
and communities of color shoulder the greatest burden of cumulative exposures from pet-
rochemical facilities (Terrell and St. Julien 2022; Sustainable Systems Research 2020). In
Houston, for instance, people living below the poverty line are exposed to about 50% more
PM2.5, PM10, and VOC pollution than wealthier Houston residents; people of color are
exposed to 100% more PM2.5, PM10, and VOC pollution than white residents (Sustainable
Systems Research 2020).

While these production facilities emit pollution during their routine operations, they also
pose additional health and safety risks during catastrophic failures and other emergency
situations. For example, in 2019, a three-day fire at the Intercontinental Terminals Company
facility in Deer Park, TX, led to a shelter-in-place order for the surrounding community due
to concerns about the release of toxic pollution (CSB 2023a). Just a few weeks later, an explo-
sion at the KMCO production facility in Crosby, TX, killed one employee and injured several
more (CSB 2023b). One report documented that there have been 344 hazardous chemical
incidents (i.e., fires, explosions, and chemical releases) associated with the plastics and
petrochemical manufacturing sector between January 1, 2021, and October 15, 2023 (Nelms
and Bernat 2023).

In addition to its localized health and safety effects, plastics production, like fossil fuel
extraction, is a major contributor to global climate change. Taken together, the extraction
of fossil fuels for plastics and plastics manufacturing globally amounted to 2.24 GtCO,e in
2019, or 5.3% of total global greenhouse gas emissions. These emissions are only expected
to grow, and so is their share of the global carbon budget, undermining climate goals in the
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coming years. Models forecast that if plastics production increases at 4% per year, the asso-
ciated emissions would account for 25% to 31% of the global carbon budget to limit global
warming to 1.5°C by 2050 (Karali et al. 2024).

Use

After production, plastics are transported for distribution and use—a phase of the plastics
life cycle that varies widely depending on the product. Single-use plastics—such as plastic
utensils, grocery bags, and takeout containers—are used for just minutes or hours, where-
as more durable plastic goods—such as building materials and car parts—may be used for
years. Regardless of their lifespan, plastics pose two significant concerns during their use
phase: (1) the shedding of microplastics and (2) the leaching of chemicals contained in the
plastic products.

Plastic does not readily biodegrade, but instead breaks up into smaller and smaller pieces
called microplastics, defined as plastic pieces less than 5 mm in length. Plastic items shed
microplastics during everyday use. For example, slicing on plastic cutting boards, tearing
plastic packaging, opening a plastic water bottle, driving (which wears down plastic-contain-
ing tires and road paint), and washing synthetic clothes are all activities that release micro-
plastics (Habib et al. 2022; Sobhani et al. 2020; Winkler et al. 2019; Sommer et al. 2018;
Napper and Thompson 2016). Due to their prevalence and small size, microplastics have
become ubiquitous pollutants in the environment and in our bodies. In the environment, mi-
croplastics have wide ranging adverse effects on soil quality and invertebrate health (Boots
et al. 2019; Doyle et al. 2022). They also spread bacteria and disease, infiltrate the food
chain, and contaminate drinking water (Zhang et al. 2022; Al Mamun et al. 2023; Nicole
2021; Novotna et al. 2019). In the body, microplastics have been found in the brain, blood,
lungs, and beyond, and this exposure has been linked to increased risks of cardiovascular
disease, colon cancer, and dementia (Nihart et al. 2025; Leonard et al. 2024; Amato-Lou-
renco et al. 2021; Marfella et al. 2024; Mashayekhi-Sardoo et al. 2025).

Of additional concern is that plastics, and the microplastics they shed, contain a complex
mixture of harmful materials (Monclus et al. 2025). More than 16,000 chemicals have been
identified in plastic materials and products (Wagner et al. 2024).!

These chemicals fall into three categories: (1) Some are part of the plastic polymer itself, such
as styrene in polystyrene and vinyl chloride in PVC. (2) Some are unintentionally present

in plastic, such as impurities, reaction byproducts, and degradation compounds. (3) Final-
ly, chemicals are also intentionally added to plastic to enhance its functionality, durability,
and appearance. Plastic’s additives can comprise up to 70% of plastic by weight and include
plasticizers (to make plastics flexible), flame retardants (to reduce flammability), antioxi-
dants (to prevent degradation), acid scavengers (to neutralize acidic byproducts), light/heat
stabilizers (to protect against ultraviolet or thermal damage), lubricants (to reduce friction),
and dyes (to alter color), among others (Weber et al. 2023; Hahladakis et al. 2018). Because
additives are usually not chemically bound to the plastic polymers, they can leach into foods
and beverages packaged in plastic, and they have been widely detected in breast milk, blood,
urine, and the environment (Poovarodom et al. 2014; Ahmad and Bajahlan 2007; Net et al.
2015; Wu et al. 2018).

1 Also see the list of “Chemicals of Concern” by the Intergovernmental Negotiating Committee on
Plastic Pollution: DEHP, DBP, BBP, DIBP, BPA, lead, and cadmium.
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The chemicals in plastic raise significant health concerns. Studies have found that exposure
to chemicals found in plastic contributes significantly to disease burden in the United States
(Trasande, Krithivasan et al. 2024; Attina et al. 2016). For instance, phthalates and bisphe-
nols, common plasticizers, are known endocrine disruptors that interfere with hormone reg-
ulation and are linked to reproductive issues, obesity, and developmental delays (Hlisnikova
et al. 2020; Dalamaga et al. 2024; Minatoya and Kishi 2021). Flame retardants, such as
polybrominated diphenyl ethers (PBDEs), are associated with neurological impairments
and thyroid dysfunction (Costa et al. 2014; Zhao et al. 2015). More than 4,200 of the 16,000
chemicals found in plastic are of concern because they are persistent, bioaccumulative, mo-
bile, and/or toxic (Wagner et al. 2024). However, the vast majority of these chemicals do not
have enough known about them to make a determination about their safety or toxicity.

