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1. Introduction

In addition to their well-documented public health impacts, commercial® tobacco
product manufacturing, distribution, and post-consumption disposal may have
devastating environmental consequences.® Cigarette butts have been shown to leach
toxic chemicals, including (1,2) metals and heavy metals, (3—6) polycyclic aromatic
hydrocarbons (PAHS), phthalates, volatile organic compounds (VOCSs), and other
pollutants. (7). In addition, each individual discarded commercial cigarette filter
(attached to more than 90% of cigarettes sold globally) is composed of more than
15,000 individual strands of cellulose acetate that break apart into plastic
microfibers.(8-10). This toxic plastic and chemical waste can contaminate waterways,
aquatic biomes, and drinking water sources. (8,11) It has been shown to be harmful to
freshwater aquatic species, (1) marine species, (12—-14) and even entire ecosystems.
(5,9,10,14-16)

In fact, globally an estimated 4.5 trillion toxic cigarette butts are discarded

irresponsibly (e.g., outside of waste receptacles) each year, meaning that cigarette butt
waste is a problem of international and extraordinary scale (15,17). Further, other types

of tobacco product waste (TPW) have gained the attention of researchers, given that

5 The Public Health Law Center recognizes that traditional and commercial tobacco are different in the ways they
are planted, grown, harvested, and used. Traditional tobacco is and has been used in sacred ways by Indigenous
communities and tribes for centuries. Comparatively, commercial tobacco is manufactured with chemical additives
for recreational use and profit, resulting in disease and death. For more information, visit:
http://www.keepitsacred.itcmi.org. When the word “tobacco” is used throughout this document, a commercial
context is implied and intended.

6 All aspects of the tobacco life cycle have devastating impacts on the environment. (World Health Org.
(WHO), 2017; Novotny et al., 2015, Araujo and Costa, 2019; Public Health Law Center, 2019). For
example, the production of tobacco products results in the release of liquid, solid, and airborne waste
products, including wastes that are classified as hazardous (Novotny and Zhao, 2011; WHO 2017; Public
Health Law Center 2019). While commercial tobacco cultivation and manufacturing-related pollution is
tremendously concerning from an environmental standpoint, this literature review focuses on those policy
solutions that seek to address the waste that occurs as a result of product use and consumption, rather
than their production and manufacture.



discarded electronic cigarettes can also leach nicotine (18) and heavy metals, (4,19)
and many of these products contain plastics and lithium batteries that may be
considered toxic waste; in fact, the nicotine contained in these products is classified as
acute hazardous waste under federal law. (19-21) The disposal of new heated tobacco
products such as IQOS, a tobacco product that heats tobacco using a heating coil and
emits chemicals in the form of aerosol, also may contaminate surface water and impact
terrestrial and aquatic species. (22) Other TPW, such as the wastewater from
waterpipe smoking, has also been shown to contain hazardous, toxic chemicals that
can potentially put water sources at risk of contamination when the waste from
waterpipe use is discarded down drains. (23) Finally, TPW is an environmental justice
issue because it is concentrated around businesses that sell tobacco products, (24,25)
which are disproportionately located in low-income communities and communities of
color. (26) Policies aimed at remedying TPW should also aim to eliminate those
disparities. (15,27)

The goal of this review is to describe the physical and environmental justice
impacts of TPW in communities as well as the current landscape of policy approaches

to address TPW.

2. Methods
This review utilized searches of Google Scholar, PubMed.gov, Westlaw, and

LexisNexis for keywords and combinations thereof. Material type keywords were

“tobacco product waste,” “environmental justice,” “hazardous waste law,” “tobacco

retailer density” “healthy neighborhoods,” “plastic pollution,” “water pollution,”



“microplastics,” “cigarette butts,” “product toxicity,” and “social justice.” Additionally,
selected articles’ references and appropriate related unpublished reports were
reviewed. A total of 97 reports were identified and analyzed. Websites of the U.S. Food
& Drug Administration (FDA), the Environmental Protection Agency (EPA), and the
online United States Code (USC), Code of Federal Regulations (CFR) were accessed.
The California Constitution, California Public Resources Code, California Health and
Safety Code, California Revenue and Taxation Code, California Penal Code, the

California Code of Regulations, and previous analyses of laws and resources by the

Public Health Law Center on this topic were reviewed.

3. Results

Several themes emerge in the literature addressing TPW policy applications and
the environmental justice impacts of waste and litter. The policy approaches that were
identified differ in terms of where they target the commercial tobacco product supply
and consumption chain. Some reports describe solutions seeking to fundamentally shift
consumption and use patterns, thereby reducing the number of products sold, used,
and then discarded; these would be considered upstream policy solutions. Some
reports describe policy solutions that would impose additional costs or regulatory
requirements on the consumption of the products; these might then be considered
midstream policy solutions. Other reports suggest methods of mitigating, managing, or
paying for the costs for cleanup imposed on the public by TPW; these would be

considered downstream policy solutions. The next section will discuss the current



policy applications of these three categories, recognizing, of course, that there are

conceptual and practical overlaps among them.

