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Every year, plastic waste from tobacco products silently drains nearly 24 billion euros
from our societies. The damage to marine ecosystems alone represents more than 19
billion euros in losses, while taxpayers shoulder an additional 4.6 billion euros in waste-
management costs'. These numbers reveal what has long remained invisible: tobacco
consumption is not only a public health crisis but also one of the most expensive and
preventable sources of plastic pollution in Europe.

The health impacts of tobacco use are well-documented. However, there is growing
concern about the environmental and additional health impacts linked to the pollution
generated by tobacco- and nicotine-related products.

In recent years, new forms of pollution have emerged, particularly from disposable vapes
and nicotine pouches, adding to the long-standing issue of cigarette butt litter. This
paper highlights the need for the EU to address these specific waste sources by banning
certain items, while acknowledging that other forms of tobacco-related pollution also
exist 23,

We fully recognize the health implications of tobacco and nicotine consumption and stand in
support of organizations leading efforts on public health and tobacco control. Our
contribution focuses on the environmental dimension of this issue, which remains largely
overlooked in current policy discussions.

POLLUTION LOADING
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A SYSTEMIC WASTE PROBLEM: THE ENVIRONMENTAL COST OF
TOBACCO PRODUCTS

Cigarette butts: a historic and persistent source of plastic and
chemical pollution

Classified as single-use plastic items, cigarette butts remain the most littered item
worldwide. Around 1.2 million tonnes of cigarette butts have already been discarded into the
environment, a figure that was expected to rise by 50% by 20254 On European beaches,
cigarette filters account for 17% of all plastic items and 21% of single-use plastics collected>.

This source of pollution is also a growing concern for citizens. Those numbers were
highlighted during our citizen science projects and mobilisation on the issue: over 223,773
cigarette butts were collected during 44 cleanup events organized across 7 countries,
bringing together 782 participants united against this pollution and calling for urgent actions
to tackle this toxic plastic waste.

A dual source of plastic and chemical pollution

Most plastic filters (97%) are made from cellulose acetate (a non-

Plasticizers 12000 to 15000 strands biodegradable plastic) wrapping paper and plasticizers. One filter
Wrapping D74 alone is made up of 12,000 to 15, 000 strands of cellulose acetate®.

Plastic filter

They also contain residual tobacco and ash.

Once smoked, cigarette filters, and then butts absorb thousands
of toxic chemicals including nicotine, polycyclic aromatic
(non-bfodegradabie plasticy  hydrocarbons, nitrosamines and heavy metals’. In total, nearly
7,000 chemical substances can be released from a single butt,
including over 40 known mutagens and carcinogens.

These substances can leach into the aquatic environments, contributing to water pollution
and causing toxic effects on species: . For example, just one cigarette butt can contaminate
up to 1,000 litres of water with nicotine at levels that are chronically toxic to biotaw.

Cigarette butts leach pollutants into soil, surface water, and groundwater as they age and
break down, exposing wildlife to a wide range of contaminants - some of which
may bioaccumulate in foodchains». Research has shown that cigarette butts can affect the
growth, behaviour, reproduction, and have an impact on the survival of various organismse.
They are also a significant source of microplastic pollution. As they photodegrade,
cigarette filters break apart into microplastics and nanoplastics. Each filter contains around
15,000 cellulose acetate fibres and can shed up to 100 microplastic fibres per day into
aquaticenvironmentss.

Cigarette butts thus represent a source of plastic, microplastic, and chemical pollution,
with long-lasting and irreversible impacts on the environment.
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Emerging sources of pollution: nicotine pouches and disposable
vapes

As Surfrider works with volunteers on the ground in many EU countries, we are also witnessing
the rise of emerging sources of tobacco/nicotine-related sources of pollution - mainly
single use plastic vapes and nicotine pouches..

Nicotine pouches: composition, use and environmental impacts

Nicotine pouches are oral, tobacco-free, single-use products placed between the gum and
the upper lip, where nicotine is absorbed through the oral mucosa. Introduced on the
European market in 2018, they are marketed as alternatives to cigarettes or as cessation tools,
but are increasingly used recreationally, particularly by young people.

