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Abstract

Background The cigarette butt (CB) is often overlooked, despite being an item of waste that has impacts on the environ-
ment. Few studies on CB littering are supported with a behaviour framework, and none have been conducted in Portugal
in the context of a university campus.

Objective To identify solutions for the prevention of CB dispersion in the environment supported by a behaviour frame-
work, using a Portuguese higher education campus as the study setting.

Methods A questionnaire was applied to a sample of 1933 campus users to understand their behaviour, perceptions and
opinions regarding CB disposal. The assessment was based on a literature review regarding smokers’ disposal behaviour
and on the Behaviour Change Wheel framework. The number and condition of the ashtrays on campus were identified,
and the disposal behaviour of people who smoke was observed.

Results People that smoke and people that do not smoke have different perspectives on CB disposal. Most smokers litter
more or less frequently, and 80% reported walking up to a trashcan or ashtray to dispose of it correctly, confirmed by
observations. Drawing smokers’ attention to incorrect disposal of CB seems to be effective, but few engage in this activity.
Conclusions The main components of behaviour to intervene are opportunity (physical and social), and motivation
(reflective and automatic), which can be done by reinforcing ashtray infrastructure that allows appropriate disposal of
CB, as a starting point for habit formation, and as a base for awareness campaigns, promoting collective and individual
responsibility.

Keywords Cigarette butt littering - Social norms - Behaviour Change Wheel - Waste collection - Smokers’ behaviours -
University campuses

1 Introduction

There have been studies about recycling cigarette butts (CB) and valorising some of its components [10, 41, 42] in an
attempt to find a better destination for CB waste than incineration or landfill [23]. However, avoiding the dispersion of CB
in the environment and promoting its proper management is highly dependent on the disposal behaviour of people that
smoke, reinforcing the need to investigate their actions and attitudes regarding disposal [23]. Proper disposal allows for
efficient collection and, if the CB is disposed of in a dedicated container, makes its potential valorisation easier to attain.
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Aside from the impacts that tobacco products have on human health, the waste they generate has several other
impacts, including environmental and economic ones. As Conradi and Sanchez-Moyano [14] pointed out, this waste
causes double contamination; physical due to the danger of ingestion and as a source of microplastics [2], and chemical
as it can leach toxic substances into the environment [2, 16], impacting living organisms in aquatic [16, 17, 33] and ter-
restrial habitats [6], with the potential to disrupt ecosystems.

Even though CB are not classified as toxic waste on the European List of Waste [18, 35] the European Union (EU) has
considered CB filters in the Single-Use Plastics Directive [19]. According to this Directive, Member States are to imple-
ment measures to reduce the impacts of this kind of waste in the environment, namely through the Extended Producer
Responsibility principle—the producers of tobacco products should cover the costs for clean-ups, ashtrays and consumer
awareness campaigns. In 2019, Portugal passed a law forbidding the littering of CB, making it mandatory for universi-
ties, restaurants, hotels and other services that have outdoor spaces to provide ashtrays and be responsible for cleaning
them and the surrounding area, within a five-metre radius [3]. In the same year, a national health inquiry found that 17%
of the Portuguese population aged 15 and over smoked, with a gender balance of two male smokers for every female
smoker [26].

This paper presents the results of a research project conducted at a Portuguese university campus, aiming to integrate
a behavioural approach to the CB littering problem. As for now, smoking is permitted on campus in outdoors spaces, but
there is a possibility that this will change in the upcoming years, as the government recently proposed a new tobacco
law that prohibits outdoor smoking within the perimeter of places of public access. This kind of study is important to
help inform these kinds of policies, as sometimes they produce undesired effects. For example, the smoking ban indoors
might have contributed to CB litter as people started smoking outdoors more frequently [41]. As smoking bans become
more prevalent in tobacco control measures and harness a lot of support from universities’ campus users [1, 7], it also
pushes smoking, and thus potential littering, to the periphery [7]. For this reason, the existence of cessation support for
continuing smokers is also relevant, besides the health benefits that it brings, since it could help reduce CB generation
at the source.

Universities play an important role regarding the adaptation of students’ behaviour, through promoting the under-
standing of problems from a wider contextual approach. Research conducted in this context is relevant for encouraging
behaviour change in students, but also for preparing the campus for the operational requirements and waste manage-
ment plan that are necessary to support adequate behavioural change and create a more sustainable environment.

The main objective of this study is to address the gaps in scientific literature by contributing to the body of studies
that apply a behaviour framework to inform behaviour change interventions. This work also addresses the lack of data
on the CB disposal behaviour of Portuguese that smoke. In this case, the Behaviour Change Wheel framework (BCW) was
applied to develop a questionnaire and identify solutions for CB littering. The main hypothesis is that people that smoke
and people that do not smoke are statistically different regarding CB littering, which can influence future interventions.
To the authors’ knowledge, it is the first scientific study to use this framework for this purpose regarding CB litter.

