
VapeWaste
The environmental harms of disposable vapes

WRITTENBY:

Lucas Rockett Gutterman, PennEnvironment Research & Policy Center

July 2023



| Acknowledgments

The author thanksMaribeth Guarino, High Value Health Care Advocate, OSPIRG; Andre Delattre,

Chief Operating Officer, U.S. PIRG; andNathan Proctor, Senior Right to Repair Campaign Director,

U.S. PIRG for their contributions.

The author bears any responsibility for factual errors.

© 2023 PennEnvironment Research & Policy Center. Some Rights Reserved. This work is licensed

under a Creative Commons Attribution Non-Commercial NoDerivatives 4.0 Unported License. To

view the terms of this license, visit creativecommons.org/licenses/by-nc-nd/4.0.

PennEnvironment Research & Policy Center has onemission that drives everything we do: to

protect our natural world.We envision a better, greener Pennsylvania: one that protects and

restores more places where all life can thrive and offers us and our children the opportunity to live

healthier, more enriching lives. For more information, please visit

environmentamerica.org/pennsylvania/center/about/



| Introduction

Nothing used for a day or two should pollute our environment for hundreds of years. While we
know about the waste from single-use plastics, disposable electronics are often overlooked. It
offends common sense to routinely junk some of the most intricately complex objects humans
have learned to produce with their layers of integrated circuits, scarce and toxic metals, and
world-spanning supply chains. With e-waste the fastest growing waste stream in the U.S.,1 the
rate at which we dispose of electronics is not sustainable.

One product stands apart as being particularly harmful to our environment and public
health—disposable vapes. Vapes, also known as e-cigarettes, are handheld battery powered
electronic devices with heated metal coils that vaporize a liquid containing nicotine or cannabis
products, known as e-liquid.2 Nicotine is the famously addictive stimulant found in tobacco that
gives smokers a dopamine hit, and makes quitting difficult.3

Much has been made of the public health harms of disposable vapes,4 but this report aims to
understand their effects as hazardous electronic waste. It doesn’t make any sense to
manufacture electronics with rechargeable batteries, ship them across the world, and throw
them out within a few days.

Disposable vapes are single-use products powered by the same rechargeable lithium-ion
batteries used in electric cars and iPhones.5 However, unlike traditional vapes, they’re designed
to be thrown out after use.6 That’s because while some can be recharged with a USB cable,
once they run out of the included e-liquid they can’t be refilled.7 They’re wasteful, harmful, and
trending.

After the Food and Drug Administration’s (FDA) February 2020 crackdown on flavored nicotine
e-liquid cartridges for reusable vapes, sales of disposable brands increased 196.2% by March
2023, according to the CDC Foundation.8 The FDA’s decision prohibited the sale of flavored
pre-filled nicotine vape cartridges exemplified by popular brand JUUL, but didn’t mention
disposable vapes.9 This sin of omission created a gray market and by March sales of disposable
products increased to 11.9 million units a month and have overtaken cartridges market share at
53% of vape sales.10 At this rate, we throw out 4.5 disposable vapes per second.11

High-capacity bar-style nicotine vapes such as Puff Bars, Hyde, and innumerable copycats are
the most popular with youth according to the 2022 National Youth Tobacco Survey.12 They’re
ubiquitous on college campuses13 and explicitly sold as disposable.14

Adults have the freedom to engage in harmful activities, but the environmental effects of
disposable vapes hurt all of us.

Few products are as harmful and popular as disposable vapes. We shouldn’t tolerate any
disposable electronics, especially products that trash our environment and public health. This

https://elfbar.com/product-list/disposable-pod-device.html


report examines the environmental effects of disposable vapes and includes recommendations
to kick our addiction to these damaging products.



| Findings

Annual vape waste stretches for over 7,000 miles, and it’s harming our oceans

According to CDC Foundation sales estimates, lining-up the disposable vapes sold in a year
would stretch for 7,010 miles—long enough to span the continental U.S. twice.15 This vape
waste is becoming more common while cigarette butts become less common as the trash that
litters our beaches and waterways.16 “Vape pens, the battery-operated e-cigarettes that heat the
fluid for vaping, contain lead and mercury that can leach into soil or sand,” reportedly said
University of California at San Francisco researcher Yogi Hendlin.17. Beach cleanup volunteers
report finding disposable vapes an increasing problem. It seems we’ve gone from bad to worse.
A 2019 report by the Ocean Conservancy found cigarette butts were no longer the most
common polluting item on beaches.18 While cigarette pollution takes up to 10 years to
degrade,19 disposable vapes are non-biodegradable and “endanger ocean creatures that
inadvertently consume the plastics.”20 A study that looked at the effects of vape waste on
aquatic plants found, “disposable vapes pose a novel threat to aquatic ecosystems and it would
be prudent to prevent them from becoming the next top litter item.”21 Who looked at cigarette
butts polluting our beaches and thought, “how can I make a product that will more effectively
trash our oceans by never decomposing?”