Although they contain no tobacco, those permeable pouches are made of plant-based
cellulose fibres impregnated with nicotine’® and additives such as flavourings, sweeteners
and stabilisers'®. According to research commissioned by the Danish Environmental Protection
Agency', those pouches are made from regenerated cellulose - a semi-synthetic material
whose industrial processing reduces biodegradability, increases environmental
persistence and creates a risk of fragmentation into microplastics. Thus, although cellulose
is a naturally occurring material and theoretically biodegradable, its transformation into semi-
synthetic fibres alters this capacity. As such, nicotine pouches behave more like plastic than
natural fibres once released into the environment.

Nicotine pouches are non-recyclable, non-biodegradable, single-use products destined for
landfill or incineration. When littered, they contribute to plastic pollution in the same way as
cigarette butts. Early evidence from Denmark illustrates the scale of the issue: an estimated
5.3 million nicotine pouches are discarded into nature every year, representing over three
tonnes of waste, including around half a tonne of plastic-like material.

Nicotine base

Binder

and/or filler pH buffer

Furthermore, used pouches may still contain significant amounts of nicotine™ as nicotine
content depends on the brand and can range from 1.5 mg to 20 mg per pouch.

Thus, in addition to plastic pollution, used pouches remain a source of chemical
contamination. Nicotine is a toxic and addictive substance classified under EU chemicals
legislation as toxic if swallowed, very toxic by inhalation or skin contact, and toxic to aquatic
life with long-lasting effects®. It is also qualified by the European Chemicals Agency (ECHA)
as toxic to aquatic organisms with chronic effects, with a no observed adverse effect level
(NOEC)2° of 3 mg/L in fish and a Lowest Observed Effect Concentration (LOEC) of 0.02 mg/L in
daphnia (small crustaceans)?.
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Beyond the immediate danger associated with potential ingestion by living beings, the
dispersion of nicotine in the environment poses a broader ecological problem. Scientific
evidence shows that nicotine can affect aquatic organisms at very low concentrations??,
disrupting survival, growth and reproduction?® across multiple trophic levels. This can
compromise, in a short time, the balance of agquatic ecosystems?4. Continuous release into soil
and water therefore poses a risk of chronic ecological exposure.

Chemical analyses of commercial nicotine pouches also raise further concerns. Studies have
shown that nicotine content is sometimes underestimated on packaging?® and that other
harmful substances may be present, including formaldehyde?¢, chromium and tobacco-
specific nitrosamines?’.

Disposable vapes: composition, use, and environmental impacts

Disposable vapes are single use vaping devices that are sold precharged and
prefilled with liquid solution. Most e-cigarettes share similar components: a
heating element (an atomizer), which converts a solution into a vapour without
combustion, a power source and a e-liquid cartridge.?® The liquid solution or e-
liquid is generally made of propylene glycol and/or vegetable glycerine, water,
nicotine, flavours and colourants with variations in nicotine concentration?®.
These single use devices are discarded after a few days of use, once the
limited number of puffs available had been consumed. Disposable vapes are
particularly popular among young people because they are affordable and
exempt from flavour restrictions.3°

>

WASTE

Disposable vapes combine three major pollution streams in a single product. Each device
contains plastic casings and pods, which are typically single use and not recyclable; electronic
components, including circuit boards and lithium-ion batteries; and hazardous chemical waste,
since any cartridge that has held nicotine is classified as dangerous waste and cannot enter
regular recycling streams?'.

When e-cigarettes are thrown away, these contents can leak into the surrounding
environment. Chemical and materials analyses of discarded devices detect toxic metals (lead,
mercury, cadmium), brominated flame retardants and nicotine residues, indicating that spent
vapes may qualify as hazardous waste32. Moreover, in the UK, where research was carried out,
5 million units are thrown away each week - equivalent to several thousand vehicle
batteries’ worth of lithium each year3:3,

Ecotoxicological research on e-cigarette waste has already demonstrated harmful effects
across a range of organisms, including frogs, fish, microbes and sea urchins®*4, pointing to
toxicity across multiple trophic levels. These findings indicate that chemicals released from
discarded vapes can disrupt aquatic ecosystems3>.

Taken together, the evidence shows disposable vapes are not a small or theoretical problem:
they are a fast-growing source of plastic, e-waste and toxic contamination that current
waste systems are not equipped to manage.
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Pathways into the environment and limits of current waste
management systems

An estimated 4.5 trillion cigarette butts®*¢ are discarded into the environment every year -
on the streets, beaches, parks, sidewalks, ...