3.1 Upstream Policy Solutions

Upstream policy solutions to address TPW are those that prevent either the sale
or use of a product in a way that effectively reduces sales, and ultimately, consumption,
prior to the product ending up as post-consumption waste (17,28). Upstream policy
solutions can include sales restrictions, some hazardous waste or materials laws,
comprehensive smoking restrictions, and certain educational campaigns. Such
solutions (which may also be thought of as “source reduction”) aim to address the
source of the problem, namely the normalization of smoking, the availability of the
products themselves, and the patterns of use of the products, rather than attempting to

address the presence of TPW only after it has been discarded.

3.1.1 Sales restrictions

Several reports discuss the possibility of a restriction on the sale of cigarettes
with filters as an efficient and effective means of controlling TPW due to discarded
cigarettes. (15,17,28-31) A ban on the sale of cigarettes with filters could effectively
minimize their presence, use, and resulting environmental impact as plastic waste
(almost all filters are made of cellulose acetate, a poorly degradable plant-based
plastic). State legislators in California and New York have proposed legislation to
prohibit the sale of single-use cigarette filters; however, to date, no such legislation has

been enacted. Further, depending on how filters or single-use tobacco products are



defined in these restrictions, these types of policies could have limited efficacy and
could be manipulated by the tobacco industry (29,30) Further, many new tobacco
products contain plastics that would not be classified as filters: e-cigarettes, cigar tips,
packaging, and scores of additional tobacco-related items that either are made of or are
contained in plastics that end up being discarded. Electronic cigarette cartridges (e.g.,
JUUL pods) contain plastic, metal heating coils, and nicotine, and these materials are
often discarded around school grounds. (32) Current efforts to ban the sale and
provision of single-use plastic products,’ including those targeting specific products
such as plastic bags® and straws® could apply to cellulose acetate cigarette filters and
the myriad other tobacco product-related plastic waste. (29) Importantly, we found no
articles discussing the penalty or enforcement provisions contained in these policies
that currently apply specifically to tobacco products. Sales restrictions not specifically
aimed at targeting or mitigating the presence of TPW (for example, sales restrictions
limiting the sale of flavored tobacco products or prohibiting the sale of tobacco products
generally) were not identified in the literature, though such policies—patrticularly if
adopted on a wide scale—could result in a decrease in the amount of TPW simply due
to the fact that tobacco sales are correlated with tobacco use and thus the creation of

waste.

71n 2019, the European Union issued a directive that aims to reduce single-use plastic waste, which
includes food containers, plastic bags, straws, water bottles, and other plastic items intended for one-time
use and subsequent disposal. (33) The Directive encourages Member States to set national consumption
reduction targets that consider life cycle impacts as well as prohibit the sale of products where more
sustainable alternatives are already available. In the context of tobacco products, the Directive merely
encourages the development of alternatives and post-consumption waste reduction.

8 Several jurisdictions have enacted bans, imposed fees, or otherwise regulated the provision of plastic
bags to customers, including California, Connecticut, District of Columbia, Oregon, and others. (34)

9 Several jurisdictions in California and Seattle have banned the use of straws, while the State of
California prohibits restaurants from automatically disseminating them to customers. (35)
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It is possible that a law restricting the sale of certain tobacco products based on
the presence of filters or plastic, and thus their likelihood to cause environmental harm,
would be challenged in court by the tobacco industry as “tobacco product standard.”
States and localities are largely preempted by the Family Smoking Prevention and
Tobacco Control Act from issuing their own tobacco product standards. However, the
ability of a locality to impose limitations on the sale (rather than the manufacture or
formulation) of a product is expressly preserved by the Tobacco Control Act!® and
would likely not be preempted. (29) Numerous federal courts have affirmed that local
jurisdictions can prohibit the sale of tobacco products with a particular characteristic

without creating a “product standard” under federal law.!

3.1.2 Hazardous waste or materials-based sales restrictions

There is also growing realization that various aspects of hazardous waste and
hazardous materials law could be used to regulate TPW as a hazardous waste.
(6,21,36) One report provided evidence that cigarette butts that include a filter and
smoked tobacco are acutely toxic to freshwater fish species and therefore could meet
California’s aquatic toxicity threshold for hazardous waste. (1) The U.S. Environmental
Protection Agency has similarly stated that discarded unused tobacco products

containing processed leaf tobacco could be considered hazardous waste due to their

105ee 21 U.S.C. § 387p (expressly preserving the ability of state and local governments to “enact, adopt,
promulgate, and enforce any law, rule, regulation, or other measure with respect to tobacco products that is in
addition to, or more stringent than, requirements....relating to or prohibiting the sale, distribution, possession,
exposure to, access to, advertising or promotion of, or use of tobacco products by individuals of any age....”).