Waste Management

At the end of its useful life, a plastic item is discarded, oftentimes into a recycling bin with
the hopes that it will be reborn into something new. However significant economic and
technical barriers make large-scale plastic recycling infeasible. These barriers include the
complex chemical makeup of plastic materials, the difficulty of sorting them, and the lack

of end markets for recycled plastics. As a result, the nation’s plastic recycling rate has never
exceeded 10% (The Last Beach Cleanup and Beyond Plastics 2022). In 2019, of the 44 million
metric tons of plastic waste discarded in the United States, only 5% was actually recycled
(Milbrandt et al. 2022).

If placed in a recycling bin, plastic is taken to a materials recovery facility (MRF) for sorting,
an often-challenging process. A MRF in the United States handles thousands of items daily
with varying polymer and chemical makeup, color, and shape. Some plastics, like bags and
film, jam machines; polystyrene foam breaks apart; and small items like straws and utensils
fall through grates. The materials in multimaterial items—like drink pouches made of both
plastic and aluminum—cannot be profitably separated. Even items made up of the same
material often need to be meticulously sorted by structure or color (e.g., green polyethylene
terephthalate (PET) bottles need to be separated from clear PET bottles).

If successfully sorted, there must then be a place for that plastic to be used. In the Unit-

ed States, viable end markets currently only exist for PET and high-density polyethylene
(HDPE) plastic bottles and jugs (plastics #1 and #2). Most other plastic materials placed in
the recycling bin will go on to be incinerated or landfilled (Hocevar 2020).

Finding a place for recycled plastics to go has only become more challenging in recent years.
Up until 2018, the United States—the world’s second-largest plastic waste exporter—ex-
ported about half of its recycled plastic waste (1.4 million metric tons per year) to China
(Bourtsalas et al. 2023; Brooks et al. 2018). However, China’s National Sword Policy banned
plastic waste imports in 2018 as a result of high contamination rates and the health and
environmental burdens of managing the waste. In response, the United States diverted its
exports to countries like Thailand and Vietnam, where the influx of imported plastic waste
raises health, pollution, and waste management concerns for these countries (Brooks et al.
2018).

Due to challenges with recycling, the vast majority (86% in 2019) of plastic waste is landfilled
(Milbrandt et al. 2022). The US Environmental Protection Agency estimated that, in 2018,
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plastics comprised 18% of landfilled municipal solid waste by weight, the second-largest cat-
egory after food (24%) (EPA 2024b).

Effort and cost are required to landfill the amounts of plastic waste generated in the United
States. The direct costs are largely borne by local governments who operate municipal solid
waste programs and pay tipping fees—the cost per ton for a truck to “tip” its bed and unload
solid waste at a landfill. Indirect costs affect surrounding communities, whose property val-
ues are lowered from living near landfill sites and who are at risk of exposure to microplas-
tics and leached plastic chemicals that escape the landfill (Reichert et al. 1992; Ready 2010;
Kabir et al. 2023; Lang et al. 2017; Walsh and Woods 2023).

Following landfilling, incinerating plastics is the next most common method to manage plas-
tic waste in the United States, accounting for 9% of plastic waste disposal in 2019 (Milbrandt
et al. 2022). However, plastic incineration comes with its own set of harms. Today, 79% of
incinerators are located in low-income communities and communities of color, where they
expose residents to elevated levels of air pollutants such as particulate matter, nitrous ox-
ides, sulfur dioxides, and volatilized metals such as lead and mercury (Baptista and Perovich
2019). Additionally, in 2015, waste incineration released an estimated 11 million metric tons
of CO,e in the United States. More than half of those emissions (5.9 million metric tons)
came from burning plastic waste (Hamilton et al. 2019).

Mismanagement

Waste that is not properly managed ends up in the environment as litter, one of the most vis-
ible and tangible impacts from plastics. In the United States, 0.98 to 1.25 million metric tons
of plastic waste were estimated to be littered or illegally dumped in 2016 (Law et al. 2020).
Since plastic does not readily biodegrade in the environment, it can remain largely intact for
years, posing choking and entanglement hazards to animals. More than 1,500 marine and
terrestrial species are known to have ingested plastic, leading to increased risk of mortality
(Santos et al. 2021). For example, a sea turtle has a 50% probability of dying if it has just 14
pieces of plastic in its gut (Wilcox et al. 2018). Plastic litter is also a source of microplastics
to the environment, posing the same threats previously described (Weinstein 2016).

Mismanaged plastics have wide-reaching impacts on the economy. Litter is costly to clean
up, and the associated time and money largely falls to state and local governments, non-
profits, and businesses (Stickel et al. 2012). These entities have an impetus to clean up litter
because it reduces the aesthetic value of a landscape and thus deters tourism, poses hazards
to the shipping industry, and reduces fisheries productivity (English et al. 2019; Mcllgorm et
al. 2009, 2022). A review of 1191 data points of plastic impacts to the marine environment,
including ingestion, entanglement, and colonization of plastic, concluded that marine plastic
induces a staggering 1% to 5% loss of marine ecosystem services (Beaumont et al. 2019).