Once thrown on the ground, cigarette butts can be carried by wind or rain into sewers or storm
drains. From there, they either flow directly into waterways or reach wastewater treatment
plants (depending on the type of sewer system). In any case, however, these facilities are not
designed to capture plastic microfibers or toxic chemicals from cigarette butts. In areas with
combined sewer systems, heavy rainfall can overwhelm the system and cause overflows which
means that untreated water carrying cigarette butts (and other waste) is discharged straight
into rivers or the sea.

Even when cigarette butts reach treatment plants, microplastics from cellulose acetate filters
can pass through the effluents into aquatic environments or end up in sewage sludge that is
later applied to fields - which spread the pollution even further.

Due to their small size and semi-synthetic composition, nicotine pouches follow the same
environmental pathways as cigarette butts: they are easily dispersed by wind and rain,
escape waste management systems, and release microplastics and chemicals into soils and
waterways.

As their use expands, so does their environmental footprint. Recent surveys in Sweden
show that snus and nicotine pouches have become the second most commmon form of urban
litter, with tobacco-free pouches now accounting for most of these items. This trend is
particularly concerning as cigarette-butt litter declines, indicating a direct substitution rather
than an overall reduction in tobacco-related waste®”.

Beyond littering, nicotine pouches also place growing pressure on wastewater systems. In
Sweden, wastewater treatment operators report an increasing number of pouches being
flushed down toilets. These products do not biodegrade and can interfere with treatment
processes, while releasing nicotine and microplastic-like fibres into aquatic environments.
Surveys estimate that around one million kilograms of pouches are discarded this way each
year38, contributing to chemical contamination and microplastic pollution in urban water
bodies. The Swedish experience, combined with rapidly rising pouch use across Europe,
highlights a clear and growing risk to wastewater infrastructure and the environment. Without
targeted regulation, nicotine pouches are set to become a persistent and costly source of
plastic and chemical pollution.

Nicotine residues and other chemicals of concern in used pouches also complicate waste
management. Nicotine pouches are sold in rigid plastic containers, usually made of
polypropylene, which often include a compartment for storing used pouches when no bin is
available. Although this packaging is theoretically recyclable and commonly marketed as such,
used pouches are frequently discarded inside the containers. This practice contaminates
household recycling streams and prevents plastic packaging from being effectively
recycled?®.
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Disposable vapes combine the drawbacks of single-use plastic with electronic waste. Their
design is inherently flawed: they integrate batteries, electronics, and plastics into items
intended to be discarded after short-term use. Disposable vapes are thus both e-waste and
hazardous waste and, in the absence of dedicated disposal systems they are routinely littered
or landfilled, creating avoidable environmental and safety risks“°.

In addition, waste operators across Europe increasingly report that they cannot safely or
efficiently handle these devices. Fires caused by discarded lithium-ion batteries, including
those from disposable vapes, have become a serious hazard in collection trucks, sorting
centres and recycling facilities4.

Thus, while littering is the most visible pathway by which tobacco products pollute the
environment, it is not the only one, nor the most decisive. Even if cigarette butts and other
tobacco-related waste were systematically collected, current waste management systems are
not designed to safely or effectively treat this pollution. The Extended Producer Responsibility
obligations introduced by the Single-Use Plastics Directive are an important step forward, as
they begin to apply the polluter-pays principle to tobacco products. However, these schemes
remain unevenly implemented across Member States, with remaining unaddressed
governance issues within certain Producer Responsibility Organizations. Plus, they are
structurally ill-suited to a product that combines plastic, toxic chemicals and, in some cases,
hazardous waste. Cigarette filters cannot be recycled in practice, and their treatment either
leads to landfill, incineration, or the continued release of microplastics and toxic substances
into the environment. As a result, EPR mainly shifts costs rather than preventing pollution
at source.“?

>
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LEGISLATIVE CONTEXT: A FRAMEWORK UNDER DEVELOPMENT,
BUT INSUFFICIENT AS IT STANDS

International level

The WHO Framework Convention on Tobacco Control (FCTC)*® already provides a useful
legal basis for integrating environmental considerations. Article 18 requires Parties to “have
due regard to the protection of the environment and the health of persons” in relation to
tobacco growing and manufacturing.

In recent years, the Conference of the Parties (COP) has strengthened this environmental
dimension. At COPI10 (2024), Parties adopted a decision explicitly recognising that plastic
cigarette filters are “unnecessary, avoidable and problematic”+4 and calling attention to the
environmental impacts associated with tobacco products and related electronic devices -
including filters, batteries, cartridges and metals. This decision gives Parties a clear political
mandate to take stronger national measures.

