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OBJECTIVE  

In conjunction with World No Tobacco Day (“WNTD”) 2022 on 31 May 20221 this study 

was undertaken to assess the environmental impact and related financial cost of 

cigarette butt litter in the Philippines, illustrating the experience in Boracay Island, 

Malay, Aklan (“Boracay”). The study provides an estimate of the amount of cigarette 

butts disposed in the Philippines and in Boracay in particular, ascertains its 

environmental impact and related financial costs. Following an assessment of the 

problem, the study offers possible solutions to reduce such cigarette waste and to 

reduce or recover the financial costs associated therewith. The study will also touch on 

how regulatory frameworks or restrictions affect smoking behavior and cigarette butt 

disposal practices, as illustrated by the experience in Boracay, to help identify possible 

solutions.  

 

RELEVANCE AND IMPORTANCE  

Though preliminary, this study reveals the magnitude of the cigarette waste problem 

in the Philippines, given its impact on the environment and related financial cost. The 

butt litter constitutes an enormous burden on the community and public funds, 

making it necessary to formulate and adopt solutions to address the problem. It is our 

hope that national and local policymakers give this problem their full attention, and 

advocates of environment and public health in the Philippines support the 

development of policies aimed at reducing cigarette waste and alleviate the cost 

associated with it.  

 

SCOPE AND LIMITATION  

This study provides an estimate of the amount of cigarette butt litter in the Philippines 

as a whole, with specific data gathered for Boracay in particular. Within Boracay, data 

collection was carried out in Station 2 in White Beach, focusing on the dining and 

accommodation establishments in the area.  

 

A beach setting was included for data collection in view of the numerous studies 

finding that most cigarette butt litter ends up in the ocean. For nearly three (3) 

decades, cigarette filters consistently topped the list of items of litter found in beach 

cleanups.2, 3  
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The selection of Boracay as the beach setting for this study was influenced by several 

factors. Boracay, particularly White Beach, is the top beach destination in the 

Philippines,4 and is recognized as one of the best beaches in the world,5 with its soft, 

powdery white sand stretching for about 4 kilometers.6 It is the top tourist spot in the 

Philippines, garnering about 2 million visitors before the pandemic in 2019 (an average 

of about 170,000 visitors per month or between 4,000 to 6,000 visitors per day).7 The 

pandemic lockdown brought down the number of visitors. 8 Though recent local 

regulations try to limit the number of tourists to the island, this hardly seems to have 

had any effect especially after pandemic restrictions were lifted. In March 2022, tourist 

arrivals in Boracay reached 150,597 or a daily average of 4,858, the highest in two years 

since the pandemic was declared in March 2020.9 In April 2022, tourist arrivals “reached 

a new two-year high of 186,751, or a daily average arrival of 6,225.”10 

 

White Beach is divided into three sections, named after the old arrival stations for local 

boats (i.e., bangka): Station 1, Station 2 and Station 3.11 Station 2 is located in the 

middle of White Beach. Since 2018, the local government of Malay, Aklan started to 

strictly enforce its smoking ban and anti-littering ordinances on beaches and other 

public places, pursuant to the directive of the Philippine Department of Tourism 

(“DOT”).12, 13, 14, 15 Smoking areas, however, remain in the establishments lining the 

beach and inner areas. Station 2 is where most food stalls, restaurants, bars, retail 

stores, and other similar establishments on the island can be found, including D’Mall, 

one of the older big malls in Boracay. It is also the usual pick-up point for tours and 

other activities on the island. This is why it’s considered the “center” of Boracay, where 

most of the island’s tourists congregate.16 It is regularly packed with people. These 

factors contributed to selecting this area as the specific site for data collection, as it 

would provide reasonably accurate data on cigarette butt disposal in Boracay, being 

the congregation point for most tourists and visitors to the island, along with many of 

its local workers.  

 

METHODOLOGY  

The study made use of both qualitative and quantitative data, as well as primary and 

secondary sources. Research papers and articles relevant to the topic of this study were 

reviewed.  
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Estimating the amount of cigarette butt litter 

 

With respect to the amount of cigarette butt litter, global figures were obtained from 

reports on beach cleanups issued by the Ocean Conservancy pursuant to their annual 

International Coastal Cleanup (“ICC”) program,17, 18 as well as research papers and 

articles published in science magazines and academic journals on the same topic. 19, 20, 

21 A 1999 study by Thomas E. Novotny and Feng Zhao stood out, which extrapolated 

the information from global cigarette consumption data. 22, 23, 24  

 

The amount of cigarette butt litter in the Philippines was obtained from country-

specific data found in the Ocean Conservancy’s ICC report,25 and extrapolated from 

cigarette consumption data in the country under the Global Adult Tobacco Survey 

(“GATS”). Data from the Global Youth Tobacco Survey (“GYTS”) and Global School-

Based Health Survey were excluded from the study.26, 27  

 

Data with respect to Boracay was obtained directly through enumerators hired and 

deployed to Station 2 of White Beach in Boracay. Enumerators collected data from 

Station 2, White Beach of Boracay for 12 days, from April 5 to 16, 2022. The 

enumerators identified the bars, restaurants and public/common designated smoking 

areas (“Public DSAs”) situated in Station 2 and collected data on the number and 

location of cigarette butt litter found in or near each establishment or Public DSA using 

capture forms.28 This follows the line transect and cluster sampling methods patterned 

after the method adopted by Vimal Patel, George W Thomson and Nick Wilson,29 

among others,30, 31, 32  albeit in a beach setting.   