METHODS

To quantify the economic cost of plastic’s harms to the United States across its entire life cy-
cle, we compiled secondary cost data associated with plastic’s effects on human health, eco-
systems, and the economy from a systematic search and review of a subset of the screened
scientific literature (Figure 1). These compiled costs represent externalities—costs caused by
one party but incurred or received by another. The approach of assessing costs by life cycle
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Figure 1. The human health, ecosystem, and economic harms of plastic at
each stage of its life cycle

Photos courtesy px here (1, 3, 5), Adobe Stock (2), and Unsplash (4).
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stage and harm category was adopted to avoid double counting if multiple studies provided
cost estimates for the same harm. As such, this report considers each life cycle stage and cat-
egory of harm identified in the literature and presented in Figure 1 to be mutually exclusive.

Definitions and Scope

We consider the social cost of plastic to the United States to be the costs associated with
the stock of plastic within the country’s borders. This is because most existing studies that
estimate an economic cost of plastic do not estimate marginal costs; that is, cost to society
caused by an incremental unit of plastic produced or an incremental unit of plastic in the
environment.

While the United States is the geographic scope of analysis for this study, this boundary
cannot necessarily be considered a closed system. Plastic and plastic waste produced outside
the United States can end up in and cause harm to the United States, and these costs are
included in our analysis. Calculating the cost of landfilling plastics is one example. The cost
to landfill plastics is calculated by multiplying the average cost per ton paid in tipping fees by
the numbers of tons of plastic waste generated in the United States. However, the plastic that
makes up that waste could have been produced anywhere in the world.

On the other hand, plastic and plastic waste produced inside the United States can cause
harm and pose costs to other countries. For example, the United States exports plastic waste
to other countries where it poses waste management costs and health risks and can contrib-
ute to marine debris. These harms and costs imposed on other countries from the United
States’ plastic, while likely substantial, are outside the scope of this analysis.2

Literature Search

To find literature with cost estimates associated with the plastics life cycle, we conducted a
systematic search complemented by targeted searches for recent scientific articles and grey
literature.? We used two databases: Web of Science and Google Scholar, with search window
2011—2024, inclusive.* We developed the following search string based on foundational liter-
ature (e.g., OECD 2022a):

(Topic key words) AND

(plastic* OR microplastic* OR macroplastic* OR nanoplastic* OR
“plastic* life cycle” OR polymer*) AND

(cost* or econom*) AND
(impact* OR leakage* OR pollut* OR damag* OR debris OR litter)

2 Arecent study by Hyman et al. (2025) found that in 2018, an estimated 356,238 deaths globally were
attributed to DEHP (di(2- ethylhexyl) phthalate) exposure. (Of these deaths almost 98% was attributed
to the use of plastics.) South Asia and the Middle East have been identified as suffering the greatest
percentage of cardiovascular deaths attributable to DEHP exposure. According to the study, DEHP
resulted in over 10 million years of life lost globally.

3 The initial searches were conducted as part of a group master’s degree project in 2023-2024 (Baker
et al. 2024).

4 Searches were completed in Q1 2024.
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The topic keywords included: marine pollution, air pollution, soil pollution, water pollution,
terrestrial, disease, health, GHG® emission, carbon, navigational impact, agriculture fertil-
ity, reduced fertility, urban impact, flood risk, biodiversity, toxicity, and chemical.

After retrieving the papers and eliminating duplicate records from the database, we retained
1,600 papers for screening. To screen the 1,600 papers, we reviewed the article titles and ab-
stracts to ensure that they included relevant data on harms and/or costs. From these 1,600
papers, 300 were retained for full review.

To supplement the systematic search within search window 2011—2024, we performed tar-
geted searches in Google Scholar® using the general search string:

(plastic) AND
(health OR cost OR damage)

We also relied on expert recommendations for the latest relevant papers in the health litera-
ture and performed snowball searches from the papers recommended by experts. Snowball
searches included tracking the papers cited in and citing papers already in our database.

Extraction, Calculation, and Limitations of Cost Estimates

For papers with cost estimates for the United States, we noted the cost, the year the data
were collected or calculated, the dollar year used, and, where available, any confidence in-
tervals or error estimates. Some of the cost estimates presented in this study were directly
extracted from existing literature without any modification beyond dollar year. However,
some cost estimates required additional calculations. For example, the estimate for cost
associated with mismanaged waste was adjusted according to how much of that mismanaged
waste is expected to be plastic. Additionally, for the costs associated with emissions of green-
house gases, we conducted our own calculation by combining values from multiple literature
sources.

All cost estimates were inflation-adjusted using the consumer price index (CPI) and are
presented in 2025 US dollars to allow for comparison of the relative magnitudes of cost
estimates (BLS 2025). If assumed that all values in the literature are average annual costs,
the total of these costs amounts to the estimated annual cost of plastic to the United States
in 2025 dollars.

The following limitations should be considered when interpreting the data provided in this
report. First, while most data extracted for this study are from peer-reviewed literature

(e.g., health cost data were extracted directly from peer-reviewed publications), some data
were obtained from grey literature (e.g., the cost of litter cleanup) that has not undergone a
formal peer review process. Evaluating the accuracy and robustness of these individual cost
estimates, whether peer-reviewed or not, was outside the scope of this study. Second, when
data from earlier years were used, the values were adjusted to 2025 dollars by accounting for
inflation. However, no other adjustments were made. As such, other factors, such as changes
in plastics production, consumption, or waste generation over time could have effects on the
data that are not reflected in the adjusted estimates.