2 Literature review
2.1 Littering behaviour

A review on littering behaviour studies identified that situational and psychological factors have been the most com-
monly used in research, with some of the variables evaluated being the availability of trashcans, environmental cleanli-
ness and anti-littering norms [11]. Others such as demographic factors and reinforcement factors have also been used
[11]. Another review identified drivers for both littering behaviours and proper disposal behaviours that can be examined
in terms of personal, social, material and habits drivers [9]. Personal drivers relate to personal attributes and influences
such as values, attitudes, identity and personal norms, which include feelings of responsibility and a sense of agency;
social drivers concern the influence the social context has on a person’s thinking and behaviour, including social norms,
cultural conventions and shared understandings; material drivers refer to the context in which behaviours are formed
and acted out, which include services, infrastructure and technologies; habits drivers relate to patterns of behaviour
which individuals carry out almost automatically [9].

During behaviour observations at a university campus, littering rates differed by type of littering (active or passive)
and by item [38]. CB were littered more than other kind of items, especially through active littering, and this way of
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disposal was harder to change during a feedback intervention [38]. A study in Romania found that 56.6% of cigarettes
consumed in public places were littered on the street [27]. Schultz, et al. [34] also observed a higher littering rate for CB,
with 65% of all CB disposals being littered, compared to 17% of non-CB litter. According to Cope et al. (1993, cited in [38]),
there might be normative differences between CB littering and littering larger and more obvious items. Sagebiel et al.
[36] suggested the same in their field experiment on CB littering in littered/clean spaces at another university campus.

Smokers themselves may also have normative differences from people that do not smoke, as they were reported to
litter non-smoking related items at higher rates and to have a more relaxed attitude towards littering [9]. Other studies
found that, even though people that smoke have knowledge about the negative environmental impacts of CB littering,
there is a disconnection between this knowledge and their behaviour [15, 34]. Personal variables were found to have
a higher contribution to this behaviour than environmental/context variables (62% vs 38% respectively) [38] and so
interventions usually include some kind of information strategy and/or social norming to influence them [11-13, 38].
The content and tone of the messages are important as they can affect the success of an intervention [12, 13].

Regarding other personal factors such as demographic ones, age was the only predictor found for CB littering by
Schultz et al. [37] and Nitschke et al. [32], with younger people littering more. Lakatos et al. [27] found that different age
groups indicated different motives for littering CB. On the other hand, Taverner Research [40] found no statistical dif-
ference between littering and correct disposal rates regarding (observed) age, gender and type of group (i.e., all-male,
all-female or mixed). The way people that smoke are perceived by people that do not smoke also influences smoker
disposal behaviour, as described by Falsone and Spence [20], where it was seen that CB littering can bring feelings of
shame and guilt, prompting people that smoke into littering in a more concealed way.

However, environmental/context variables are easier to control, can help change the perceived social norms of the
space and cut disposal cost efforts for individuals, making correct disposal easier than littering, as argued by Castaldi
etal.[12] and Falsone and Spence [20]. In fact, the number of ashtrays was found to be a predictor for CB littering [32],
as well as the distance to the closest one [37]. It was observed that littering rates were reliant on specific characteristics
of the smoking sites, with statistical differences in CB disposal between litter-free areas with proper infrastructure and
signalling and littered areas with inappropriate CB infrastructure, where the correct place to dispose of CB was unclear
[40]. Gay et al. [22] applied a nudging strategy to change CB disposal behaviour from littering to using an ashtray. It was
found that the use of an ashtray with messaging influencing social norms worked better at deviating CB from the ground
than normal ashtrays, and that a voting ashtray (where the person uses their CB to vote on a matter or to answer a ques-
tion) worked even better than the other kinds of ashtrays [22]. They argue that simple modifications in the immediate
environment may be sufficient to promote behaviour [22], showing the power of cues in the environmental context on
behaviour.

In fact, certain scenarios were identified as being potentially more prone to CB littering: a lack of appropriate con-
tainers nearby or those containers being full, dirty or inconvenient to use; when the place is already littered; when it’s
raining; when it is known or assumed that someone will clean the place; where/when it’s unlikely someone will notice;
during a break that’s not specifically for smoking; on the way to somewhere, especially if smoking at the destination is
not allowed; and on certain emotional states [20]. CB littering was also found to be highest when: there was no proper
infrastructure; when smokers were in groups; when bins were more than 2 m away from the smoker; at entertainment
venues; in areas that didn’t cater to smokers’ needs and in areas in which smokers felt they had less ownership over [40].
As a smoke-free campus could be more welcoming for non-smokers and protect them from second-hand smoke, the
same environment can be considered unwelcoming for a person that smokes, without proper infrastructure for correct
CB disposal. This could be one of the reasons why some studies on smoke-free campuses reported that people that
smoke engaged in negative behaviour, with respondents still being exposed to second-hand smoke and CB litter still
being present, despite the generally positive attitude towards this policy [30]. On the other hand, if planned properly, a
smoke-free campus could discourage smokers from such practice, avoiding CB litter altogether.