 

Assessing the financial costs to the environmental impact of cigarette butt litter 

 

An estimate of the financial costs relating to the environmental damage caused by 

tobacco product waste, including cigarette butt litter, has been the subject of a number 

of studies.33, 34, 35,  36  Overall, research in this area is still sparse and more research is 

needed to obtain a more accurate estimation of the financial burden caused by 

tobacco product waste, as well as e-cigarette waste. Existing studies on this subject 

were used for determining the possible financial cost to the Philippines of cigarette 

butt litter.  
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DISCUSSION  

 

A. Cigarettes and e-cigarettes: Definition and Composition   

 

The problem with cigarette butts 

 

Cigarettes contain filters (also called “butts” or “ends”) made of a kind of plastic called 

cellulose acetate.37 Cigarette filters were developed in the 1950s in response to the 

growing concern over the health risks of smoking, as research backed by medical 

evidence emerged establishing its health consequences. 38, 39, 40  However, as early as 

the 1960s, it became clear that cigarette filters would not be effective in reducing the 

harms of cigarettes, such as to be useless, especially since smokers simply 

“compensated” for the difference in sensation from unfiltered cigarettes and to satisfy 

nicotine cravings.41, 42, 43 The use of filtered cigarettes was moreover found “to have 

merely altered the most frequent type of lung cancer, from squamous cell carcinoma 

to adenocarcinoma.”44, 45 Neither was it found to have reduced the risk for other 

diseases attributable to smoking.46 

 

The use of natural fibers like cotton, charcoal and food starch was considered for filters 

in cigarettes, which would have helped avoid the environmental problem cigarette butt 

litter today. However, it was found to be challenging to manufacture on a mass scale. 

Thus, tobacco companies resorted to synthetic fibers. Cellulose acetate, a type of 

plastic, was found to be the best material for mass production purposes and cost-

effectiveness.47, 48  

 

Today, cigarette filters continue to be made of cellulose acetate, a kind of plastic, which 

is non-biodegradable and simply breaks down into microplastics that end up polluting 

waterways and oceans.49 Cigarette butts were also found to contain toxic materials, 

including nicotine, heavy metals and other chemicals that leach into the 

environment,50, 51, 52 and are dangerous to marine life, which eat them or simply when 

exposed to them.53, 54 

 

Electronic cigarettes (“E-cigarette”) 

 

The World Health Organization (“WHO”) recognizes e-cigarettes as one of the “novel 

and emerging tobacco products” which should be subject to regulation and subsumes 

it under the more general terms, Electronic Nicotine Delivery Systems (“ENDS”) and 

Electronic Non-Nicotine Delivery Systems (“ENNDS”).55 The WHO describes ENDS and 

ENNDS as “battery powered devices that heat a solution (e-liquid) to create an aerosol 
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which frequently contains flavourants, usually dissolved into Propylene Glycol and/or 

Glycerin.”56 E-cigarettes are identified as a prototype of ENDS / ENNDS and described 

as “devices that do not burn or use tobacco leaves, but instead vapourise a solution 

the user then inhales.”57 In sum, they work by heating liquid, which may or may not 

contain nicotine, producing emissions usually described as a “vapour”.58  

 

An e-cigarette normally has “four components: the cartridge or pod that holds the ‘e-

juice’ solution [also called ‘e-liquid’], a heating element, a battery and a mouthpiece.”59 

The cartridge may be disposable, replaceable or refillable.60 The heating element or 

mechanism heats the cartridge contents to create the vapor that is inhaled by the 

consumer.61  

 

The liquid solution in e-cigarettes normally contains nicotine, propylene glycol, with or 

without glycerol, flavoring agents, and other chemicals, some of which are considered 

toxicants.62 Nicotine in e-cigarettes are extracted from tobacco plants. Nicotine 

concentration in e-liquids vary, depending on the user’s preference. Some do not 

contain nicotine at all. According to the WHO, there are a wide-ranging assortment of 

flavors for ENDS/ENNDS, more than 15,000, including tobacco, menthol, sweets like 

bubble gum, cherry or strawberry, among many others.63,  

 

B. Amount of cigarette butt litter 

 

Global  

 

About 1.3 billion people worldwide use tobacco products, 80% of whom are in low- 

and middle-income countries.64 It is estimated that smokers worldwide buy around 6.5 

trillion cigarettes each year or about 18 billion every day, of which about two-thirds 

end up as litter in the environment.65, 66 Using 1995 consumption data from 49 

countries, one study found that approximately 5.535 trillion cigarettes were consumed 

that year, of which 82.82% equivalent to about 4.584 trillion were filtered cigarettes, 

all of which would have ended up as cigarette butt litter in the environment.67 In 2022, 

the figures would be significantly higher.  

 

Most components of a cigarette disintegrate upon use by the smoker, including the 

paper and tobacco leaves. However, the cigarette filters are normally left over as they 

are non-biodegradable, being made of the plastic, cellulose acetate. These are 

disposed directly on beaches or find their way to the ocean through waterways.68, 69, 70  
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Coastal cleanups all over the world show cigarette butts as the number 1 trash found 

along beaches and coastlines.71 Cigarette butts consistently topped the list of marine 

debris picked up during annual beach cleanups organized by the Ocean Conservancy,a 

since cigarette filters were included among the items to be documented in 1989, 

spanning more than 30 years.72 

 

“The Ocean Conservancy has sponsored a beach cleanup every year 

since 1986. For 32 consecutive years, cigarette butts have been the single 

most collected item on the world’s beaches, with a total of more than 60 

million collected over that time. That amounts to about one-third of all 

collected items and more than plastic wrappers, containers, bottle caps, 

eating utensils and bottles, combined.”73 

 

E-cigarette waste is now also being found during beach cleanups and noted to be 

increasing in number.74, 75, 76 Clean Ocean Action, which also organizes beach cleanups 

in the US, is now considering to formally include such waste in the collection scorecard 

they disseminate to their volunteers for use in tallying items picked up during 

cleanups.77  

 

Philippines  

 

In 2010, the Philippines Department of Environment and Natural Resources (“DENR”) 

ranked cigarette butts as the second highest pollutant in the Philippines.78, 79, 80 

 

A 1999 study covering 49 countries, found that in the Philippines about 62 billion 

cigarettes were consumed, of which 95.5% equivalent to 59.21 billion were filtered 

cigarettes. Thus, an estimated 59.21 billion cigarette butts were littered the 

Philippines in 1995.81 Assuming that only two-thirds (2/3) of the consumed filtered 

cigarettes ended up in the environment,82 it is estimated that about 40 billion cigarette 

butts littered the Philippines in 1995.  