5 GHG stands for greenhouse gases and was the term searched.
6 Searches were completed in Q1 2025.
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FINDINGS

Cost Estimates in the Literature

The systematic search and post-screening for relevant papers with local, regional, and na-
tional cost data yielded 13 papers, including both peer-reviewed journal articles and grey
literature. As expected, United States—specific cost estimates have not been measured for
every harm posed by plastic throughout its life cycle. We found cost estimates for the follow-
ing harms: fossil fuel extraction, increased disease and mortality, landfilling, litter cleanup,
loss of tourism, reduced fisheries productivity, and marine shipping (Table 1). Nine of these
papers calculate costs at the national level and four calculate costs at the local or regional
level. Most of these studies examine the cost of harms that occur at the end of the plastics
life cycle when plastics are mismanaged and/or human health harms that occur when plas-
tics are used by individuals.

Summation of Estimated Costs to the United States

Select cost estimates, presented in Table 1, were summed to provide the estimated annual
social cost of plastic to the United States in 2025 dollars, with two exceptions. For the cost of
lost marine ecosystem services, we extrapolated values for the United States from estimates
provided by Beaumont et al. (2019) and Lopez-Rivas and Cardenas (2024). For the cost of
greenhouse gas emissions, we multiplied the social cost of carbon by the emissions produced
from the plastics life cycle, as reported by Zheng and Suh (2019).

From our synthesis of secondary data, we find (in 2025 dollars):
e Greenhouse gas emissions from the plastics life cycle cost $6.4 billion to $15.9 billion

e Increased disease and mortality from oil and gas extraction costs $2.9 billion to
$31.9 billion

e Increased disease and mortality from plastic use costs $410 billion to $930 billion
« Landfilling costs $2.9 billion

e Plastic litter cleanup costs $9.8 billion to $13.3 billion

e Loss of tourism costs $2.0 billion

» Damage to the fisheries and aquaculture industry costs $88 million

e Damage to marine shipping costs $909 million

e Loss of marine ecosystem services costs $1.4 billion to $112 billion
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Table 1. National and Subnational Costs to the United States Associated with the Plastics Life Cycle as
Reported in the Scientific and Grey Literature

National Cost Estimates

Fossil fuel Human health: Increased disease $27,000,000,000- Air pollutants (nitrogen United 2016 Buonocore
extraction* and mortality from oil and gas $170,000,000,000 dioxide and PM2.5) States etal. 2023
extraction
Use Human health: Increased disease $249,120,860,000 Chemical additives United 2018 Trasande,
and mortality from plastic chemi- (PBDE, DEHP, BBP and States Krithivasan
cal exposure DBP, BPA, PFAS) etal. 2024
Use Human health: Increased disease $331,100,000,000 Chemical additives United 2015 Cropper et
and mortality from plastic chemi- (PBDE, DEHP, BPA) States al. 2024
cal exposure
Use Human health: Increased disease $39,900,000,000- Chemical additives United 2014 Trasande et
and mortality from plastic chemi- $47,100,000,000 (phthalate) States al. 2022
cal exposure
Use Human health: Increased disease $5,520,000,000- Chemical additives United 2014 Obsekov et
and mortality from plastic chemi- $62,600,000,000 (PFAS) States al. 2023
cal exposure
Use Human health: Increased disease $328,608,600,000 Chemical additives United 2010 Attinaetal.
and mortality from plastic chemi- (PBDE, phthalate, DEHP,  States 2016
cal exposure BPA)
Waste Economies: Increased waste $2,300,000,000 Plastic waste United 2019 Milbrandt et
management management costs from land- States al. 2022
filling
Mismanagement Economies: damage to fisheries $81,177,600 Marine litter United 2015 Mcllgorm et
States al. 2020
Mismanagement Economies: Loss of marine tour- $1,788,662,280 Marine litter United 2015 Mcllgorm et
ism States al. 2020
Mismanagement Economies: Increased hazardsto  $835,072,980 Marine litter United 2015 Mcllgorm et
marine shipping and transporta- States al. 2020
tion
Mismanagement Economies: Increased cleanup $11,482,700,000 Litter United 2009 MSsSwW
costs States Consultants
2009
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Table 1. National and Subnational Costs to the United States Associated with the Plastics Life Cycle as
Reported in the Scientific and Grey Literature (continued)

Subnational Cost Estimates

Mismanagement

Mismanagement

Mismanagement

Mismanagement

Mismanagement

Mismanagement

Mismanagement

Economies: Increased cleanup
costs

Economies: Increased cleanup
costs

Economies: Reduced tourism

Economies: Reduced tourism

Economies: Reduced tourism

Economies: Reduced tourism

Economies: Increased cleanup
costs

$55,515-$257,980

$520,000,000

$29,423,000

$205,976,434

$27,834,000

$137,830,000

$468,000,000

Litter

Litter

Marine litter

Littoral litter

Marine litter

Marine litter

Litter

Portland, ME

US West
Coast
communities

Alabama

Ohio

Delaware
and Mary-
land

Orange
County, CA

Great Lakes
Region

2015

2012

2018

2018

2018

2018

2012

Wagner and
Broaddus
2016

Stickel et al.
2012

NOAA
Marine
Debris
Division 2019

NOAA
Marine
Debris
Division 2019

NOAA
Marine
Debris
Division 2019

NOAA
Marine
Debris
Division 2019

Driedger et
al. 2015

Note: *This value reflects the total health-related costs associated with all fossil-fuel extraction and is not limited to the fraction used to produce plastics in the

United States.



Figure 2. Annual social costs of plastic to the United States,
billions 2025 dollars
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These costs, totaling between $436 billion to $1.109 trillion per year, are summarized in
Figure 2. Their calculations are described in more detail in the following sections.

Greenhouse Gas Emissions

Global greenhouse emissions from the production, conversion, and end-of-life stages of plas-
tic were estimated to be 1.7 billion metric tons of CO,e in 2015 (Zheng and Suh 2019). These
emissions contribute significantly to climate change, which in turn drives extreme weather
events, sea-level rise, reduced agricultural productivity, and negative public health outcomes
(Nicholls et al. 2021; Newman and Noy 2023; Praveen and Sharma 2019; Patz et al. 2005).