Electronic waste is a growing environmental concern

Despite making up only 2% of the U.S. waste stream, e-waste is responsible for two-thirds of
heavy metals in landfills.22 In the United States, we generate about 7.6 million tons of e-waste
each year.23

These materials are difficult to recycle properly. There’s a lack of infrastructure and regulation
around e-waste recycling.24

We can’t recycle our way out

Electronics often contain hazardous materials such as the heavy metals lead and mercury.29

According to the UN, “recycling activities are not keeping pace with the global growth of
e-waste.”30 The agency’s report found just 9.4% of e-waste is recycled in the Americas.31 It’s not
just a capacity problem. We don’t have the technology to take complex products such as a
disposable vape and magically melt them back into their component parts.32 We might never.

We can’t recycle our way out of the problems caused by increasing electronics manufacturing.
While it’s better to recycle than not, our priority should be making fewer devices that solve real
problems. Not churning out junk we don't need in the first place.

There is no standard legal way to recycle disposable vapes

Most spent disposable vapes will never face the challenges of recycling because they aren’t
properly collected as e-waste. According to the Truth Initiative’s report:

https://truthinitiative.org/research-resources/harmful-effects-tobacco/toxic-plastic-problem-e-cigarette-waste-and-environment.


Currently, there is no standardized way to recycle e-cigarettes in the U.S. Starting in
2019, the Drug Enforcement Agency (DEA) began accepting e-cigarette devices and
cartridges during their annual National Prescription Take Back Day, although the DEA
cannot accept devices containing lithium ion batteries.”33

With no standard legal way to recycle disposable vapes,34 and the already low e-waste recycling
rate of less than 10%,35 the vast majority of these products will end up in landfills or our
waterways after they run out of juice. Extracting, manufacturing, shipping, using, and tossing
electronics is just absurd. Manufacturing electronics releases carbon pollution at every step of
its lifecycle, requires the extraction and disposal of critical metals that are needed for future
tech, and in this case, the result is a product which can harm the user.36 It just doesn’t make
sense.

Vape waste contains plastics, electronics, and chemical waste

Disposable vapes are encased in plastic shells37 that never fully degrade.38 They follow in the
footsteps of other environmentally harmful single-use pod products, such as coffee pods, or
even pod-using hair dye. According to French researcher Jérémie Pourchez, “The comparison
between vape pods and coffee capsules fits well, since e-cigarettes are intentionally designed to
be convenient and single-use, and both are (largely) non-biodegradable and poorly
recyclable.”39

Electronic waste produced from disposable vapes includes both the circuit boards and lithium
ion batteries that power the device.40 These boards contain some of the heavy metals
mentioned above, which can leach into the groundwater.41

Due to the nicotine e-liquid used in these products, vape waste can’t be recycled with other
plastics because the substance is defined by the EPA as an acute hazardous waste.42

Disposable vapes can’t be reused, they can’t be recycled properly, and they can’t legally be
thrown in the trash. What are consumers supposed to do with these products? Is it any wonder
they’re an environmental threat?

Critical metals needed for electronics such as lithium are finite. Why are we throwing
them out?

The lithium used by the batteries in the disposable vapes sold every year weighs 23.6 tons,
equivalent to the lithium needed to create batteries for 2,600 electric vehicles.25 Tech like vapes
require metals such as cobalt, platinum, gold and rare earth elements.26 Mining for these
minerals is destructive. These metals are not infinite, and at some point we’ll run out.27

According to the UN, to meet future demands the industry will have to transition from mining for
virgin materials to extracting metals from the so-called “urban mine” created from e-waste.28

“There is 100 times more gold in a tonne of e-waste than in a tonne of gold ore,” explains a UN
report on metal recycling. The agency already estimates global e-waste produced each year is
worth $62.5 billion. We can’t afford to throw out these valuable and finite resources.

https://pirg.org/articles/the-7-most-troubling-trends-in-tech/
http://www.unep.org/news-and-stories/press-release/un-report-time-seize-opportunity-tackle-challenge-e-waste
http://www.unep.org/news-and-stories/press-release/un-report-time-seize-opportunity-tackle-challenge-e-waste




| Recommendations

We shouldn’t tolerate any disposable electronics and disposable vapes are easily the worst of
the bunch. These products harm our health and environment. They waste the finite resources
needed for manufacturing new technology. The only solution is a ban.