 

Philip Morris International’s subsidiary in the Philippines, PMFTC Inc., disclosed that it 

sold 85 billion cigarette sticks in 2009.83, 84 Since PMFTC sells only manufactured 

cigarettes which contains filters in the Philippines, it is estimated that the same 

amount, 85 billion cigarette butts littered the Philippines in 2009. On the other 

hand, assuming that only two-thirds (2/3) thereof ended up as litter in the 

environment,85 it is estimated that about 56.67 billion cigarette butts polluted the 

environment in the Philippines in that year alone. Significantly, these figures pertain to 

 
a Tobacco companies are among the sponsors of the Ocean Conservancy’s beach cleanups since 1999.  
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cigarettes produced by only one tobacco company in the Philippines, and does not 

include other tobacco companies operating in the country. Neither does it include the 

cigarette butts that have been disposed throughout the years and remain in the 

environment.  

 

Based on the 2009 Philippine GATS, 28.3% (17.3 million) of the population aged 15 

years and older (“adults”) smoked tobacco in 2009.b, 86 Approximately 16.6 million of 

all adult smokers in the Philippines use manufactured cigarettes (which contain 

filters).c, 87 Among current smokers, about 80% (13.8 million) smoke every day.d, 88 Daily 

cigarette smokers smoked on average 10.6 cigarettes per day.e, 89  

 

Assuming that, of the 16.6 million users of manufactured cigarettes in the Philippines,90 

only about 80% of them (13.3 million) smoke every day at an average of 10.6 cigarettes 

per day for 365 days a year, this would amount to 51 billion filtered cigarettes smoked 

in the Philippines in 2009, which would be the same number of cigarette butts 

littering the Philippines in 2009.91 Assuming that only two-thirds (2/3) of such 

cigarettes ended up in the environment,92 this would still amount to 34 billion cigarette 

butts littered. These are conservative estimates and do not include figures for youth 

smokers, which is reflected in the GYTS.93 This becomes more apparent, especially 

when viewed in contrast to PMFTC’s admission that they sold 85 billion cigarette sticks 

in the same year.   

 

In 2015,94 of the 15 million adult users of manufactured cigarettes in the Philippines, if 

82.4% (12.36 million) adults smoked every day, at an average of 11 cigarettes per day 

for 365 days a year (Table 1), an estimated 49.6 billion filtered cigarettes were smoked 

by Filipinos, and the same number of cigarette butts littered the Philippines that 

year.95 Assuming that only two-thirds (2/3) of the filtered cigarettes consumed were 

disposed irresponsibly,96 approximately 33.08 billion cigarette butts littered the 

Philippines in 2015. These figures are conservative, considering that they take into 

account only daily smokers of manufactured cigarettes among adults and do not 

include the youth, which is reflected in the GYTS.97 

 

The Philippines conducted the latest survey for GATS in October 2021, with the results 

scheduled to be released in June 2022.98 

 

 
b 47.7% (14.6 million) men; 9% (2.8 million) are women 
c 14.3 million men; 2.3 million women 
d 11.7 million men; 2.1 million women 
e 11.3 cigarettes per day for men; 7 cigarettes per day for women 
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Table 1 

 199599 2009100, 101 2009 

(GATS) 102 

2015 

(GATS) 103 

No. of filtered cigarettes 

sold / consumed104 (same 

amount littered) 

59.21 

billion 

85 billion f 51 billion 49.6 billion  

2/3 of sold / consumed 

filtered cigarettes 

littered105 

40 billion 56.67 

billion 

34 billion 33.08 

billion 

  

Boracay  

 

The municipal government of Malay, Aklan, of which Boracay is a part, disclosed that 

there are a total of 4,303 business establishments operating in its jurisdiction.106 

Among them, 755 are the potential targets for the survey, including: 403 bars and 

restaurants, eateries and kitchenettes; and 352 resorts, hotels and cottages.107 In 

Boracay alone, there are 328 accommodation establishments accredited by the 

Department of Tourism (“DOT”).108  

 

In the nine (9) days spent gathering data, the enumerators surveyed five (5) 

establishments and one (1) Public DSA, namely: Henann Park Resort, Bamboo 

Bungalows, Masons Bar, Sunvilla Beach Resort, Serene La Playa, and a Public DSA near 

Coco Bar (the “Sites”). Excluding the Public DSA, all the establishments surveyed were 

noted to have a designated smoking area. Further, during the same period, they 

interviewed three (3) individuals, mainly security guards to the establishments.  