2.2 Behavioural models applied to littering

Littering interventions developed through theories or models seem to be more effective (Glanz and Bishop, 2010, cited
in [11]). However, in their review, Chaudhary et al. [11] found that out of 70 scientific articles about littering, only 30%
used a theory or a model. Literature shows that the norms perspective has been popular, although with inconsistent
findings when not integrated with situational and personal factors, which is not usually done when a model is not used
[11]. Other theories have been applied to waste-related behaviour, but none covers all intervention options available or
links to a method for designing interventions in a systematic way [21].
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The BCW framework was therefore designed to be a tool for planning effective interventions for behaviour change,
being the result of systematic reviews on 19 behaviour frameworks, with the goal being to overcome their limitations [21,
29]. It integrates the COM-B model with nine intervention strategies (restrictions, education, persuasion, incentivisation,
coercion, training, enablement, modelling and environmental restructuring) and seven policy strategies (guidelines, envi-
ronmental/social planning, communication/marketing, legislation, service provision, regulation and fiscal measures) [29].
The COM-B model is at its centre and comprises of three components that interact with and influence behaviour: Capac-
ity, Opportunity and Motivation. The Capacity component is divided into physical capacity (the ability to perform the
behaviour) and psychological capacity (having the knowledge to perform said behaviour). The Opportunity component
is divided into physical opportunity (resources and physical context to perform said behaviour) and social opportunity
(cultural environment and social norms). The Motivation component is split into reflective motivation (goals, decision
processes and planning) and automatic motivation (habits and processes that involve impulses or emotions) [21, 29].

The Theoretical Domains Framework (TDF) is another theory resulting from the synthesis of behaviour change theories
and has mostly been applied in healthcare and clinical contexts, in qualitative research [5]. However, it can be applied
together with other theories and frameworks, namely the BCW/COM-B, allowing for a more elaborate analysis of the
behaviours [21], connecting the most important/recurring themes of interviews to the behaviour precursors of COM-B.
TDF domains (social influences, environmental resources, social/professional role and identity, beliefs about capabilities,
beliefs about consequences, optimism, intention, goals, reinforcement, emotion, knowledge, cognitive and interper-
sonal skills, physical skills, memory, attention and decision processes, and behaviour regulation) make that connection,
being associated with COM-B behaviour precursors [5] and therefore can be associated with the intervention strategies.
The application of these frameworks to CB littering on campus thus allows for a quicker identification of deployable
strategies that might be effective since they encompass several behaviour-influencing factors. For example, emotion
domain is associated with automatic motivation precursor, which means that intervention strategies as environmental
restructuring, modelling, enablement, training, coercion, incentivisation and persuasion have the potential to affect
emotions associated with CB littering.

3 Methods
3.1 Field and behaviour observations

A field assessment was conducted to assess the number of dedicated containers, such as ashtrays, and the need to sub-
stitute some or install more of them, considering the number and location of busy areas.

Observations of CB disposal behaviour were conducted inside the campus, at five locations where trashcans or other
proper containers were nearby. They were conducted on four different days when it was not raining. The variables
analysed were gender, whether the person smoking was a student or not based on apparent age and the possession
of a backpack, whether the person smoking was accompanied or alone—and in case of being accompanied, whether
the other person/people were smoking as well, and the method of disposal of the CB: ground, ashtray, trashcan, flower
bed, gutter or portable ashtray. Only the ashtray (portable or not) and the trashcan were considered as correct places
for disposal. An effort to ensure discretion during observation was made. Since the number of observations was not
sufficient for a significant statistical analysis, they were used for fact-checking the self-reported behaviour obtained via
questionnaire.

3.2 Questionnaire survey

An online questionnaire was distributed amongst Campus users (presented in appendix). The questions created were
inspired by the most relevant findings of Falsone and Spence [20] qualitative study regarding smokers’ behaviour, in which
the BCW framework and COM-B model were applied. Their results were considered a valid foundation for the present
study since such qualitative work has not previously been undertaken in Portugal and both countries are considered
developed countries.

Invitations to answer the questionnaire were sent by email to 8078 users. The number of invitations sent was depend-
ent upon the updated contact lists available of students, professors/teachers, non-teaching employees and researchers/
fellows, with an effort to get a representative number of answers from each group. The survey period was two weeks,
between May and June of 2019. Before answering the questionnaire, respondents were informed that it was anonymous
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and that their answers would be used for this study, so only those that gave their consent for their data to be used
answered the questionnaire.