At COPT1, this momentum was consolidated. With active support from the European
Union45, Parties reaffirmed the need to address the environmental harms of tobacco and
nicotine products as part of comprehensive tobacco control, further strengthening the political
basis for ambitious regional and national measures*®.

This direction is further supported by joint initiatives such as the UNEP-WHO FCTC
partnership*’, which aims to raise awareness and drive action on the environmental and
health impacts of plastic cigarette filters. These initiatives help translate political recognition
into more operational tools (public awareness, data, guidance).

Several non-EU countries have also already demonstrated that ambitious measures are both
feasible and politically defensible. Australia has moved to prohibit disposable vapes through
import and sales bans*8, and Santa Cruz County (California, USA) has adopted a ban on the sale
of filtered cigarettes, entering into force in 20274°. These examples show that product-specific
bans are implementable when justified by environmental and health concerns.

EU level

The European Union has several pieces of legislation that touch on tobacco-related waste, but
none of them fully address the environmental and health impacts of cigarette filters,
disposable vapes or nicotine pouches. Existing laws offer useful entry points for stronger,
product-specific measures.

The Zero Pollution Action Plan>° sets 2030 objectives to reduce plastic litter at sea by 50
percent and microplastics entering the environment by 30 percent. Tobacco-related litter is
directly relevant to these objectives, yet no EU measure specifically targets this source of
microplastic pollution.
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The Single Use Plastics Directive (SUPD)' explicitly includes tobacco filters containing plastic. It
introduces: marking requirements, consumption reduction obligations, Extended Producer
Responsibility (clean-up, transport, treatment), and harmonised reporting formats.

The SUPD remains the only EU law directly targeting tobacco-related waste. It does not
cover emerging products such as disposable vapes or nicotine pouches, and
implementation varies across Member States.

The Tobacco Products Directive (TPD)>2 regulates product composition, labelling, packaging
and market placement of tobacco and nicotine products, including e-cigarettes.

However:

* It does not address end-of-life impacts

* It does not establish EPR or waste-management obligations

* It does not cover the environmental impacts of filters, plastics or chemicals

Several Member States have nevertheless used national powers linked to the TPD
framework to restrict or ban disposable vapes on public-health grounds. See below on
Member States legislation.

Council Recommendation on smoke-and aerosol-free environments> replacing Council
Recommendation 2009/C 296/02, is a non-binding Recommendation which encourages
Member States to restrict the use of tobacco and nicotine products in public spaces. It is health-
focused but offers an additional policy basis for restricting the use of single-use nicotine items.

Water Framework Directive (WFD)54 and related legislation: Cigarette butts and components
of disposable vapes release microplastics, nicotine, metals and other toxic substances that enter
sewers and waterways.

Relevant developments include:

+ Ongoing work on microplastic monitoring for drinking water

* The REACH restriction on intentionally added microplastics®®

* Reviews of the WFD and UWWTD?®® that may strengthen requirements on micropollutants
and microplastics

These initiatives do not address diffuse pollution from tobacco-related products, and public
water operators currently bear most of the associated costs.

Under the Waste Electrical and Electronic Equipment (WEEE) Directive®’, disposable vapes are
not adequately addressed. This regulatory gap was explicitly acknowledged in the Commission’s
evaluation conclusions published in July 2025°%8.

Overall assessment

Despite several relevant legislative instruments, the EU still lacks a coherent framework to
prevent or manage pollution from tobacco-related products. Filters, disposable vapes, and
nicotine pouches continue to release plastics and toxic substances into the environment with no
comprehensive EU response. This regulatory gap, combined with ongoing EU work on plastics
and microplastics, provides a credible basis for stronger measures, including restrictions or
bans on unnecessary and polluting products.
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Memlber States level

Across the EU, several Member States are beginning to take stronger action on tobacco and
nicotine products-related pollution. These developments are encouraging but still insufficient
and uneven, highlighting the need for coordinated EU-level measures.

On cigarette filters

At Member State level, momentum is slowly emerging, although action remains fragmented.
Some governments have begun openly questioning the legitimacy of cigarette filters: in
Belgium, the national health council has recormmended a full ban, arguing that filters provide
no proven health benefit and generate significant environmental harm?32. Similar discussions
have taken shape in the Netherlands, where the former State Secretary for the Environment
sought to place a ban on single-use cigarette filters on the agenda of the upcoming SUPD
revision®. In Portugal, political commitments toward a “tobacco-free generation” by 2040
include growing interest in addressing tobacco-related waste®. These developments
demonstrate that filter bans and stricter measures are already considered feasible by
several Member States.