 

The area actually surveyed covered a distance of about 1 kilometer, more or less, 

tracking the location of the six (6) Sites.109, 110  By contrast, Boracay has a total land 

area of 10.32 square kilometers (“km2”) and a perimeter ranging approximately 20 

kilometers. The island is about 7 to 8 kilometers long and 1 to 2 kilometers wide.111, 112 

 

The survey found 244 cigarette butts at the minimum and 1,630 cigarette butts at most 

in one establishment in a day. In total, they counted 3,771 cigarette butts in the six (6) 

establishments over six (6) days.g This amounts to about 629 cigarette butts per day 

littered in only six (6) establishments, equivalent to about 105 cigarette butts 

 
f This refers to the number of cigarettes sold by only one tobacco company only, i.e. PMFTC. Since PMFTC sells 
only manufactured cigarettes which contains filters, there is no need to assume that only a portion of the 
disclosed sales pertain to filtered cigarettes.  
g The other three (3) days were spent interviewing respondents, mainly security guards to the establishments.  
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littered every day in every establishment in Boracay. Notably, the Sites surveyed 

constitute only 1.7% of the 328 DOT-accredited accommodation establishments in 

Boracay, and less than 1% (0.8%) of the 755 bars, restaurants, resorts, and hotels in the 

municipality of Malay, Aklan.  

 

Assuming that every six (6) of the 328 DOT-accredited accommodation establishments 

accumulated a similar number of cigarette butts, this would amount to about 34,385 

cigarette butts littered per day, equivalent to about 12.55 million cigarette butts 

littered within one (1) year, in or near all DOT-accredited accommodation 

establishments in Boracay. Alternatively, assuming that each of the 328 DOT-

accredited accommodation establishments accumulated a similar number of cigarette 

butts every day, this would amount to 34,440 cigarette butts littered in Boracay every 

day, equivalent to 12.57 million cigarette butts littered every year in Boracay.  

 

 
© Gidget Luna, 31 May 2022 
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C. Impact of cigarette butt litter  

 

Public Health  

 

The health impacts of tobacco use (including cigarette smoking in particular) and 

exposure to tobacco smoke are well established.113 The health impact of cigarette butts 

after they are disposed in the environment, however, is another matter. A unique type 

of litter, cigarette butts break down into microplastics and have toxic components and 

metals that are harmful to the environment and to animals, including domestic 

animals, wildlife and fish when exposed to their leachates or when ingested by them.114, 

115, 116, 117, 118  

 

Animals, domestic and wild, including dogs, cats, birds, and even fish, were found to 

have eaten cigarette butts, which is not surprising considering that many of them are 

discarded carelessly on streets, in parks and other public places.119, 120 The ingestion of 

such litter by animals has been shown to have adverse consequences, including 

poisoning, with symptoms and effects ranging from salivation, excitement, tremors, 

vomiting, lack of coordination, weakness, convulsions, respiratory failure, and even 

death.121 The risk goes higher as one considers the potential for bioaccumulation of 
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such toxins in animals as they go further up the food chain, which may eventually affect 

the health of humans who eat them.122, 123 

 

Cigarette butt litter may be accidentally ingested not only by animals, but also by 

human infants and children, when carelessly discarded on streets, in parks and other 

public places frequented by them, and even when simply left in ashtrays. When 

ingested by children, they can choke on the cigarette butts. Nicotine and other toxic 

chemicals may cause poisoning. One study found thousands of cases of cigarette butt 

ingestion by humans, mostly children below six (6) years old, some of whom 

manifested severe symptoms of poisoning. Documented symptoms after cigarette 

butt ingestion include vomiting, salivation, diarrhea, tachycardia, and hypotension 

within 30 minutes, and depressed respiration and cardiac arrythmias within 40 minutes, 

then convulsions within 60 minutes.124, 125  

 

The health risks posed by e-cigarettes are still being studied. Evidence so far indicates 

that the products are harmful to health and not safe. Its emissions were found to 

contain toxic substances including nicotine which is highly addictive, ultrafine particles 

that can reach deep into the lungs, chemicals linked to serious lung disease and that 

cause cancer, heavy metals, such as nickel, tin and lead.126, 127 Nicotine, in particular, is 

highly addictive and dangerous especially to young people whose brains are still in the 

process of development up to their mid-20s, whether or not such toxin is administered 

through e-cigarettes or traditional tobacco product forms.128 However, since it is fairly 

new,  the WHO noted, “it is too early to provide a clear answer on the long-term impact 

of using them or being exposed to them”.129,  

 

Environment  

 

The environmental impact of tobacco spans its entire lifecycle – from cultivation, 

production, distribution, consumption and waste. For purposes of analyzing its 

impacts, the World Health Organization (“WHO”) divides the life cycle of tobacco into 

five (5) key stages: (1) growing and curing; (2) product manufacture; (3) distribution 

and transportation; (4) product consumption, including second-hand and third-hand 

smoke exposure; and (5) post-consumption tobacco product waste disposal.130 

Overall, the tobacco industry releases the equivalent of 84 megatons of carbon dioxide 

every year, contributing to climate change.131  

 

Tobacco growing and curing constitute one of “the most environmentally destructive 

agricultural practices in low- and middle-income countries.”132 Agricultural production 

of tobacco contributes to deforestation,133 soil degradation and desertification, food 
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insecurity and nutrition challenges, as well as loss of biodiversity.134, 135 Tobacco 

growing moreover requires the use of an enormous amount of water,136, 137, 138 and 

large amounts of harmful chemicals (insecticides, pesticides, herbicides, fungicides, 

among others) and fertilizers.139  

 

The tobacco industry admits that the manufacturing stage has the “greatest direct 

impact on the environment”,140 as it emits greenhouse gases and generates massive 

amounts of solid, liquid and airborne waste, including toxic and hazardous 

chemicals.141, 142, 143  The management of such waste is problematic in developing 

countries, where regulation and enforcement are often less stringent.144 The 

distribution and transportation stageh likewise contributes to greenhouse gas 

emissions and climate change.145  

 