11 See Nat’l Ass’n of Tobacco Outlets, Inc. v. City of Providence, 731 F.3d 71 (1st Cir. 2013); Independents Gas &
Serv. Stations Ass’n v. Chicago, 112 F. Supp. 3d 749 (N.D. lll., 2015); R.J. Reynolds Tobacco Co. v. Cty. of Los
Angeles, 2020 WL 4390375 (C.D. Cal. July 13, 2020); U.S. Smokeless Tobacco Mfg. Co. LLC v. City of New York, 708
F.3d 428 (2d Cir. 2013); R.J. Reynolds Tobacco Co. v. City of Edina, 2020 WL 5106853 (D. Minn. Aug. 31, 2020)).
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toxicity. (37) Further, a recent study by Venugopal et al., 2021, found that thirty percent
of the chemicals identified in an analysis of leachates from cigarette butts are listed in
the FDA'’s established or proposed Harmful and Potentially Harmful Constituents in
Tobacco Products and Tobacco Smoke list published pursuant to the Tobacco Control
Act in 2012.12 (7) Nicotine is also listed as an acute hazardous waste—the most toxic
category—under the federal Resource Conservation and Recovery Act, meaning that
when it is discarded in certain quantities, it must be handled, transported, and disposed
of according to specific regulatory requirements. (20,37) Krause and Townsend, 2015,
also demonstrated that some e-cigarettes meet the threshold for hazardous waste
toxicity due to their metal content. (19) Many new commercial tobacco products contain
batteries that are themselves treated as hazardous waste in some states,(20) including
in California.’® Limitations on the sale of hazardous materials and products that
become hazardous waste when discarded could be an effective way of also preventing
the sale of tobacco products at the outset. For example, the State of California recently
became the first state in the nation to ban the manufacture or sale of cosmetics
containing twenty-four particularly toxic substances,** while the federal government
prohibits the sale of certain particularly hazardous substances.'® Sales restrictions
based on a product’s status as hazardous waste (as well as sales restrictions based on

the toxicity of the filter) would also reflect the “precautionary principle,”*® which Novotny

1277 Fed. Reg. 20034-20037 (Apr. 3, 2012).

1322 Calif. Code Regs. § 66273.2.

14 Calif. Health & Safety Code § 108980.

1516 C.F.R. § 1500.17.

16 The precautionary principle is a tenant of environmental protection that provides that an action should
not be taken where there are threats of serious or irreversible damage or scientific uncertainty
surrounding the action’s potential impacts. (38) In the context of regulated industries, any uncertainty
about potential impacts stemming from industry or governmental action should be resolved in favor of
prevention. (39)



and Slaughter, 2014, argue could be applied to the regulation of TPW even though

there is not yet an established human health outcome for this waste. (17)

3.1.3 Limiting Retailer Density

Restrictions on the density of retailers in a specific geographic area could impact
both the number and the proximity of retailers in a given area, thereby reducing the sale
and consumption of tobacco products in that community (40-43). Research shows that
increased exposure to point-of-sale marketing increases smoking initiation and
decreases the probability of smoking cessation. (44) Because point-of-sale marketing is
concentrated where tobacco products are sold, and tobacco retailers are
disproportionately located in low-income communities, individuals with lower
socioeconomic status are exposed to environments that increase likelihood of initiation
and decrease likelihood of cessation. This suggests that limiting exposure to tobacco
sales and marketing could reduce existing tobacco-use disparities in communities
disproportionately exposed to tobacco advertisements and marketing. While we found
no articles that discuss tobacco retailer density restrictions as a potential policy solution
to address the presence of TPW, several studies discuss using density-based
restrictions to address inequities in tobacco and other substance use disorders.
(27,42,44) In the context of a study of the racial and socioeconomic disparities in the
density of alcohol retailers, for example, Romley et al., 2007, note that the widely
accepted definition of “toxic environment” includes environmental factors that encourage
tobacco use and consumption.(27) This suggests that a retailer density restriction could

be an environmental justice intervention by considering inequity in policy design, for