To capture the cost of these types of harms, economists developed the social cost of carbon,
a representation of the economic damages associated with a one-ton increase in carbon
dioxide emissions in a given year (Nordhaus 1993). It encompasses a wide range of harms,
including property damage from floods, health costs from heat waves and air pollution,
ecosystem degradation, and more. Social cost of carbon values can be global estimates,
representing the cost of harms to the world, or domestic, representing the cost of harms to a
specific country.

The domestic social cost of carbon for the United States has been valued at $16 to $40 per
metric ton (EPA 2023; Kopits et al. 2025). Applying this domestic social cost of carbon
range to the global greenhouse gas emissions tied to the plastics life cycle, we find that the
cost of global plastic-related greenhouse gas emissions to the United States alone amounts
to between $27.2 billion and $68.0 billion ($33.5 billion to $83.7 billion when adjusted to
2025 dollars). If left unchecked, greenhouse gases associated with the plastics life cycle are
expected to grow from 1.7 billion metric tons CO, e in 2015 to 6.5 billion metric tons CO e
in 2050. Consequently, we expect the cost of these greenhouse gas emissions to also rise to
between $104 billion and $260 billion ($128 billion to $320 billion in 2025 dollars).
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North America (Canada, Mexico, and the United States) produces 19% of global plastics and
consumes 21% of the global total (Heller et al. 2020). Using the 19% figure to scale the global
estimate calculated above, we find that the cost of greenhouse gas emissions to the Unit-

ed States resulting from the life cycle of plastics produced only in North America, most of
which are likely produced in the United States, amounts to a cost of $6.4 billion to

$15.9 billion in 2025 dollars.

Increased Disease and Mortality from Oil and Gas Extraction

In 2016, air pollutants (0zone, particulate matter, and nitrogen dioxide) emitted from the
oil and gas sector resulted in 410,000 asthma exacerbations, 2,200 new cases of child-
hood asthma, and 7,500 excess deaths, among other health impacts. These health impacts
amounted to an estimated $27 billion to $170 billion (average of $77 billion) in 2016 dol-
lars (Buonocore et al. 2023). However, only a portion of extracted oil and gas will go on to
become plastic. The International Energy Agency estimates that 14% of global oil demand
and 8% of gas demand is driven by plastics (IEA 2018). If we assume these percentages are
consistent for the United States, we find that disease and mortality attributable to fossil fuel
extraction for plastics amounts to $2.9 billion to $31.9 billion annually in 2025 dollars.

Increased Disease and Mortality from Plastic Use

There is strong evidence that a significant cost is associated with the use stage of plastic’s
life cycle. For the use stage, a total of 49 cost estimates were recorded for the United States
from five scientific papers, each of which reported primary data (see the appendix for the
complete dataset) (Trasande, et al. 2022; Trasande, Krithivasan et al. 2024; Cropper et al.
2024; Attina et al. 2016; Obsekov et al. 2023). Most of these data were reported as annual
cost estimates for years 2010, 2014, 2015, 2018, or 2020. The cost estimates in this segment
of the literature took many forms, from cost of treatment to disability-adjusted life year
over a single year, over a 15-year period, or over a lifetime. Overall, there were 18 different
health-related impacts with cost estimates in the literature.

The cost estimates included data for the plastic-attributable disease burden for breast can-
cer, cardiovascular issues, cryptorchidism, diabetes, endometriosis, hypothyroidism, isch-
emic heart disease, infertility, drop in IQ points and intellectual disability, kidney cancer,
low birth weight, low testosterone, male infertility, obesity, pneumonia, polycystic ovary syn-
drome, stroke, and testicular cancer. The plastic additives with cost data include BPA, PBDE,
PFAS, and phthalates, which are only a small fraction of the chemicals of concern identified
in the literature (Wagner et al. 2024)

In total, the cost of health-related harm, assuming the incidence rates reported in the orig-
inal studies, is estimated at $410 billion to $930 billion in 2025 dollars. These are underes-
timates, as we have yet to consider the widespread exposure to food contact chemicals from
plastics and the chronic exposure to multiple carcinogenic additives (Geuke et al. 2025;
Vincoff et al. 2024). Furthermore, recent literature identified many data gaps that prevent
us from understanding the complete scope of plastic chemicals and their impacts on human
health. For instance, many chemicals lack basic structural information or chemical property
data, details on their functions or presence in plastics, or hazard information, and thus lack
cost estimates (Monclus et al. 2025).
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To provide another relevant data point, we converted the estimated health costs of disease
and disability caused in 2015 in the United States by the plastic-associated chemicals PBDE,
BPA and DEHP to 2025 dollars (Landrigan et al. 2023). This yielded an indicative cost of
$1.2 trillion per year.

In both approaches, the underlying assumption is that many chemicals in plastic cause
health-related costs. It is important to note that there are methodological differences with
respect to the estimation of the fraction of health-related costs that are caused by additives
in plastics (Landrigan et al. 2024; Trasande, Park et al. 2024).” Estimates suggest that more
than 90% of exposure to PBDEs, phthalates, and bisphenols; 98% of exposure to flame retar-
dants; and 93% of PFOA (perfluorooctanoic acid) and 32% of PFOS (perfluorooctanesulfonic
acid) PFAS exposures come from plastics (Trasande, Krithivasan et al. 2024).8

Landfilling

The only type of waste management cost found in the literature was for landfilling plastic
waste, which was the fate of 86% of the 44 million tons of plastic waste generated in the
United States in 2019 (Milbrandt et al. 2022). In 2019, the average tipping fee in the United
States was $61/ton. Multiplying this average tipping fee by the amount of plastic waste that
was landfilled in 2019 (37.7 million tons) yields a cost to the United States of $2.3 billion, or
$2.9 billion when adjusted to 2025 dollars.