The questionnaire was divided into five sections: (1) demographic variables, (2) smoking behaviour and disposal
methods (answered just by smokers), (3) attitude towards CB disposal behaviour, (4) behaviour intention and perceived
behavioural control of people that smoke (answered just by smokers), and (5) behaviour intention and perceived behav-
ioural control of people that do not smoke (answered just by non-smokers). Questions regarding possible interventions
were developed considering the literature reviewed and the authors’ perception of what could be feasible at the uni-
versity campus. The questionnaire included an attitude scale towards CB disposal behaviour with 10 items measured
on a 5-point Likert scale, which was validated by a fidelity analysis (Cronbach alfa=0.808) and an internal validity test
(KMO test=0.889).

Of the 8,078 users who received the invitation, 1,933 valid responses were obtained, which resulted in a 24% answer
rate. Considering that the Campus population is around 10,000 people, for a confidence level of 95% the margin of error
is 2%, which guarantees that the sample size is sufficient for the accuracy of the data collected to be trusted.

Respondents were divided into smokers and non-smokers, and this was considered the independent variable (cat-
egorical). To assess significant differences between the groups, Chi-square tests were applied when dependent variables
were also categorical, and ANOVA was applied when dependent variables were quantitative. A confidence level of 0.05
was considered for this. Chi-square tests were accompanied by Cramer’s V test (it is considered a weak association when
V is lower than 0.10, moderate when V is equal or higher than 0.10 and lower than 0.25, and strong when V is equal or
higher than 0.25). Sections of the questionnaire that were targeted to just one of the groups were analysed through the
frequencies of the answers in those sections.

4 Results and discussion
4.1 Disposal behaviour and dedicated containers

A thorough campus-wide investigation was conducted to document the placement and variety of smoking receptacles,
ultimately identifying 38 distinct ashtrays or designated smoking disposal containers. However, only 4 of these were
ashtrays, 10 were combined trashcan/ashtrays—most of which were in a degraded condition—and 24 were plant vases
with sand. Thus, there is roughly one container per hectare in the central area of the campus, where services, activities
and people are concentrated. A higher density of these containers would be advised, as argued by Nitschke, et al. [32].
Overall, 35 zones were identified as CB hotspots, 12 of which were serviced by one or more container, showing that they
are not as effective as desired. A clean-up of these hotspots may help reduce littering behaviour in those areas, even if
just a little, as shown by Sagebiel et al. [36] and observed by Taverner Research [40].

As for visual observations of smoker behaviour, 44 acts of CB disposal were registered, however, only 35 were con-
sidered valid as the destination given to the rest of CB was not possible to accurately determine by direct observation.
Nearly 69% of CB were discarded correctly, with 51% using an ashtray and 17% a trashcan. For incorrect disposal, 23%
were dropped on the ground, 6% on flower beds and 3% in the gutter. Most of the individuals observed were male stu-
dents (69%), followed by female students (19%), male employees (6%) and female employees (6%). There were no female
individuals that discarded their CB in an incorrect manner, while 41% of male individuals did so (Table 1).

These behaviour observations are not large enough to be statistically significant, and therefore limit conclusions
regarding gender, (apparent) age and job. However, they are aligned with literature findings, which states that males lit-
ter more [11]. They also seem in line with other observational studies, regarding littering when in a group [32], especially
in a group with other people that smoke [20, 40].

4.2 Questionnaire results

4.2.1 Profile of respondents

Of the 1,933 campus users who answered the questionnaire, 16% declared themselves to be smokers and 84% non-
smokers, which is similar to national statistics [26]. Regarding demographic variables, only gender presents statistical

differences, although the relation is weak (Table 2), with the smokers group comprising of more men, when compared
to the non-smokers group. The proportion of smokers by gender is also similar to national statistics [26].
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Table 1 CB disposal by group Gender Group context Correct disposal Incorrect
context and gender of the disposal
person smoking
Male Alone 9 3
with other smokers 2 6
with non-smokers 5 2
Total 16 11
Female Alone 7 0
with other smokers 1 0
with non-smokers 0 0
Total 8 0

4.2.2 Attitude regarding correct disposal, knowledge, social influence

Regarding the attitude toward the discarding of CB, respondents had to indicate the extent to which they agree with
10 sentences, using a 5-point Likert scale, with 5 being the most positive attitude. Statistical analysis reveals significant
differences between these two groups (F (1.1931) =244.931; p < 0.001), with smokers presenting less positive attitudes
towards CB disposal, being more permissive towards incorrect disposal albeit still having a positive attitude overall (aver-
age attitude score of 3.59 for smokers vs. 4.10 for non-smokers, with standard deviations of 0.58 and 0.51 respectively).
This difference indicates different social norms between the groups and is coherent with findings of Rath et al. [34]. The
still positive attitude of people that smoke towards a correct disposal of CB seems to support an openness on their part
towards a targeted intervention.