example, by focusing on density per roadway mile rather than on a per capita basis.
Similarly, Mennis et al., 2016, state that “one of the fundamental aims of environmental
justice is to investigate if, how, and why environmental risks are distributed inequitably
with regards to race and socioeconomic status.”(42) With respect to TPW, multiple
studies note that TPW accumulates around locations where tobacco is used and sold.
(15,24) Further, Zhang et al., 2019, found that the presence of litter has a statistically
significant relationship to worse mental health, which is itself correlated with physical
and social health. Other studies have similarly recognized this impact on industry-
targeted communities, (21) along with the broader recognition that the burden of
exposure to environmental pollution contributes significantly to disparities in health for
low-income communities and communities of color. (45) In addition, recent studies
indicate that retailers of newer tobacco products such as vape shops appear to be
following the predatory tactics of other tobacco retailers by locating in low-income,
Asian, Black or African-American communities, and Hispanic or Latino communities.
(26,46) Farley et al., 2019, found a positive association between neighborhood poverty
levels, tobacco retailer density, and smoking prevalence, potentially reflecting the
predatory history of the tobacco industry in siting retail locations. (47) Similarly, Leas et
al., 2019, found a higher prevalence of smoking in areas with more tobacco retailers,
lower median household income, and fewer non-Hispanic white residents. (48) Finally,
Gonzalez et al., 2019, found a significant inverse correlation between tobacco retailer
density and social capital (i.e., community-level trust, reciprocity, social control, and

civic engagement). (49) This finding supports the adoption of density-reducing tobacco
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policies in conjunction with policies that help foster social capital as an integrated

approach to reducing tobacco-use disparities.

3.1.4 Comprehensive educational campaigns

Certain educational campaigns could qualify as upstream policy solutions,
provided they have a denormalizing effect on smoking and tobacco product use.
Novotny and Slaughter, 2014, suggest that alliances with and mobilization of coalitions
of public health advocates and environmental groups to raise awareness about the
toxicity and other environmental impacts of TPW could help reduce the social
acceptability of smoking. (17) Novotny et al., 2009, also note that behavior changes are
likely only if there is a comprehensive approach taken to public information campaigns
that involve all stakeholders. (28) Barnes, 2011, underscores the importance of an
educational campaign as an element of any regulatory approach to controlling TPW.
(50) Hoek et al., 2019, similarly suggest an “integrated” strategy that begins with
educational efforts in order to reinforce behavior patterns, with a longer-term goal of
reducing the number of tobacco product users. (51) Further, there is unquestionably an
information gap in both smokers’ and non-smokers’ understanding of the harm that
filters pose to both human health and the environment. (15,16,31,51-53) This
information gap underscores the need for comprehensive policy interventions that
include a robust educational component. Educational campaigns could also help

identify the economic costs associated with TPW, including the costs of treating
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smoking-related diseases, and the potential damage to ecosystem services?’

associated with the life cycle of tobacco product cultivation, production, and use. (15)

3.2 Midstream Policy Solutions

Some policy solutions would impose additional costs or regulatory requirements
on tobacco products or tobacco product users to address TPW. While some of these
proposed policy solutions could ultimately have upstream effects by increasing the cost
of tobacco products to consumers, leading to decreased consumption or
denormalization, (28) we include them in a “midstream” policy solution category. Their
immediate impact is to impose additional costs or burdens on either the consumer or
the regulated industry, rather than to entirely shift the regulatory paradigm of sale and
consumption on to the producer. That said, there is some fluidity between these
categories, and their ultimate impact on TPW in the environment might depend on

implementation and enforcement.

3.2.1 Mitigation fees and/or taxes

Taxes or fees imposed on cigarettes or other tobacco products at the point of
sale could help fund the costs of proper disposal and cleanup of TPW, as well as any
administrative costs associated with such programs. (28,55,56) Further, research

suggests there would be widespread, national public support for a $0.75/pack tax to pay

17 Ecosystem services include the services that ecosystems provide, which include food supply, public
sanitation services such as water and waste purification, and cultural and aesthetic services including
tourism and recreation. (54)
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for cleaning up cigarette butt litter (31), even absent a general understanding that filters
contain plastic.

The costs associated with TPW cleanup are significant; early estimates ranged
from $500,000 to $6 million for a city the size of San Francisco, excluding costs
resulting from the products’ toxicity or impacts on tourism. (56) More recent research,
taking into account such indirect costs, suggests that the costs associated with TPW (as
represented by cigarette bultt litter, excluding electronic cigarettes from the analysis) are
likely much higher, ranging from $4.7 million to $90 million for the 30 largest cities in the
United States. (21) In fact, San Francisco imposed a twenty-cent litter abatement fee in
2009 on packs of cigarettes to help offset the multi-million-dollar cost of cleaning up
cigarette butts in the city. (29,56) Unfortunately, due to a successful tobacco industry-
led California ballot initiative in response—Prop 26—such fees are now considered
“taxes” in California and a local government cannot impose a tax or fee without approval
of two-thirds of the local electorate.*® (29) Further, California law also prohibits the
imposition of local tobacco taxes,*® meaning that localities cannot impose additional
taxes on tobacco products above and beyond what is required at the state level. That
said, a California court concluded that when a fee (i.e., on paper bags) is retained by
the retailer who collected it and is not paid to the government, it is not a “tax” under
Prop 26.2° This potentially leaves the door open to fees structured differently from that
in San Francisco. Atthe same time, researchers argue it is important to ensure that any

additional cost imposed on products do not result in financial windfalls to manufacturers