Smoking tobacco produces environmental tobacco smoke or second-hand smoke, 

endangering the health of those exposed to it,146, 147 while significantly contributing to 

air pollution and climate change. In 2012, an estimated 1 billion smokers worldwide 

consumed 6.25 trillion cigarettes, dispersing thousands of metric tons of emissions, 

which include a mix of carcinogens, “toxicants” and greenhouse gases.148 Tobacco use 

moreover leaves a residue on surfaces of objects and in dust where tobacco has been 

smoked, third-hand smoke, which also contains toxic substances, including 

carcinogens and toxic metals, among others. Infants and young children are 

particularly vulnerable as their bodies and immune systems are not yet fully 

developed.149  

 

The thousands of daily visitors to Boracay, which include families and children, face 

health risks from potential exposure to second-hand and third-hand tobacco smoke, 

unless policies are in place to protect them. The strict enforcement of the smoking ban 

on the beaches in Boracay was a step in this direction. Further, nicotine and tobacco 

byproducts like cotinine may end up in landfills through tobacco product waste 

(cigarettes, cigarette butts), objects with third-hand smoke (such as building materials, 

carpets), and through human waste products mixed in landfill, which can contaminate 

water sources.150 

 

After consumption, cigarette butts disposed and third-hand smoke remain in the 

environment. Cigarette butt disposal in particular is a pervasive problem. It is one of 

the most littered items on the planet.151 Cigarette filters consistently topped the list of 

items of litter found during annual international beach cleanups for three decades,152, 

 
h Transportation and distribution of raw materials to factories or processing plants and the delivery of 
processed leaves or manufactured tobacco products to retail stores 
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153 making it a big contributor to marine microplastic pollution. In Boracay, the survey 

for this study found thousands of cigarette butt litter in a matter of days in or near the 

establishments therein,154 which only confirms the foregoing findings.  

 

A local organization in the Philippines, the EcoWaste Coalition, noted that cigarette 

butts take more than a decade to break down into tiny plastic powder, and in the 

process releases thousands of remaining chemicals that are toxic, which can leach into 

the water and soil and harm ecosystems.155, 156,157, 158 Tobacco product waste contains 

over 7,000 toxic chemicals, including known human carcinogens, which leach into and 

accumulate in the environment. Chemicals leached from cigarette butts include 

nicotine, arsenic, heavy metals, among others, which are toxic to fish and other aquatic 

life.159 

 

Cigarette butts were also found to contain metals. They have been found to inhibit 

plant growth,160 and be hazardous to marine life.161 Researchers found that “[o]ne 

cigarette butt in a liter [of water]… kills half the fish.”162 Cigarette butts disposed were 

found to be highly toxic to fish, whether the disposed cigarette butts were smoked or 

unsmoked and whether they were with or without remnants of tobacco. Smoked 

cigarette butts (smoked filter with tobacco), smoked cigarette filters (smoked filter, no 

tobacco) and even unsmoked cigarette filters (no tobacco) were all found to be acutely 

toxic to fish, whether marine or freshwater. However, cigarette butts with remnants of 

tobacco were found to be more toxic than the smoked filters alone. The study found 

that smoking increased the toxicity of cigarette filters.163 

 

The environmental impact of e-cigarette waste is only starting to be studied. The 

different components of an e-cigarette164, 165, 166 make its disposal more complicated, 

as parts of it are plastic, parts of it constitute hazardous waste,167 and parts of it 

constitute electronic waste.  

 

In particular, the cartridge or pod and mouthpiece in e-cigarettes are normally made 

of plastic, which contributes to the problem of plastic pollution, unless properly 

recycled.168 The liquid solution therein (e-juice, e-liquid) constitutes hazardous waste, 

as it contains nicotine and/or other chemicals that are toxic. 169, 170 E-cigarettes were 

found to have leached lead at hazardous waste levels.171, On the other hand, the 

heating element or mechanism, batteries and chargers, among others, in e-cigarettes, 

should be treated as electronic waste or e-waste.172 It was noted that the rapidity with 

which e-cigarettes are consumed and disposed compared to typical electronics may 

cause it to become a growing concern for waste managers.173 

 



 

 
Environmental Impact of Cigarette Butt Litter 
Page 15 of 39 
 

E-cigarettes have in fact already become a matter of environmental concern, as e-

cigarette waste started to be found during beach cleanups.174, 175, 176 Its plastic and 

electronic components, and chemical substances each pose unique environmental 

concerns, adding to plastic pollution, as well as hazardous and electronic waste, which 

put them in a gray area for disposal. Clean Ocean Action, which organizes beach 

cleanups in the US, is now considering to formally include such waste in its collection 

scorecard for use in tallying items picked up during cleanups.177  

 

Economic costs  

 

Tobacco imposes a heavy economic burden on society. Globally, the total economic 

cost of smoking is equivalent to 1.8% of the world’s annual gross domestic product 

("GDP”), taking into account only the health expenditures and productivity losses from 

smoking in 2012. Almost 40% of such cost is from developing countries. These figures 

are still conservative, as they do not yet include the harms from secondhand smoke or 

smokeless forms of tobacco.178, 179, 180  

 

In the Philippines, the total economic cost of smoking was estimated to constitute over 

7% of its GDP in 2003. Health care costs arising from only the four major diseases 

caused by tobacco use was estimated at PHP 26.1 to 44.6 billion (USD 501 to 858 

million).i In addition, productivity losses arising from tobacco-attributable premature 

deaths caused by the same four major diseases was estimated at PHP 260 billion (USD 

5 billion) and lost productivity from work days lost due to the said diseases was 

estimated at PHP 9.6 billion (USD 185 million). In total, the total economic cost of 

smoking was estimated to be between USD 2.8 to 6 billion in 2003, taking into account 

only the four major diseases caused by smoking.181, 182 

 

As for the economic cost arising from the environmental impact of tobacco, a 1999 

study estimated the global abatement cost for chemical waste emitted by the tobacco 

industry at USD402 million.183 A 2020 study reviewed the environmental costs of 

tobacco manufacturing, but could only utilize the industry’s own published data and 

voluntary reports, due to the continuing lack of independent sources of information 

which could provide more accurate and reliable data.184  

 

A 2020 study185 used a simulation model that took into account the direct and indirect 

costs associated with tobacco product waste (i.e., cigarette butt litter), as well as data 

on population size, smoking prevalence rates, and per capita litter mitigation costs. 