Federal enforcement
At the federal level, the FDA should enforce their rules against the sale of unauthorized
disposable vapes. Enforcement has been growing to meet the scale of the problem, as “[f]rom
January 2021 through May 2023, FDA issued more than 560 warning letters to firms for
manufacturing, selling, and/or distributing new tobacco products without marketing authorization
from FDA.”51 These actions are a strong start, but findings show these products are still
ubiquitous and easy to buy. The environmental harms of disposable vapes should add urgency
to the FDA’s enforcement and should foreclose authorization of any future proposals to sell
disposable vapes.

Federal legislation
Given the extent of the issue, elected officials have a role in solving this problem. U.S.
Representative Sheila Cherfilus-McCormick from Florida's 20th congressional district introduced
H.R.901, the Disposable ENDS Product Enforcement Act of 2023. This February 9, 2023 bill
would, “require the Food and Drug Administration to prioritize enforcement of disposable
electronic nicotine delivery system products.”52 The FDA categorizes vapes as ENDS (electronic
nicotine delivery systems).53 Congress should pass this law and provide the FDA with the
resources needed for enforcement.

State legislation
State lawmakers such as California Assemblymember Luz Rivas are introducing similar bills. AB
1690 would “prohibit a person or entity from selling, giving, or furnishing to another person of
any age in this state a single-use electronic cigarette.”54 While many states and cities have
banned flavored vapes, few have completely banned vapes, and none have explicitly targeted
disposable products.55 Flavor bans which replicate the same sin of omission perpetrated by the
FDA have allowed the disposable graymarket to thrive. More states and cities should follow their
mandates to protect health and environment by definitively banning disposables. New York
Assemblymember Rosenthal has also introduced A01598 which would establish an e-cigarette
recycling program, requiring retailers to accept used devices to be sent back to the
manufacturers to be properly recycled.

Retailers
Convenience store and gas station retailers shouldn’t sell disposable vapes. These harmful
products have no place on our store shelves. 7-Eleven locations, and gas company
convenience stores with the Shell, Chevron, BP, Sunoco, Citgo, Mobil, Marathon, Exxon, Valero,
and Conoco brands have all received warnings from the FDA, “for selling unauthorized tobacco
products, specifically Elf Bar and Esco Bars vape products.”56 57 These national chains should
hold franchisees and local locations accountable with a zero-tolerance stance.

https://www.congress.gov/bill/118th-congress/house-bill/901/text?s=8&r=2
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220AB1690
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220AB1690
https://nyassembly.gov/leg/?default_fld=&leg_video=&bn=A01598&term=&Summary=Y&Actions=Y&Memo=Y&Text=Y


Consumers
Adult vape users should only use approved products with refillable or cartridges-based systems.
Using disposable products is unsustainable.



| Conclusions

We can’t afford to manufacture, sell, use, and toss disposable electronics. Throwing out
rechargeable lithium ion batteries after one use doesn’t make any sense.

It’s true that nothing we use for only a day should pollute our environment for hundreds of years.
As we move away from other disposable products such as single-use plastics, we should be
aware of the growing number of electronic products that are similarly unsustainable.

Even harmful plastics have important medical uses. Disposable vapes on the other hand are
both harmful and useless. Beyond their unsustainable design, even their intended use is
damaging.

Some things are too harmful and useless to be tolerated in our society. We shouldn’t
manufacture, use, or sell disposable vapes. Disposable vapes might be the worst product ever
invented. Let’s kick our addiction to disposability and use products designed to last.



| Methodology

In order to calculate that we’re throwing out 4.5 disposable vapes per second in the U.S. I used
the monthly sales estimates of 11.9 million sold per month from the CDC Foundation58,
multiplied by 12 months, divided by 31,536,000 seconds in a year59 = 4.5 disposable vapes
thrown out per second. I assumed vapes sold will be thrown out given there is no legal standard
recycling method in the U.S.60

In order to calculate that a year’s worth of vape waste would stretch for 7,010 miles, took the
length of a bar-style disposable vape as 79 mm long61 or multiplied by the monthly sales
estimates from the CDC Foundation of 11.9 million units62 multiplied by 12 months for a year’s
distance of 7,010 miles. Dividing this distance by the width of the continental U.S. of 2,802
miles63, is 7,010 miles / 2,802 miles = 2.5.

In order to calculate that the lithium used by the annual sales of the batteries in disposable
vapes weighs 23.6 tons, I used the estimated lithium used by a single disposable vape as 0.15
g from Material Focus’ report on the environmental effects of disposable vapes.64 I multiplied
0.15g of lithium by 11.9 million units sold per month as above, multiplied by 12 months which
comes out to 21,420,000g. WIth 907,185 grams in 1 ton, total grams divided by grams in a ton
gives us 23.6 tons. I assumed the typical electric vehicle battery needs 8 kg of lithium according
to an article in Nature,65 and divided 23.6 tons (21,420 kg) by 8 kg per vehicle, resulting in
2,677.5 electrical vehicles worth of lithium per year.
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