18 calif. Const. art. 13C, § 2.
19 Calif. Revenue and Taxation Code § 30111.
20 Schmeer et al. v. County of Los Angeles, 213 Cal.App.4th 1310 (2013).
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or retailers. (55) Therefore, any increased income for the retailer should be
accompanied by regulatory requirements to use the funds for particular programs or

tasks (e.g., TPW collection, neighborhood cleanup, etc.).

3.2.2 Deposit/return schemes

Multiple studies suggest imposition of a deposit/return scheme that would require
manufacturers to take back cigarette butts or other TPW. (9,17,28,50,55,57) Several
reports discussed a proposed bill in Maine that would have created a deposit and return
scheme that involved a one-dollar fee on every pack of cigarettes, with a five-cent
refund applied to every cigarette butt returned to a redemption center. (29,50,58) It is
possible that requiring a large deposit for each tobacco product sold could effectively
reduce use and consumption, as higher prices have been shown to result in a reduction
in use. (59) Metcalfe et al., 2017, proposes including a cigarette-butt collection bag with
packs of cigarettes sold that consumers then return to a redemption site. (55) However,
such bags could also lead to more litter if they are not used as intended. While the
deposit system has been successful in other consumer product contexts,(29) it runs the
risk of, similar to recycling, putting the returned item out of sight and out of mind, thus
encouraging continued consumption and use. (60) As with any other potential policy
solution that requires infrastructure and costs to handle toxic waste, a deposit return
scheme may also be impractical for the odorous, unsanitary TPW. (61) E-cigarettes
with batteries may be the best candidates for a deposit and return system, given the
potential technological complications of a cigarette butt-return program. (29) However,

the high cost and complications of disposing of e-cigarettes that contain several
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different hazardous wastes in a small and difficult to disassemble package makes such
a return system potentially difficult to administer. Although battery return requirements
exist for certain rechargeable batteries in California,?! the law’s impact is rather limited
as there is no associated deposit data. (56) Compliance reporting is subject to the
discretion of the California Department of Toxic Substances Control,?? and the program
exempts large categories of products, such as batteries that are “contained in a
package with a battery-operated device”, which is the case with many e-cigarettes.??
California does have a fee-based program applicable to certain electronic products with
screens, which requires the consumer to pay a small fee upon purchase of the
electronic device.?* Unlike a deposit and return system, however, the retailers do not
return the deposit fee to the consumer; rather, the fees help to fund a program that
offsets the cost of recovery, processing, and recycling activities for certain electronic
products. (62) That program similarly appears to have had minimal impact on actual

recycling and recovery rates of covered electronic products. (62)

3.2.3 Hazardous waste or hazardous materials laws

As discussed above, federal environmental law places strict requirements on the
handling of certain types and quantities of hazardous waste. (20) Additional
requirements could be imposed on the handling of e-cigarettes, their batteries, and

potentially large quantities of cigarette butts or other TPW, particularly if additional

21 Calif. Public Res. Code §42454.

22 Calif. Public Res. Code §42456.

23 Calif. Public Res. Code §42453.

2 The fees range from $6 for a device with a screen of less than 15 inches measured diagonally to $10 for a device
with a screen measuring greater than or equal to 35 inches diagonally. See Calif. Pub. Res. Code § 42464 (2019).

15



research establishes their toxicity under the federal EPA and California EPA standards.
The handling, storage, transportation, and disposal of TPW could be regulated through
either hazardous waste or hazardous materials laws at the state or local level,
depending on the regulatory regime of the jurisdiction. (36) For example, businesses
and schools may be required to prepare and implement a hazardous waste
management plan for storage and handling of hazardous waste, including designing a
plan for accidental releases. 2°(36) We found no information that specifically evaluated
how this type of requirement would apply to tobacco retailers; therefore, additional
research is needed to better understand how existing hazardous waste management

programs could be expanded to include TPW.