The study found that the total annual cost for large US cities ranged from USD4.7 

 
i In 2003 exchange rate 
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million to USD90 million per year, with variations due to population size and smoking 

prevalence rates. The total cost for 30 cities combined was estimated at USD264.5 

million per year.  

 

Indirect costs include costs attributable to accumulated tobacco product waste (i.e., 

cigarette butt litter) prior to abatement. This include the impacts arising from cigarette 

butt that remain in public spaces or are carried into water systems to pollute the 

environment and disrupt ecosystems, as well as costs arising from the impacts of such 

waste on tourism in the area, related businesses and property values therein. Direct 

costs include costs attributable to its deterrence and abatement, as well as their 

potential to harm humans and animals. Deterrence pertains to efforts to prevent 

cigarette butt litter, including the posting of signages and public service 

announcements through other means, law enforcement. Abatement costs pertain to 

efforts in cleaning up cigarette butt litter, including the provision and management of 

disposal receptacles, mechanical street sweeping, mechanical power washing, manual 

power washing, manual clean up, storm drain clean out, and water treatment 

processes. 186 

 

Administrative and labor costs, including costs of equipment and supplies for purposes 

of implementing such abatement efforts are also included. The estimate of direct costs 

should moreover be “weighted” to reflect costs associated with cigarette butt litter, as 

opposed to all general litter. Surveys of litter picked up during clean ups can be used 

as basis to determine the proportion or percentage of cigarette butts among litter.187 

 

An earlier version of the study in 2011188 provided a framework and method for 

estimating only the abatement costs of cigarette butt litter, which included: “(1) 

mechanical and manual abatement from streets, sidewalks and public places, (2) 

mechanical and manual abatement from storm water and sewer treatment systems, 

(3) the costs associated with harm to the ecosystem and harm to industries dependent 

on clean and healthy ecosystems, and (4) the costs associated with direct harm to 

human health.”189  

 

It provided two options for measuring the amount and share of cigarette butt litter, 

which can be based on either: (1) data from litter surveys, such as the data collected 

by the Ocean Conservancy in its International Coastal Cleanup; and (2) data on tobacco 

sales, adjusted to take into account the proportion normally disposed improperly, 

using studies which take into account the littering rate of cigarettes consumed. 190 
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The study then proposed two possible structures for the abatement fee: (1) spread the 

cigarette butt litter abatement costs across all tobacco sales in the city and assess a 

proportional fee such that the total fees collect at year’s end equal the total abatement 

costs for cigarette butt litter; or (2) spread the abatement cost across all sellers of 

tobacco products, based on an estimate of each seller’s tobacco product sales volume 

in a given year, taking into account the proportionate contribution of each sales 

channel (i.e. grocery stores; liquor stores, convenience stores, etc.) to overall tobacco 

sales.191  

 

The city of San Francisco in the US selected the first option, i.e., to spread the 

abatement costs across all tobacco sales in the city and assess a per-pack fee.192 Using 

litter surveys conducted by the city, cigarette butt litter was found to represent 22.5% 

of all litter. Total cigarette butt litter costs to the city were calculated by multiplying 

the share of cigarette butt litter by the total annual litter abatement cost, to obtain the 

base cost estimate. The city added costs associated with administering the fee and 

costs of a public anti-littering campaign. After adjusting for visitor and commuter rates, 

the total cost for cigarette butt litter abatement in San Francisco in 2008 was computed 

at USD6.5 million. This was divided by the estimated number of packs consumed by 

residents, which resulted in a permissible per-pack fee of USD0.22. In 2009, the City of 

San Francisco passed into law a USD 0.20 per-pack fee to cover the abatement costs 

for cigarette butt litter.193, 194, 195 The figures have since been adjusted due to the 

increase in spending for cleaning up cigarette butts.196, 197, 198 

 

D. Tobacco industry-related corporate social responsibility (“CSR”) and 

interference 

 

The tobacco industry is well aware of the environmental issues surrounding its 

activities, including the growing concern over the environmental impacts of plastic 

cigarette filters.199 The industry regularly engaged in a number of environmental 

initiatives as part of its CSR activities. Tobacco companies donated or installed trash 

receptacles and encouraged the use of portable ashtrays, while outwardly expressing 

support for smoker education and anti-litter campaigns.200, 201, 202 Furthermore, 

tobacco companies have been voluntarily reporting on their environmental impacts as 

part of their annual reports and sustainability reports, and funding environmental 

projects and organizations, including beach cleanups where cigarette butts 

consistently topped the list of litter picked up.203, 204 To divert public attention away 

from the environmental costs of its activities, 205, 206 the tobacco industry conducts CSR 

activities or “greenwashing”, to improve its reputation and present itself and its 

products as environmentally friendly. 
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However, these measures do not provide a lasting solution and have marginal impact 

especially when viewed in light of the magnitude of the problem, with trillions of 

cigarette butt litter worldwide causing environmental pollution. Such measures 

moreover tend to place the responsibility solely on end-users, i.e., smokers and 

tobacco users, while freeing the manufacturers that produce and profit from such 

products from any responsibility except that which they desire to undertake. It is a 

“blame the victim” approach, as opposed to a source-based approach to waste 

reduction and prevention.207  

 

Currently, responsibility for the management and cleanup of cigarette butt waste is 

borne by government and taxpayers, smokers and non-smokers alike.208, 209 

Responsibility for such waste should be shifted to the tobacco industry, similar to 

regulations governing other industries with products that are toxic and hazardous, like 

paint and batteries. Several studies have found that the environmental principles 

underlying such regulations are applicable to cigarette butt waste, considering its 

environmental impact.210, 211, 212, 213, 214 However, the tobacco industry has long been 

reticent in accepting responsibility for the problem and has resisted proposed 

measures that attempt to do so.  