Loss of Marine Ecosystem Services

No study has estimated the loss of United States-based marine ecosystem service value
caused by plastic. However, Beaumont et al. (2019) did estimate these losses for global
ecosystem services, which we use here to generate an indicative value of the magnitude of
this type of cost. In 2011, global ecosystem services (i.e., the benefits that nature supplies
to people) provided by various marine systems equated to approximately $49.7 trillion per
year in 2007 dollars (Costanza et al. 2014). Beaumont et al. (2019) suggested that the stock
of marine plastics in the ocean reduces this marine ecosystem service value by somewhere
between 1% to 5%. Therefore, at the global level, marine plastics reduce ecosystem service
flows at a cost of $500 billion to $2.5 trillion annually (or $780 billion to $3.9 trillion when
adjusted to 2025 dollars).

The loss to the United States is expected to be significantly smaller than this global value.
The 4.4 million square miles United States Exclusive Economic Zone (EEZ) in the ocean
accounts for approximately 8% of the world’s total EEZ area (Vivid Maps 2017). Therefore, as
an indicative range, United States losses of marine ecosystem service values amount to
amount to $62.4 billion to $312 billion annually in 2025 dollars).

7 Researchers use different approaches to plastic-attributable fraction estimation, and due to the
nature of academic research, these approaches can serve the basis for or even be incorporated into
future models. The current academic discussions around plastic-attributable disease burden are
ongoing as evidenced by, among others, letters to the editor by Landrigan et al. (2024) and Trasande et
al. (2024) cited in this report.

8 While many PFAS have been phased out, some are still being used in food packaging.

Chemicals like PFBA (perfluorobutanoic acid), PFBS (perfluorobutane sulfonate), or HFPO-

DA (hexafluoropropylene oxide dimer acid) are used in various applications, including plastics
manufacturing. Additionally, PFAS can be formed during the fluorination process of plastic containers,
which is a process that enhances barrier properties, particularly resistance to solvents and chemicals,
by modifying the plastic’s surface with fluorine. There is evidence for the presence of PFOA, PFNA
(perfluorononanoic acid), and PFDA (perfluorodecanoic acid) in some packaging, but damage
estimates for this subset of PFAS exposure are lacking.

Nicholas Institute for Energy, Environment & Sustainability, Duke University | 17



https://www.zotero.org/google-docs/?N7b1Vl
https://www.zotero.org/google-docs/?N7b1Vl

We also estimated an indicative value for marine ecosystem services value reduction using
a second approach that yielded a more conservative estimate. Specifically, a recent meta-re-
gression analysis estimated the economic value of provisioning marine and coastal ecosys-
tem services at $25,881 to $397,674 per square mile per year (Lopez-Rivas and Cardenas
2024). Applying the 1% to 5% reduction of ecosystem service value due to marine plastic
pollution suggested by Beaumont et al. (2019) to the 4.4 million square miles of EEZ yields a
cost range of $1.1 billion to $87.5 billion in 2018 dollars, or $1.4 billion to $112 billion when
adjusted to 2025 dollars.

Plastic Litter Cleanup

In 2009, Keep America Beautiful estimated the direct costs to governments, businesses,
educational institutions, and volunteer organizations to clean up litter. Through a series of
surveys, they found that the cost these entities spent on cleaning up litter amounted to
$11.5 billion annually, or $17.2 billion when adjusted to 2025 dollars (KAB 2009).

However, this cost is for cleaning up all litter types, not just plastic. The same report found that
57% of all roadway litter by number was composed of plastic items (when “tobacco products”
are included with the plastics category). This percent is lower than more recent estimates. For
example, citizen science data collected across all United States river basins between 2021-2023
(11,597,653 data points) indicates that 77% of littered items are plastic. Using this range (57% to
77%), we estimate that cleaning up plastic litter costs the United States $9.8 billion to $13.3 bil-
lion annually in 2025 dollars.

Damage to Fisheries, Marine Shipping Hazards, and Loss of Tourism
Mcllgorm et al. (2020) estimated the direct costs of marine debris on marine industries,
specifically fisheries and aquaculture, shipping (transport and shipbuilding), and marine
tourism. These marine industries suffer from plastic debris in a variety of ways. The boats
used in the fishing and shipping industries can collide with, suck up, and become entangled
in debris, causing damage to gear and loss of operational time. The marine tourism industry
suffers from debris on beaches and shorelines because it deters tourist visits, resulting in
losses in revenue for the local economy (Krelling et al. 2017).

Building on work from Takehama (1990), Mcllgorm et al. (2020) assumes that costs from
the harms of marine debris amount to a 1% loss in GDP from the fisheries and aquaculture
sector (GDP valued at $8.1 billion in 2015 dollars), a 1% loss in GDP from the marine ship-
ping sector (GDP valued at $84 billion), and a 1.5% loss in US GDP from the marine tourism
sector (GDP valued at $119 billion). If we assume that 80% of this marine debris is plastic,
these losses amount to $88 million to fisheries and aquaculture, $909 million to shipping,
and $2.0 billion to tourism in 2025 dollars (Mcllgorm et al. 2022).