3.2.4 Tobacco Product Use Restrictions

Numerous reports discuss the need for increased restrictions on where tobacco
products can be used, thereby affecting the amount of discarded TPW. (9,11,15,16)
This type of restriction, if comprehensive and applicable in many places throughout a
jurisdiction, could be considered an upstream policy approach because it could lead to
denormalization of product use and fewer smokers, assuming the policies are enforced.
(15) However, many of the reports discuss place-based restrictions on the use of
cigarettes (e.g., on beaches, in parks), meaning that, even if effective, they may only
impact the presence of TPW in specific areas rather than reducing overall tobacco use.
Further, because cigarette butts travel to oceans through drains, rivers, and streams,

specific beach-focused smoke-free laws will not eliminate cigarette butts from beaches

25 See also Calif. Health and Safety Code § 25508.
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or other environments close to water sources (28) Thus, place-based policies may
have limited effects. Valiente et al., 2020, also found a high concentration of cigarette
butt litter in many different urban environments, including where smoking is prohibited
by law, suggesting that broader, more integrated interventions are necessary to have a
meaningful positive environmental impact on TPW. (63) Additionally, some research
supports the imposition of fines or strict punishments for violating use restrictions or
existing litter laws. (9,28,50) Such enforcement structures should be considered in light
of the previous discussion on social justice, as they could result in an inequitable
financial burden imposed on low-income individuals if fines and financial penalties are
imposed, and any enforcement that has the potential to increase interactions between
individuals and law enforcement should be avoided. Further, strict punishments for
littering, without comprehensive education and other controls to denormalize tobacco

use, have had limited effectiveness.

3.2.5 Extended Producer Responsibility (EPR) and Product Stewardship (PS)

A number of reports describe policy solutions to place responsibility for the costs
of managing TPW onto the manufacturers through a structure that exists with other
consumer products. This concept is known as Extended Producer Responsibility (EPR)
or Product Stewardship (PS). (14,17,21,36,50,52,55,58,61,64) Policies adopting an
EPR model exist for products such as batteries, electronics, pharmaceuticals,
mattresses, paint, and other products. (17,61) Rather than constituting one specific
solution, EPR/PS could underlie the structure for several different policy solutions,

including several of the ones discussed above, such as deposit/takeback schemes,
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hazardous waste management requirements, recycling, and clean-ups, (61) depending
on how involved the manufacturer or retailers are in the management of waste. A true
EPR structure would place responsibility for running and operating those programs onto
the manufacturers or retailers themselves. (50) While the ultimate goals of an EPR/PS
scheme include denormalizing product use, increasing the cost of tobacco products,
and bridging alliances among environmental groups and tobacco control advocates, the
main thrust of any EPR/PS structure is that it would place responsibility for paying for
TPW mitigation onto the manufacturers. In the case of PS, this would extend to all
responsible parties involved in the life cycle of the product (17,50,61) The degree of
industry involvement in an EPR-based structure could be extensive, and this could
include financing systems for collecting and transporting waste, developing performance
standards, and even creating educational programs. (50,61) This has not yet been
implemented in any form for TPW. For this reason, EPR/PS schemes should be
approached cautiously in the context of the tobacco industry. This industry has been
found guilty of violating federal racketeering laws and has intentionally lied to
consumers for decades. It has intentionally manipulated scientific information on
tobacco and health, and despite recent corporate social responsibility campaigns, it
continues to sell the world’s deadliest consumer product (compared to, for example,
paint or mattresses).?® (65) The industry already has a history of co-opting campaigns
related to cigarette butt waste, (30,65) suggesting any potential industry involvement
should be avoided. Finally, requiring certain product alterations, such as eliminating

filters, could also be considered to some extent an EPR structure. However, it is

26 See also United States v. Philip Morris USA Inc., 449 F. Supp. 2d 1 (D.D.C. 2006).
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important that those types of restrictions are done in the context of sales restrictions
(discussed above), rather than manufacturing requirements, unless they are standards
adopted by Tribes or the U.S. Food and Drug Administration or promulgated by

Congress.?’ (29)

3.2.6 Labeling

Some articles discuss the possibility of having educational/informational labels on
the front of cigarette packages as a potential intervention. (17,28) Like graphic warning
labels that warn of the health implications of smoking, an environmental hazard label
would provide some information about the environmental impact of smoking, including
the environmental toxicity of TPW, as well as information about proper disposal. (17,28)
A potential problem with this intervention is that it may be preempted by the Federal
Cigarette Labeling and Advertising Act (FCLAA) and Tobacco Control Act. Therefore, it
would only be possible through legislative action at the federal level.?® Other countries
that do not have similar preemptive laws could theoretically consider such labeling
schemes at a local or state level, though additional research about their potential

efficacy would be necessary.