Smokers and non-smokers were asked to choose the CB disposal behaviours that are most harmful to the environ-
ment. The differences in responses between the two groups are not statistically significant (Table 3). Both groups more
frequently selected dropping the CB in a gutter (46%) or dropping it on the ground (44%). The least frequently chosen
option was leaving CB in a vase or flower bed on the street (11%). Education regarding the impacts of CB, how marine
life is highly susceptible to this litter’s toxicity, or that street gutters on campus are connected directly to water bodies
might be necessary, since it is important to explain how these impacts occur, as pointed by Falsone and Spence [20].
Dropping the CB on the ground, however, does not necessarily constrain its toxic components [24], which means that it
can harm terrestrial life [31] [39] and still be washed into to gutters by wind and rain.

Attracting attention of people that smoke refers to the act of making the litterer notice that their disposal behaviour
is not correct. It is not necessarily a critique. However, it is usually conveyed with a critical tone. Regarding this, there

Table 2 Demographic profile

Demographic variables Non-smok-  Smokers (%) Total (%) Test statistics
of the respondents o
ers (%)
Gender Male 54.6 65.3 56.2 X% (1)=11.947
Female 454 347 438 p=0.001
V=0.079
Occupation Student 71.1 134 84.5 X2 (4)=1.627
Professor 6.2 1.0 7.2 p=0.804
Researcher/fellow 4.8 0.7 55 V=0029
Non-teaching staff 24 0.5 2.8
Mean age 25.5 253 25.5 F(1,1931)=0.123
p=0.725

Table 3 Respondents’

. . . Which behaviour do you consider to be the Non-smok- Smokers (%) Total (%) Test statistics
answers to which discarding

. most harmful to the environment? ers (%)
behaviours that are
considered most harmful to Disposal of CB on the ground 36.9 6.8 437 X2(2)=0.533
the environment Disposal of CB in gutters 383 7.2 45,5 p=0.766
Disposal of CB in plant vases or flowerbeds 9.3 1.5 10.8 v=0017
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were no differences between the two groups (X?(3)=10.276; p=0.016;V=0.073): 47% of respondents never did it, 44%
only attract the attention of smokers they know, 7% have done it before, but the person’s reaction was not good, so
they never did it again, and 3% do it even if they do not know the person. This shows that this kind of social influence
is not popular, especially if the litterer is a stranger. This is similar to what Mohmad and Ismail [30] found in literature,
where 60% of respondents would not reprimand people that smoke in smoke-free campuses due to the desire to avoid
confrontation and to the uncertainty of how to undertake such a reprimand.

Respondents were also asked to choose up to two solutions to be implemented on Campus to change this littering
behaviour. From the four solutions presented, only attracting the attention of smokers and reproving their littering
behaviour showed no significant difference between the answers of smokers and non-smokers (Table 4). This option was
the one with less votes, a result that reinforces how unappealing this action is to campus users. The statistical difference
between the groups among the rest of the options shows the presence of normative differences between people that
smoke and people that do not. Of these, a smoking ban in places without ashtrays had little support when compared
with the other two solutions. This may be an indication of the amount of support the new tobacco law may gather. As
shown by Henderson et al. [25], Portugal is among the European countries with higher smoking prevalence and with
lower tobacco control performance [25], which may explain this result. In Spain, considered to have similar cultural values
to Portugal, it was found that regulations for outdoor smoking at universities’ campus only gathered 39% of supports
from study participants [28].

As of now, Portuguese law states that it is prohibited to smoke in educational establishments, which includes univer-
sities, and specifies that it is applicable predominantly in indoor spaces [4]. It also establishes that whenever possible,
smoking areas in outdoor spaces should be defined and should offer protection from the weather. At the time of the
field assessment, no such areas were identified. If the new tobacco law is to come into force, universities will need to
deal with a total or partial smoking ban on their premises and should take measures to avoid unwanted effects [30].

4.2.3 Reported disposal behaviour

Five discarding behaviours were presented only to smokers, who indicated how frequently they perform each (Fig. 1).
Regarding incorrect disposal, 13% of smokers reported to very often and almost always drop their CB on the ground, 14%
in gutters and 22% in flower beds or plant vases. On the other hand, 80% report to very often and almost always walk
to an ashtray or trashcan to leave their CB. It should be noted that most of the equipment available on campus used by
people who smoke to dispose of their CB were plant vases with sand, which might have influenced answers on disposal
in ashtrays vs plant vases. When using self-reporting methods, there is always the possibility of respondents lying about
their behaviour. Comparing these results with the observations, it can be seen that smokers dispose of their CB correctly
most of the time in both sets of data.