On disposable vapes

On disposable vapes, national action is accelerating across the EU, driven by converging
concerns over youth addiction, chemical risks and mounting waste from lithium batteries,
plastics and metals. Several countries have already adopted full bans on disposable vapes,
including Belgium®2, France®® and Spain®, while others, such as Germany® and Ireland®, have
advanced political debates or formal government proposals to prohibit them. Austria has
announced its intention to withdraw these products from the market on both health and
environmental grounds®’, and similar discussions are underway in Poland® and Slovakia®,
where forthcoming legislation is expected. Even in countries that have not yet moved toward a
ban, such as Latvia, restrictions on flavours or sales illustrate growing discomfort with the
environmental footprint of these products’®. Taken together, these developments show a
clear and expanding policy shift at national level, strengthening the case for harmonised EU
action to address the environmental and health impacts of disposable vapes.

On nicotine pouches

On nicotine pouches, the regulatory landscape is rapidly tightening across the EU, reflecting
concerns about youth uptake, high nicotine concentrations and growing waste streams from
single-use packaging. Several countries have moved towards outright prohibitions,
including Belgium” and the Netherlands”?, while France is in the process of adopting
legislation that will ban the production, import and distribution of oral nicotine products from
202673. Other Member States are taking restrictive approaches through classification or strict
market controls, as seen in Cyprus, where pouches are treated as medicinal products requiring
market authorisation”4, or in Luxemburg’® and Lithuania’®, which allow sales but impose limits
on age; advertising, dosage or labelling. Political signals in countries like Poland”” also indicate
momentum toward bans or stronger regulations. This fragmented but increasingly
restrictive trend highlights both the environmental and public health concerns related to
nicotine pouches and the need for a coherent EU-level response to prevent regulatory
loopholes and cross-border availability.

Faced with declining cigarette sdles, the tobacco industry has preserved multi-billion-
euro revenues’® through the rapid rollout of new nicotine products, including nicotine
pouches and disposable vapes. Yet pollution prevention and end-of-life responsibility
remain largely absent from these business strategies.
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SOLUTIONS TO ADDRESS TOBACGO PRODUCTS RELATED
POLLUTION

CIGARETTE FILTERS

We call for a ban of cigarette filters

Plastic cigarette filters were never designed to protect human health. Initially, plastic filters
were introduced to keep tobacco flakes from entering the smoker's mouth. In the 1950's, as the
scientific community established a causal link between smoking tobacco and lung cancer’,
the tobacco industry responded by introducing cellulose acetate cigarette filters®® to reassure
consumers.

Since then, cigarette companies have marketed filters as a mean to reduce health risks for
smokers and actively promoted this idea despite knowing their ineffectiveness®.

In reality, filters make cigarettes taste smoother and milder, which facilitates smoking
initiation®2 and deepens nicotine dependence. To satisfy nicotine needs, smokers adopt a
compensatory behaviour when using filtered cigarettes, by taking more frequent and deeper
puffs®3. Filter ventilation also alters cigarette combustion and contributes to the formation of
carcinogenic tobacco-specific nitrosamines associated with higher risks of peripheral lung
adenocarcinomas4.

In short, cigarette filters offer no human health benefit and pose a real threat to living
organisms and ecosystem health.

Current solutions are ineffective or misleading

The only effective solution is removing filters altogether. Filters, regardless of the material
they are made from, generate waste and do not make smoking safer.

In recent years, the tobacco industry has promoted so-called biodegradable filters as part of
its broader strategy to portray itself as environmentally responsible. Yet these products do
nothing to address the underlying pollution problem. Biodegradable filters still leach toxic
chemicals when discarded®> and do not break down in real environmental conditions.
Their marketing may even encourage littering by creating the false impression that they are
harmless.

Recycling is often presented as a simple solution to cut plastic pollution, but the reality is far
more complex. Studies show that around 76% of cigarette butts smoked in public spaces
are littered®®, and there is no evidence that providing recycling options would significantly
change this behaviour. Recycling would therefore do little to prevent cigarette butts from
remaining the most littered item in the world, and a major source of toxic chemicals and
microplastics in soil and water.

n
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Even if recycling systems were expanded, they would not be able to cope with the
massive volume of waste generated.