3.3 Downstream Policy Solutions
Downstream policy solutions focus on cleaning up or eliminating litter once it's
been discarded and are the least likely to result in either denormalization or a

substantial reduction in the number of products discarded. In fact, it is perhaps telling

2721 U.S.C. § 387p.
2821 U.SC. §387p(a)(2); 15 U.SC. §1334(b-c).
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that the tobacco industry has spearheaded anti-litter campaigns, funded distribution of
hand-held ashtrays or ashcans for smokers, researched biodegradable filters, and
funded clean-ups in order to shift blame away from itself and onto individuals or
communities. (58,64,65) These policies address tobacco products only once they

become waste and do nothing to address the source of the waste. (15,52)

3.3.1 Cleanups

Resident-driven cleanups in neighborhoods burdened by litter have had a
positive impact on community mental health and behavior, particularly paired with
reimbursement of residents for their cleanup services and increased civic participation.
(66) While cleanup campaigns have been undertaken by legitimate organizations and
can serve the purposes of educating participants about the environmental impact of
TPW, it is physically not possible to have a measurable impact on TPW through
cleanups alone. (52) For example, Ocean Conservancy reports that as of 2016,
approximately 52 million butts had been picked up in 27 years of cleanups—this is out
of the roughly 4.5 trillion that are discarded every year. (61) In other words, for every
cigarette butt that has ever been picked up over those 27 years, 86,538 more butts are
littered every year. Further, as reflected by the tobacco industry’s historic funding of
organizations that lead clean-up efforts, (28,52,58,64) they tend to limit attention to the
industry’s role in creating TPW. Given the industry’s historic involvement in clean-up
efforts, it is reasonable to anticipate industry infiltration to community or government

efforts to address TPW. (30,64)
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3.3.2 Waste receptacles

Waste receptacles have also been provided or funded by the tobacco industry
through partnerships with organizations such as Keep America Beautiful and its
affiliates, (28,52,58,64) but there are limited data on their efficacy. (11,61) For example,
Castaldi et al., 2020, studied two interventions on ltalian beaches and found a small but
statistically significant drop in littered butts on beaches where portable ashtrays were
provided (10-12% reduction). (67) However, the researchers found that the pairing of
the ashtrays with informational signs did not have a significant impact compared with
the ashtrays alone. Given the volume of cigarette butts, and the fact that the study
found a relatively small reduction in the occurrence of TPW, portable ashtrays on
beaches are not a meaningful policy intervention. (15) Moreover, a 2014 study by
Bruton and Floyd assessing socioeconomic and racial/ethnic disparities in public park
amenities suggests that interventions such as waste receptacles do not alone determine
a reduction in litter. (68) This is perhaps in part because the presence of receptacles
themselves can have the counterproductive effect of normalizing tobacco use, and
necessarily they only cover small geographic areas—they cannot cover large areas of
land. Finally, it is also the case that portable ashtrays may be plastic and discarded as
waste themselves, or at least inappropriately emptied, sending TPW down storm drains

or onto streets.

3.3.3 Biodegradabile filters
As with the other downstream policy approaches, the tobacco industry itself has

researched the development of biodegradable filters, (28,51,52,65) In fact, the
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industry’s international research foundation, CORESTA, formed a “Cigarette Butt
Degradability Task Force” in the 1990s comprised primarily of representatives from
cigarette, chemical, paper, adhesive, and other industries that would have benefitted
financially from the development of a marketable cigarette filter that would degrade
more quickly. (69) The commission ultimately determined that the interest was not
sufficient to justify the time and amount of data collection needed to adequately study
the issue of filter degradability. (28,69) Thus, for these companies, the issue of
marketability took precedence over environmental responsibility.

Furthermore, it has been noted that biodegradable filter requirements could
theoretically “preempt environmental legislation” and might allow a smoker to “litter
without guilt.”” (65) While biodegradable filters have been posed as a potential solution
to the specific problem caused by cellulose acetate filters as plastic waste, (9,29)
others have concluded that biodegradable filters could lead to even more butt littering.
(61) and enable industry exploitation and greenwashing. (30) Even if they were
commercially viable, however, biodegradable filters would still contain and release toxic

chemicals into the environment. (9,28,30,52)

3.3.4 Litigation

Several articles discuss the potential utility of different types of legal theories that
could help recover the costs imposed by TPW on the public. (17,28,29,36,52) For
example, the legal doctrine of public nuisance has been successfully used in the context
of other toxic consumer products (e.g., lead-based paint) and could be used to hold

tobacco product manufacturers accountable for interfering with common rights, which
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include damage to water, parks, or air. (36) Further, local jurisdictions can define what
constitutes a public nuisance, making the lawsuits somewhat easier to prove. (36)
Recent litigation against the pharmaceutical industry and lead paint manufacturers
suggests that manufacturers can be held responsible for some public nuisance impacts
of products they put into the stream of commerce.?® However, those cases are
extremely costly, complex, and can take years or even decades to resolve. We found
no reports discussing holding retailers, as opposed to manufacturers, responsible for
TPW under a public nuisance theory, which could be another potential avenue for
intervention. Additional legal theories discussed in the literature include negligence and
product liability, (28,36) though due to the potential preemptive effect of the federal
Tobacco Control Act, state law, and the limited availability of such claims to
municipalities, these avenues were not identified as the strongest potential legal claims.
(36) Witkowski, 2014, does identify the potential, though limited, utility of using
enforcement mechanisms of hazardous waste law, (36) particularly in California where
cigarette butt leachate has been shown to meet certain aquatic toxicity thresholds. (1)
That said, because hazardous waste laws generally take effect once material becomes
“waste” (i.e., are discarded, see 22 Calif. Code of Regs. 8§ 66261.2), they could also
have the perverse result of placing liability on public institutions where waste

accumulates while sparing entities that produce the toxic TPW in the first place.