Of the smokers that reported dropping the CB in the street gutter, nearly 40% said that it is the most harmful way to
dispose of it, showing that, given the knowledge they have, their actions do not correspond to what would be expected,
again supporting the findings of Rath et al. [34] and Dehdari [15]. The use of portable ashtrays is uncommon. Indeed,
carrying a portable ashtray can reduce the effort cost of correct disposal, as shown by Castaldi et al. [12], but the act of
carrying it itself may add to that effort cost.

When asked if they look for an ashtray or a trashcan before smoking outdoors, 46% of smokers said “Yes, but If | don‘t
see an ashtray or trashcan | smoke anyway’, 42% answered “| rarely have this concern, | only think about it after finishing
the cigarette”, 7.0% said “Yes, and if | don't see an ashtray or trashcan | don't smoke” and 4.7% “| always carry a portable
ashtray with me, so | never do that”. It was expected that the majority of smokers would report not reflecting on how to
dispose of CB before smoking, as it has been shown that it can be a process involving a low consciousness level [15, 20].
However, over half of smokers reported thinking about the disposal first and then deciding whether or not to smoke after
their assessment. When questioned about the motives for dropping it on the ground or in the gutter, 83% of smokers
said it happens when they do not find an ashtray/trashcan nearby, while only 17% said it was due to habit, strengthen-
ing the previous result. On the other hand, the high percentage of smokers pointing to the lack of nearby ashtrays is not
surprising, as their number on campus is low (see Sect. 4.1). Other studies found the same complaint from people that
smoke [17, 20, 27].

Regarding the social disapproval that others may have concerning smokers’ behaviour, 64% of smokers said that
they have never been criticised for dropping a CB on the ground, while 36% stated they have. Of the ones who were
criticised, 56% answered that the critique came from friends, 25% from colleagues, 10% from family members and
9% from strangers. Regarding how it affected their littering behaviour, 47% said that they stopped doing it, 33%

@ Discover



Research

| https://doi.org/10.1007/544274-025-00399-0

(2025) 3:192

Discover Environment

900'0=A
Log'0=d Inoianeyaq J19y3 buinoidais ‘punoib ayy uo gd ayy doip
#90°0=(1) X 601l Ll 8'0L  uoneAiow diewolne ‘Kyunyoddo |eos ‘Aydeded [ed160joYdAsd  1eY) SIYOWS US| JO UOIIUSLIR Y3 S1dellle Sh JO SUo yde]
0SL'0=A
0000=d
9T er=(1) X L'se oolL 6'LT Ayunyoddo |e1dos “uoeAllow dijewolIny  sAelyse ou ae a9y iaym sadeld ul bupjows Jo uoniqiyoid
80L°0=A
000'0=d
LLE7TT=(1) X £'€9 L'lS 0'99 UOIIBAIIOW D13eWOINE pUR 3A[1I4J ‘Aydeded [ed16ojoydAsd SI9xows splemo) paiabie) subledwed ssaudleme IO\
0CL'0=A
0000=d
TTLLT=(1) X g'L8 €76 S'6L Ayunpoddo |esisAyd sndwed a3y} punoJe skeljyse IO\
(%)
s1axows
SOSIIRIS 1S3 (%) [BIOL (%) SIqOoWS -UoN jusuodwod g-WOD suol3n|os

abueyd INOIARYS( 10} SUOIFUSAIIUI UO SIOA sjuspuodsay + ajqel

@ Discover



Discover Environment (2025) 3:192 | https://doi.org/10.1007/544274-025-00399-0
Research

Fig. 1 Frequency that smok-
ers perform these five discard-
ing behaviours

B Never B Rarely BESometimes [OVeryoften @ Almostalways

Drop the CB on the Drop the CB in gutters Keep CB in a portable Put out the cigarette Walk a few meters to
ground ashtray that | carry on a vase/ flower bed  put the CB out and
with me and leave it there leave it in an ashtray
or trashcan on the
street

answered that they felt embarrassed but kept littering the CB, and 20% answered that it did not bother them, so
they didn't change the behaviour. These results indicate that simply drawing attention to incorrect disposal may
be enough to make nearly half of people that smoke stop dropping their CB on the ground or in other inadequate
places. However, as discussed in the previous (Sect. 4.2.2), attracting attention to negative behaviour in this context
is not perceived as a good solution. This is something that should be better investigated.

Regarding the distance smokers are willing to cover to correctly dispose of their CB, 29.0% chose “up to 20 m”
and 23.3% chose “up to 10 m". The third most chosen option was “I'm willing to walk whatever distance is necessary”
(18.7%), with 96% of these respondents having answered that they never or rarely drop their CB on the ground in
Fig. 1.”“Less than 5 m” and “up to 50 m"” were each chosen by 12.0% of the respondents, with “up to 100 m” and “I'm
not willing to walk any distance for that” comprising the final 5% of the answers. Analysing distance for disposal is
important since it was found to be a predictor for littering of CB [32, 37], with statistical differences in littering rates
for different distances [40].