While technically possible, cigarette butt recycling faces so many limitations that it cannot be
considered efficient or effective:

+ It is complex (different types of recycling possible) and resource-intensive (materials,
energy, water, ..).

- The toxicity of the recycling leachate depends on the type and condition of the
cigarette butt (behavioral factors of smokers, environmental and climatic conditions,
durability of thefilter in the environment)®”.

* It does not reduce the burden on local waste systems, which continue to bear the
financial and operational costs for collection and recycling, largely funded by taxpayers.

« Existing recycling capacity is nowhere near sufficient to deal with the scale of the
problem.

» So-called repurposing of cigarette butts (e.g. turning filters into insulation or clothing)
risks spreading toxic substances even further.

There is no viable pathway to incorporate cigarette butts into a closed-loop system.
Incineration remains the only end-of-life option available, yet it is environmentally harmful and
does not address the root of the problem.

CONCLUSION

Attempts to adjust smoker behaviour, clean up litter or recycle filters are costly,
insufficient and ultimately ineffective. Cigarette butts are consistently recognised as
hazardous waste under European measures8® and remain one of the most widespread and
harmful forms of plastic pollution globally.

A ban on cigarette filters is therefore the most proportionate, health-protective and
environmentally sound solution.

12
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DISPOSABLE VAPES

We call for a ban of disposable vapes

From a resource-efficiency and EU strategic-autonomy perspective, disposable vapes are
particularly problematic. Research from the University of Oxford and UCL shows that the
lithium-ion batteries in disposable vapes, although discarded after a single use, remain capable
of performing at high capacity for hundreds of cycles®®. This demonstrates a significant
waste of critical raw materials®® and highlights how irrational it is to use resources that are
strategically important for the EU for items intentionally designed to be thrown away. Industry
has so far provided no credible evidence that the single-use format provides added value that
would justify such disproportionate resource consumption and the associated environmental
and infrastructural impacts.

In addition, in many countries, insurers have started to refuse coverage or sharply increase
premiums for waste-management companies due to the rising battery-fire risk®. This trend
is destabilizing the sector and increasing operating costs for companies responsible for
collection and treatment. The difficulty of safely handling disposable vapes has therefore
become not only an environmental issue but also a growing financial and insurance problem for
the entire waste chain®.

Current solutions remain ineffective ormisleading

Some models are now sold as being refillable, or with higher
numbers of puffs (e.g. 9 000 over the average of 600-900).
However, those models still end up as waste once the internal
battery or cartridge is depleted.

Claims that voluntary recycling initiatives will solve the issue
are not supported by real-world evidence. Waste-
management operators and insurers report that current
systems are unable to cope with the volume and design of
these devices. Fires, contamination risks, and the lack of
economically viable recycling routes show that disposable
vapes cannot be integrated into existing systems without
causing damage and unsustainable costs.

Conclusion

In practice, disposable vapes undermine waste-management safety, increase financial
burdens on operators and municipalities, and contribute to pollution from plastics, lithium
residues, and hazardous chemicals. All of this occurs for a product with no demonstrated
societal benefit that could justify its single-use design.

13
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NICOTINE POUCHES

We call for a ban of nicotine pouches

Nicotine pouches are a rapidly expanding segment of the nicotine market, aggressively
marketed across the EU, especially towards young people. Tobacco control NGOs, public
health institutes and addiction specialists have repeatedly warned that these products create a
new pathway to nicotine dependence without offering any health benefits®3. As an emerging
product category, the EU still has a window of opportunity to regulate before the market
becomes fully established.

Current solutions remain ineffective or misleading

Whether made from conventional plastics, biobased materials, or marketed as biodegradable,
nicotine pouches break down into microplastics and release nicotine, flavourings, and
other chemicals into aquatic environments. Nicotine is highly toxic to aquatic organisms
even at low concentrations. Policymakers must remain vigilant about material substitution:
biodegradable plastics rarely degrade in natural environments, and toxic chemicals
released by used pouches remain unchanged.

Conclusion

A ban on nicotine pouches would prevent a new wave of pollution, reduce pressure on
waste operators and wastewater-treatment facilities, and save costs for municipalities
and taxpayers. Acting now - before the market becomes entrenched - would limit both
environmental contamination and public health risks.
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