Critical Data Gaps

The available evidence suggests that the harms caused by plastic impose a substantial eco-
nomic burden on the United States, with the sum of estimates in the range of

$436 billion to $1.109 trillion. However, these estimates likely represent a significant under-
estimate due to data gaps. Here, we highlight several critical areas where either (1) the harms
of plastic are well-defined, but their associated costs remain unquantified or (2) the harms
are not yet fully understood, though emerging research indicates their potential significance.
Addressing these data gaps through future research is essential to accurately and compre-
hensively assess the true cost of plastic to the United States.
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Human Health

While recent studies have quantified the costs associated with poor health outcomes from
exposure to plastic additives, we consider those costs to be an underestimate of the true
health costs for several reasons. First, as discussed above, those studies only quantify costs
for a small fraction of the chemicals of concern in plastic. Second, we did not identify any
cost estimates for health outcomes from micro- and nanoplastic exposure. Nonetheless,
evidence points to clear associations between micro- and nanoplastics and poor health out-
comes, including increased risk for cardiac events and dementia, as well as emerging links to
increased diversity and abundance of antibiotic-resistant genes (Marfella et al. 2024; Nihart
et al. 2025; Wu et al. 2024). Filling these data gaps is critical to estimate the full cost of
damages from plastics use.

Additionally, little is known about the cost of increased disease, disability, and mortality
resulting from living near waste management infrastructure (recycling, landfilling, incin-
eration). Studies have evaluated the impacts of plastic waste management generally, waste
incineration, and recycling, but further research is needed on the costs associated with the
health impacts of living near and being exposed to pollution from this infrastructure (Helm
et al. 2023; Nikiema and Asiedu 2022; Tait et al. 2020; Celis et al. 2021; Nagy and Kuti 2016;
Deeney et al. 2023).

Due to multiple impacts across life cycle stages and exposure to multiple chemicals, cumu-
lative risk assessment (CRA) has been recommended to evaluate the combined risks from
exposure to multiple plastic additives (Archer and Payne-Sturges 2024, Knudsen 2027).
Such assessments consider how chemicals might interact and impact human health together
in a way that exacerbates damages relative to the result of exposure to individual chemicals.
The CRA approach is crucial because exposure to multiple stressors is common, and their
combined effects can be greater than the sum of individual risks. CRA has been used in the
evaluation of some plastic additives, such as phthalates, but expanding the use of the CRA
approach would yield more accurate damage estimates in the health literature (Payne-Sturg-
es et al. 2023; Yang et al. 2019).

Terrestrial Ecosystem Services

Research on the economic costs of plastic has focused on marine ecosystems, overlooking
costs to terrestrial ecosystems. Yet terrestrial animals, including invertebrates, freshwater
fish, and other animals, are known to be harmed by plastics and microplastics (Richard et
al. 2024; Zheng et al. 2023). Further, plastics and microplastics can alter soil composition,
reduce photosynthesis and agricultural productivity, and disrupt terrestrial food webs,
degrading and reducing terrestrial ecosystem services (Kublik et al. 2022; Zhu et al. 2025;
Boctor et al. 2025). Despite these harms, the associated costs for terrestrial ecosystems re-
main largely unexplored, representing a significant data gap (Ullah et al. 2022).

Recycling and Incinerating Plastic Waste

As discussed previously, landfilling plastic waste costs the United States an estimated $2.9
billion per year in 2025 dollars. However, an estimated 14% of plastic waste in 2019 was
managed through recycling or incineration, and we were unable to find direct cost estimates
in the literature for managing waste through these means (Milbrandt et al. 2022).
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Property Values

The presence of plastic waste, litter, and industrial facilities related to plastics production,
recycling, and incineration likely diminishes property values, particularly in communities lo-
cated near landfills or waste processing sites. While studies have quantified impacts of land-
fills on property values, research has not yet isolated the effects of specifically plastic waste,
infrastructure, and pollution on property values across the United States (Hite et al. 2001).

RECOMMENDATIONS

Policy Implications

In the United States, a patchwork of state and local governments has already taken steps to
reduce the harms and costs associated with plastic. Some of these policies target plastics at
the source, such as bans on plastic grocery bags and plastic foam foodware, and have been
enacted in many jurisdictions across the country. Others are responsive to plastic contami-
nation in drinking water and the environment, such as California’s mandate requiring public
water systems to test for microplastics in drinking water and the enforcement of surface
water quality standards for trash in Maryland, California, and the District of Columbia (CA
Health & Safety Code 2024; EPA 2025).

Despite these local and state efforts, there has been no coordinated or comprehensive na-
tional response to plastics, as recommended in the Congressionally mandated report from
the National Academies of Sciences, Engineering, and Medicine (Committee on the United
States Contributions to Global Ocean Plastic Waste 2022). The most comprehensive nation-
al proposal to date—the Break Free From Plastic Pollution Act—has been introduced three
times since 2020. In each instance, the bill was referred to committee but never seriously
considered. The bill proposed sweeping reforms including a pause on new plastics produc-
tion facilities, the implementation of a national bottle deposit law, and a phaseout of many
single-use plastic items. In 2024, the Biden-Harris administration issued the National
Strategy to Prevent Plastic Pollution, in which the federal government acknowledged the
scope and urgency of the plastics crisis. However, the plan lacks funding and is entirely vol-
untary (EPA 2024a).

With plastics production projected to increase in the coming decades, plastic’s harms—and
its associated costs—will rise too. For example, the costs associated with greenhouse gas
emissions from the plastics life cycle could more than triple by 2050 if left unchecked.