When asked about the emotions felt when discarding the CB on the ground (Fig. 2), smokers seem to feel some
kind of discomfort and guilt more often, while over half of the respondents admitted being bothered by this action.
Shame/embarrassment is something not usually felt by most respondents, which could be due to the normalization
of disposing of the CB on the ground. On the other hand, awareness of this issue and the wider critique of smoking
in recent years could be behind the more frequent emotions of discomfort, guilt and concern. More research on the
cause of these feelings and their impact on behaviour is needed to be able to make conclusions.

4.2.4 Perceived behaviour control

Smokers were asked “If there was an appeal for smokers to stop leaving their CB on the ground or in gutters inside the
Campus, how difficult would it be for you to comply?” A similar question was made to non-smokers, “If there was an
appeal for smokers to stop leaving their CB on the ground or in gutters inside the Campus, how difficult do you think it

Fig.2 How often smokers feel
these emotions when dispos- B Never ERarely HESometimes DOVeryoften [@Always

ing their CB on the ground 60

50
40
% 31.9
30
20

10

Discomfort Unconcerned, this

embarassment doesn’t bother me
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Fig. 3 Respondent’s opinion
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would be for smokers to comply?”The results obtained for these two questions are presented together in Fig. 3 as they
show the perception of different groups in regard the same subject, in this case, the perceived difficulty of people that
smoke to stop littering CB. While for about 42% of non-smokers an appeal like this would be difficult or very difficult for
smokers, only 18% of smokers considered the change to be difficult.

Non-smokers were also asked how probable it was for smokers to stop littering CB inside campus and, in the case of
smokers, how probable for them it would be to stop littering CB inside campus. Also, for these two questions, the results
were presented together as they show the perception of different groups regarding the same subject, the perceived
probability of people that smoke stopping littering CB (Fig. 4).

The results (Figs. 3 and 4) indicate that smokers are quite optimistic regarding their own behaviour regulation, while
non-smokers seem more sceptical regarding smokers’ self-regulation of littering behaviour: more smokers believe that
they can change CB littering behaviour with ease and more smokers believe it to be very probable; on the other hand
more non-smokers believe it would be hard for smokers to alter this behaviour and more non-smokers believe it to be
somewhat probable.

4.3 Discussion on intervention proposals

More ashtrays are needed, as well as greater awareness and conscientiousness during the disposal of CB, which fall
under the following BCW intervention strategies: environmental restructuring, enablement, modelling, training, incen-
tivisation, persuasion and education. All these strategies, when combined, affect all components of COM-B, although
physical capability is not an issue in this case, as Falsone and Spence [20] noted. Psychological capacity doesn’t seem to
be critical either, considering that it is a higher education context. However, since these findings are based on data from
questionnaires, interviews would be necessary for confirmation.
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Enabling and environmental restructuring strategies address the contextual factor in which the behaviour occurs,
while modelling, training, persuasion, incentivisation and education strategies address individual factors influencing the
littering behaviour. From these, modelling is probably the most difficult one to implement since there are role models
for littering behaviour, but there is a lack of role models for correct CB disposal [15, 20]. There is also the possibility that
images or videos depicting someone disposing of their cigarette could be interpreted as an encouragement to smoke.
As for the training strategy, it could also be tricky and highly dependent on the individual, consisting of training the
body to walk up to a receptacle or stop the impulse of flicking the CB, and training the mind to be conscientious in the
moment of disposal.

Reinforcing the infrastructure seems to be the best course of action since it can cover several strategies, alongside an
awareness campaign. To reinforce the infrastructure, it will be necessary to acquire ashtrays, to replace inadequate ones
and increase their numbers across the campus area. The ashtrays should be clearly identifiable as such, so as to prevent
other kinds of waste from being placed there, further simplifying the valorisation/recycling processes. They should be
easy to clean and maintain, preventing the creation of littered areas around them, as littered areas increase littering
behaviour [20, 40]. According to Falsone and Spence [20] the visibility and convenience of ashtrays are influential fac-
tors for correct disposal. Since 42% of the respondents reported not searching for one before smoking, placing them in
areas that are easy to spot is crucial. Painting them in flashy colours might help. Placing them in convenient areas whilst
safeguarding people that do not smoke as much as possible is also of utmost importance. If their location forces users
to smoke in areas unsheltered from rain, wind and heat, and/or are too far out of the way they usually travel, they will
not be used [20, 40].