 

Traditional tactics of the tobacco industry to interfere with policies on public health 

have also been experienced with respect to proposed environmental policies relating 

to tobacco and cigarette butt waste. A bill that proposed to ban single-use filters in 

cigarettes and single-use e-cigarettes or vapes was significantly diluted as cigarettes 

and other tobacco products were removed from its coverage.215 The Ocean 

Conservancy expressed disappointment, noting how the “industry once again put their 

bottom line above the health of our communities and our ocean.”216, 217  

 

On the other hand, when San Francisco successfully passed a law in 2009 which 

assessed a 20-cent per pack fee on filtered cigarettes to help shoulder the abatement 

costs from its litter, the laudable measure was immediately met with litigation initiated 

by a tobacco company.218 Nonetheless, the law remains effective today, and the per-

pack fee has now increased to USD1.05 per pack as of 1 January 2022, providing a 

source of funds for cleaning up San Francisco’s streets and environs of cigarette 

litter.219 

 

Ultimately, the best solution to cigarette butt litter is still to reduce it at the source. 

The implementation of tobacco control measures will help in reducing tobacco use, 

and concomitantly, cigarette butt litter. The goal should still be to encourage cessation 
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and to prevent uptake of cigarette use. In the interim, as the industry continues to 

benefit from the sale of such products, the economic burden arising from cigarette 

butt litter should be shouldered by tobacco companies, in accordance with relevant 

environmental principles.  

 

E. Recommendations   

 

To effectively address cigarette butt waste, a combination of interventions with basis 

in both public health and environmental principles should be applied. Public health 

and environmental advocates both have roles to play in the search for a solution to 

this problem. The two complement each other and can help reduce cigarette litter at 

its source. 

 

The public health treaty, the World Health Organization Framework Convention on 

Tobacco Control (“WHO FCTC”), expressly recognizes that tobacco has devastating 

consequences not only on health, but also in terms of its social, economic and 

environmental effects.220 Thus, its stated objective is to protect people not only from 

the health consequences, but also the social, economic and environmental 

consequences of tobacco use and exposure to tobacco smoke.221 Under Article 18 of 

the WHO FCTC, parties agreed that in carrying out their obligations under the treaty, 

they will “have due regard to the protection of the environment and the health of 

persons in relation to the environment in respect of tobacco cultivation and 

manufacture.”222   

 

The WHO FCTC thus provides legal basis for the application of environmental 

principles in addressing cigarette butt waste, including Extended Producer 

Responsibility (“EPR”), Product Stewardship (“PS”), the Polluter Pays Principle (“PPP”), 

and the Precautionary Principle.223, 224, 225, 226, 227  Environmental groups, health 

organizations and environmental protection agencies should work in partnership for 

this purpose.228, 229 The WHO FCTC itself recognizes the special contribution and 

importance of participation in tobacco control efforts of environmental 

nongovernment organizations and members of civil society not affiliated with the 

tobacco industry.230 

 

The measures that may be relevant to national and local officials in the Philippines and 

Boracay in particular are outlined below.  
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Proposed measures for action at the international and national levels   

 

• Strengthen implementation of the WHO FCTC. Implementation of the WHO 

FCTC has been shown to effectively reduce tobacco use, which will have the 

concomitant beneficial effect of reducing cigarette butt litter. Ultimately, 

cessation is still the best solution to the problem of cigarette butt litter.  

 

Some possible national-level measures aligned with the WHO FCTC would 

include the imposition of a 100% smoke-free policy or bans on smoking even 

in outdoor public spaces, like beaches, parks, and other places where people 

congregate.231 Tobacco companies may also be required to place warnings on 

their product packages about the non-biodegradability of cigarette filters, their 

toxicity and hazardous nature, methods for safe handling and proper disposal, 

among others.232 

 

• Ban plastic cigarette filters. Studies have shown that cigarette filters do not 

reduce the health risks of smoking. Neither do they have any benefit for the 

environment, as the filters become purveyors of toxic chemicals and metals, and 

contribute to microplastic pollution. There is therefore no added benefit for the 

continued use of filters in cigarettes.  

 

Certain companies claim that they can produce environmentally-friendly 

cigarette filters.233 However, a biodegradable alternative and even unfiltered 

cigarettes will still leach toxic chemicals into the environment and may 

encourage smokers to litter more under the mistaken notion that it is safe for 

the environment.234, 235 A legally enforceable ban on filtered cigarettes still 

presents the best solution and will provide the necessary pressure on the 

tobacco industry to take responsibility for their product that pollutes the 

environment.   