Addressing the rising harms and costs from the plastic stock in the United States requires
coordinated action across the private sector and all levels of government—Ilocal, state, na-
tional, and international—working together to intervene at every stage of the plastics life
cycle. However, to meaningfully reduce plastic’s harms and costs, the highest priority must
be placed on upstream interventions that target the beginning of the plastics life cycle. This
means reducing both the supply of new plastic and the demand for plastic products through
interventions such as capping virgin plastic production, phasing out single-use plastics, and
incentivizing and supporting reuse and refill systems.

Without upstream action, efforts to reduce plastics’ costs are a zero-sum game, as institut-
ing changes to lessen the cost of one type of harm can, in turn, increase the cost of another
harm. For example, if an education campaign successfully discourages littering, costs to
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properly manage the would-be littered plastic increase. Similarly, if a coastal town works
hard to remove mismanaged waste from roadsides and beaches to revamp its tourism poten-
tial, the town reduces one cost (loss of tourism) but increases another (litter cleanup). More-
over, the same plastic throughout its different life cycle stages can bring about costs across
multiple harms categories. A piece of plastic can be associated with the emission of green-
house gases and other air pollutants during its manufacturing and go on to leach chemical
additives, shed microplastics, and become litter. Only upstream solutions prevent these
cascading harms from accumulating.

Future Research

We have identified recommendations for future research to strengthen the accuracy of the
social cost of plastic estimates and/or their utility in decision-making.

First and foremost, we recommend filling the critical data gaps outlined previously to more
accurately and comprehensively assess the true cost of plastic to the United States. A high
priority is expanding our understanding of plastic’s impacts on human health. Steps to fill
this research gap include increasing our understanding of the (1) chemical makeup of plastic
products, (2) transport and fate of plastics, their chemicals, and microplastics through eco-
systems and bodies; (3) health outcomes from chronic exposures to plastics, their chemicals,
and microplastics; and (4) health outcomes from chronic exposures to chemical mixtures
from plastic and the interactions of plastic chemicals with other chemical or environmental
exposures. Where health costs have been estimated outside the United States, value transfer
could be used to fill in knowledge gaps of, complement, or add nuance to United States-spe-
cific estimates (Pelch and Reade 2025).

Second, beyond national-level cost estimates like the one generated in this report, poli-

cy- and decision-making can be improved by developing localized estimates to assess the
magnitude of harm-induced costs in specific communities. Certain areas, such as those near
production or disposal facilities, may incur outsized costs from the burdens of plastic. Devel-
oping these local cost estimates and making them accessible through publicly available data-
bases or online tools will help us better understand who disproportionately pays for plastic’s
harms and at what magnitude, how local communities can better protect themselves, and
how national strategies can better protect overburdened communities.

CONCLUSION

This literature review and analysis serve as a robust starting point for estimating the social
cost of plastic to the United States. Not all the harms of plastic throughout its life cycle have
estimated cost values, so it is not possible to accurately estimate the true costs of the harms
inflicted on society from plastic.

Of the costs available to date, the costs from the health effects of plastic use are an order

of magnitude higher than all other cost estimates: on the order of several hundred billion
dollars. These high costs are driven largely by the value of I1Q loss and reduced productivity
associated with exposure to plastic additives. Greenhouse gas emissions, loss of marine eco-
system services, disease and mortality attributable to fossil fuel extraction for plastics, and
the cost of plastic litter cleanup are estimated to be on the order of tens of billions of dollars.
Landfilling, shipping, fisheries, and tourism-related damages are less than $10 billion each.
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When combined, the value of these social cost estimates is estimated to be between $436
billion and $1.109 trillion per year.

The costs presented in this report likely represent a lower bound, as the literature currently
lacks costs for the (1) increased incidence of many health-related outcomes (because only a
fraction of chemicals have been evaluated and information on cumulative exposures is lack-
ing), (2) loss of terrestrial ecosystem services, (3) recycling and incineration of plastics, and
(4) lowered property values.

While this report highlights the immense and growing economic costs of plastic to the
United States, it also reveals blind spots in our existing knowledge. Addressing these gaps
through further research is critical to developing informed policies and interventions to
curb the economic, environmental, and health harms associated with plastic throughout its
life cycle.
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APPENDIX

Table Al. National-Level Cost Data on the Health-Related Harm Caused by
Plastic Additives, Billions of Nominal Dollars
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Krithivasan
etal 2024

Trasande,
Krithivasan
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Table Al. National-Level Cost Data on the Health-Related Harm Caused by
Plastic Additives, Billions of Nominal Dollars (continued)
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Table Al. National-Level Cost Data on the Health-Related Harm Caused by
Plastic Additives, Billions of Nominal Dollars (continued)
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Table Al. National-Level Cost Data on the Health-Related Harm Caused by
Plastic Additives, Billions of Nominal Dollars (continued)

PFAS Testicular cancer Obsekov et 0.00685 — — Annual 2018
al. 2023

PFAS Hypothyroidism in  Obsekov et 1.26 — 518 Annual 2018
females al. 2023

PFAS Adult obesity Obsekov et — 17 — 15-year 2018
al. 2023

PFAS Adult type 2 diabe- Obsekov et — 0.14 — Lifetime 2018
tes in females al. 2023

PFAS Gestational diabe-  Obsekov et — 0.414 0.852 Annual 2018
tes al. 2023

PFAS Endometriosis Obsekov et — 0.397 10.2 10-year 2018
al. 2023

PFAS Polycystic ovary Obsekov et — 0.0105 0.0109 Annual 2018
syndrome al. 2023

PFAS Couple infertility Obsekov et — 0.0376 1.66 Annual 2018
al. 2023

PFAS Breast cancer Obsekov et — 0.555 4.08 10-year 2018
al. 2023

PFAS Pneumonia Obsekov et — 0.00149 0.0225 Annual 2018
al. 2023
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