3.3.5 Litter-focused educational campaigns

29 State of Oklahoma v. Purdue Pharma L.P., No. CJ-2017-816, 2019 WL 9241510, at *1 (Okl.Dist. Nov. 15, 2019)
and People v. ConAgra Grocery Prod. Co., 17 Cal. App. 5th 51 (2017).
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Anti-littering campaigns differ from more comprehensive anti-TPW educational
campaigns because they focus solely on encouraging individual smokers not to litter,
rather than providing information about the role played by the industry in promoting the
fraudulent health “benefits” of filters. (30,70) In fact, Smith and McDaniel (2010) argue
that the word “litter” itself should be replaced with “waste,” which refocuses attention on
the producer of the waste, rather than on the person throwing the object on the ground.
(58) Indeed, tobacco product users tend to believe that cigarettes are biodegradable or
do not constitute “trash”, as evidenced by the fact that the littering rate for cigarette butts
is 65% compared to a 17% littering rate of other products. (51,53,61) There is clearly
an information gap when it comes to understanding the environmentally damaging
nature of these products—smokers and non-smokers alike generally do not know that
cigarette butts are made of plastic and never biodegrade. Further, “anti-littering”
campaigns have been a favorite industry tool precisely because they aim to shift
responsibility for TPW to individual product users and communities, away from the
industry itself. (58,61,64,65,71) As discussed above, certain comprehensive, non-
industry-funded campaigns focused on providing accurate information about the extent
of TPW’s environmental risks could have a meaningful impact on tobacco product use.
(11) However, educational campaigns with a limited focus on anti-littering have not
been shown to have a significant impact on the amount of cigarette butts that are

discarded. (67)

3.3.6 Recycling
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Recycling programs were proposed in New York and implemented in Vancouver,
British Columbia, and have been proposed as potential solutions by some researchers.
(9,55) However, recycling programs may be complicated and costly to administer, and
the products to be recycled contain harmful chemicals, meaning that they could pose
harm even in recycled form (29,61,72) or may simply be unrecyclable. (15) There are
also examples of industry-supported cigarette butt recycling programs, (61) and the e-
cigarette industry has also made regular attempts to demonstrate an interest in
recycling. (73) As with the ineffectiveness of other efforts that rely on the personal
actions of individual smokers, recycling is likely not a viable solution for reduction of
TPW. (72) Further, recycling of plastic products is more generally a concern from an
environmental justice standpoint. For example, Barnes, 2019, found that the
exportation of plastic waste places the burden of that waste on low-income communities
and countries and may contribute to an increase in plastic consumption due to an “out-

of-sight, out of mind” mentality. (60)

4. Conclusions
This review of the legal and scientific literature relating to policy approaches to
address TPW, as well as the physical and environmental justice impacts of TPW, aims
to support consideration of environmental policies to reduce tobacco use. The review
suggests that there are a number of policy approaches that have already been
considered, though they vary in their likely efficacy and ultimate impact on the
accumulation and environmental impacts of TPW. Upstream solutions to address TPW

are, as compared with midstream and downstream, likely to be the most efficient, most
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economical, and most likely to actually reduce the amount of TPW being produced. Yet,
due to many decades of information suppression and political influence by the tobacco
industry, upstream solutions, particularly sales restrictions, may still be politically difficult
in many jurisdictions. Thus, an integrated approach that uses multiple tools to address
consumption patterns through density, pricing, imposing regulatory costs on the industry
where feasible, and addressing waste accumulation could optimize the management of
TPW in the near-term and strengthen state and local tobacco control efforts. Current
research supports policy approaches that disseminate comprehensive and accurate
information about TPW and the cellulose acetate filter, changing norms about smoking
overall and about discarding butts, and eliminating disparities in where tobacco products
are sold, consumed, and discarded. Further research could identify additional avenues
to shift costs of TPW onto manufacturers and retailers of tobacco products and away
from vulnerable communities, voluntary groups, and governments, thereby increasing
the costs of tobacco products to the consumer. As with all tobacco control policies,
multi-component strategies are likely to be more effective than single, secular

approaches.
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