 

In California, the latest bill filed236 removed cigarettes and other tobacco 

products from its scope, to the disappointment of environmental advocates, 

thereby limiting the ban to e-cigarettes.237, 238 India banned the use of plastic 

packaging for tobacco products in 2016.239 In the Philippines, there have been 

several bills filed that propose to regulate plastic products in general, which 

may also have an impact on cigarette filters.240 
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• Impose additional taxes on tobacco, the proceeds of which shall be used to 

cover the costs associated with the environmental impact of tobacco as a whole 

in its entire life cycle, from production to disposal.241, 242, 243 Current Philippine 

laws on tobacco excise taxes have taken into account and cover only the health 

care costs and productivity losses arising from tobacco-attributable diseases.244, 

245 These can be amended to include the environmental impacts of tobacco. 

Recently, several bills were filed, proposing to impose excise taxes on plastic 

bags.246 These can be revised to consider the economic costs of the 

environmental impacts of plastic cigarette filters and plastic packaging of 

cigarettes and other tobacco products.  

 

• Require tobacco companies to establish and undertake deposit-return 

schemes or take-back programs, and to provide rebates for the return of 

cigarette butts to redemption centers or collection sites or the tobacco 

manufacturer. This would be similar to the beverage container deposit law, 

where consumers pay a beverage container deposit at the time of purchase, 

which is refunded upon return of the empty beverage container to retail stores 

or special take-back locations.247, 248  

 

• Require tobacco companies to report the waste produced and other 

environmental impacts of its activities through all stages of its product’s life 

cycle. The US Environmental Protection Agency and other similar organizations 

help assure that the industry reports and manages waste from the various 

stages of its production process. Similar regulations should be adopted and 

used in low- and middle-income countries, where many tobacco companies 

have already transferred their production and manufacturing facilities.249 

 

Proposed measures for action at the local or subnational level 

 

• Develop and/or improve enforcement of laws against littering relative to 

cigarette butts.250 A ban on plastic cigarette filters alone would not be sufficient, 

as it would not solve the problem of littering.251 Anti-littering legislation will 

complement the policy banning plastic cigarette filters. As part of the anti-

littering program, proper trash bins for cigarette butts should be provided. 

Worksites and public buildings should also be required to supply appropriate 

disposal mechanisms at all building entrances.252  

 

Existing fines for littering cigarette butts, among other kinds of waste, should 

be strictly enforced. Fines can also be imposed upon tobacco manufacturers 
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when their brands are identified during cleanup. This will help in recovering the 

costs associated with its cleanup, collection and disposal.253, 254 

 

• Develop and/or improve enforcement of smoke-free measures in parks, 

beaches and other outdoor public spaces. 100% smoke-free policies that 

include outdoor public spaces would be consistent with Article 8 of the WHO 

FCTC.  

 

• Regulate cigarette butts as toxic hazardous waste.255 Several studies affirm 

the toxic and hazardous nature of cigarette butt waste, which would entail the 

application of the environmental principles, such as EPR, PS, PPP and the 

Precautionary Principle, in the management of such waste. Further, the 

Philippines has an existing law regulating toxic substances and hazardous 

wastes, which applies similar principles, particularly, Republic Act No. 6969, 

otherwise known as the “Toxic Substances and Hazardous and Nuclear Wastes 

Control Act of 1990” (“Philippine Hazardous Waste Act”). Through this law, local 

governments can work in coordination with Philippine Department of 

Environment and Natural Resources (“DENR”) in managing cigarette butt waste.  

 

• Impose a per-pack fee on cigarettes, the proceeds of which shall be used to 

cover the costs associated with cigarette butt litter and/or the environmental 

impact of tobacco as a whole in its entire life cycle, from production to disposal. 

These measures will also help users to reduce consumption, as an increase in 

the price of tobacco products would be effective in reducing tobacco use.  

 

Conclusion 

 

At the outset, at all levels, there is a need to raise awareness about the environmental 

impacts of tobacco and cigarette butt waste, and build public support for measures to 

address the problem. Public health and environmental advocates should launch 

education campaigns to inform the public about the nature of cigarette filters, the 

public health and environmental impacts of cigarette butt litter and the various stages 

of a tobacco’s life cycle, the economic burden they impose on communities, the 

government and taxpayers, and the ways these can be addressed.256 Not everyone 

knows that cigarette filters are made of non-biodegradable plastic, toxic and 

hazardous, contribute to environmental pollution, and don’t even reduce the health 

risks of smoking. Individuals become more supportive of policies regarding cigarette 

filters once they become aware of these facts.257, 258, 259  

 



 

 
Environmental Impact of Cigarette Butt Litter 
Page 23 of 39 
 

There is also a need to regulate the disposal of e-cigarettes which has plastic 

components that will inevitably add to the problem of plastic pollution; liquid 

chemicals (e-juice, e-liquid) that should be treated as hazardous waste; and batteries, 

chargers, and other electronic components that should be treated as electronic waste. 

E-cigarette companies should be required to have a compulsory recycling program in 

jurisdictions they are allowed to be sold. In 2018, Juul admitted that it didn’t have a 

recycling program available yet at the time.260   

 

The foregoing measures provide an opportunity for Boracay to continue its 

environmental initiatives which started with its closure in 2018 for environmental 

rehabilitation,261 and the enforcement of the smoking ban on beaches and public 

places.262, 263, 264, 265 The closure crippled thousands of businesses and workers, and 

resulted in billions of lost revenues for both the government and private sector.266, 267, 

268, 269, 270 Boracay’s closure demonstrates the potential enormity of the economic costs 

that cleanups, rehabilitation and restoration efforts would entail if environmental 

impacts are not addressed in a timely and effective manner. It moreover highlights the 

need to look for and adopt measures that can help recover the costs associated with 

environmental cleanups and waste management, in order to alleviate the economic 

burden that is currently borne by the government and taxpayers alone.  

 

Addressing the environmental impacts of tobacco, and cigarette butt waste in 

particular, has the added benefit of protecting the health of local workers and tourists, 

aside from recovering the costs arising from the environmental impact of cigarette 

butt waste disposed in its jurisdiction.  
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