In the awareness campaign, initiatives mobilising the campus community should be key, promoting a sense of col-
lective and individual responsibility that can motivate individuals not to litter [8], Roales-Nieto, 1988, cited in [37], e.g.
via group clean-ups. This kind of activity might also help change the descriptive norm of CB on the ground and avoid
the “litter attracts litter” problem [9] [37]. Another thing that might contribute to community involvement could be
the ashtrays themselves. They can be designed to make the action of correct disposal fun [20]—or just requiring less
effort to use than littering the CB [12]. One example is ashtrays with questions, in which people that smoke use their
CB to vote on an answer. These questions can regard campus matters, interesting topics for the users, bearing in mind
that the question itself may have different degrees of efficacy [23]. A designated group could oversee these questions,
changing them and divulging results, as feedback was shown to be effective in reducing littering [38]. Social media and
other platforms could be used for this and to pool voting on the topic addressed. A more affordable option is traditional
ashtrays that could be decorated by each faculty department, sparking curiosity and leading to smokers learning in a
fun way where they could dispose of their CB.

Messages should be tested before being disseminated, maybe even using marketing strategies, as recommended
by Chaudhary, et al. [9]. This must be done very carefully so as not to oppose the injunctive and the descriptive norm,
which may have contrary effects [13]. Schultz, et al. [37] mention the possible advantages of reporting the percentage of
people who disapprove of CB littering when changing personal and injunctive norms. Including the perceived behaviour
of people that smoke and people that do not in these messages could be an additional incentive for people that smoke
to prove to those that do not smoke that their perception of smokers is not correct.

5 Conclusions

Strategies from the BCW framework were identified for an intervention to change CB littering behaviour at a univer-
sity campus in Portugal. Questionnaire results show that for some variables there are differences between people
that smoke and people that do not smoke, namely attitude. Both smokers and non-smokers show a positive attitude
towards proper disposal of CB, though smokers have a less positive attitude. Although it is still very frequent for
smokers to discard their CB incorrectly, it is also frequent for them to do it correctly, especially considering the lack
of proper ashtrays. This was confirmed by the results of behaviour observations. Calling out littering smokers may be
an effective strategy, but it is not a popular one in this context. Smokers are more optimistic regarding their capacity
to change this behaviour than non-smokers are regarding smokers’ capacity to change. Results also indicate that
most people that smoke may change the way they discard their CB given the right conditions. Correct disposal of
CB must be easier to enact or at least, be more interesting than littering.

COM-B components to intervene are physical opportunity, social opportunity, reflective motivation, and automatic
motivation, which could be attained by reinforcement of ashtray infrastructure that promotes appropriate CB disposal
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easily. The ashtrays themselves can be a tool for building the habit but also be used for awareness raising activities
that involves students and campus staff, promoting collective and individual responsibility. This provides insight on
the path to take in controlling CB litter at university campuses, particularly in Portugal, while a nation-wide smoke
ban at such places is not implemented or, in the case of voluntary measures, such a ban will not be well received. It
should be noted, however, that a smoke ban, if well implemented, would be a simpler and much cheaper option to
deal with CB litter in campus, promoting healthier spaces that benefit everyone and heathier behaviours in people
that smoke.

As this study was an initial assessment of the situation at a university campus, there were some matters that were out
of scope or that need further development, be it due to time and resources constraints or contextual changes over time.
One of those limitations was the low number of observations of discarding behaviour. Another limitation is the small
amount of literature regarding qualitative research, conducted either in Portugal or in other regions, on the matter of
CB disposal.

Further research should examine the potential impact of drawing attention to incorrect CB disposal in behaviour inter-
ventions, with and without the reproving/critical aspect, as well as the cultural influencing factors of different regions.
A potential connection between them should also be investigated. Also for future work, an exploration of the dynamics
with and without dedicated smoking areas for people that smoke with a wider array of solutions would be useful for
implementation strategies. The implementation of the intervention would then be the next step, with evaluation and
monitoring, and a selective collection scheme for the CB.

6 Appendix
6.1 ldentification

1. Gender

Female;
Male

2. Age (open field, numeric).
3. Situation at FCT NOVA.

Teaching staff;
Non-teaching staff;
Research fellow;
Researcher;
Student;

Other situation.

6.2 Smoking behaviour and destination of the cigarette butts
4. Are you currently a smoker?

e No (skip to 13);
o Yes

5. When you smoke outside, how often do you perform these discarding behaviours?
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Never Rarely Sometimes Very often Almost always

Drop the cigarette butt on the ground (whoever answers "never" or "rarely" skips
the following questions until 5)

Drop the cigarette butt in the gutters
Keep the cigarette butts in a portable ashtray that | carry with me
Put the cigarette out in a vase/flowerbed and leave it there

Walk a few meters to put the cigarette butt out and leave it in an ashtray or trash-
can on the street

6.When you are outside, do you look for an ashtray before smoking?

| rarely have this concern, | only think about it after finishing the cigarette
Yes, but If | don’t see an ashtray or trashcan | smoke anyway

Yes, and if | don't see an ashtray or trashcan | don’t smoke

| always carry a portable ashtray with me, so I never do that

7.What are the reasons you leave your cigarette butt on the ground or in gutters sometimes?

e It's an old habit, | do it automatically without thinking
e |only do this when | don't see any ashtrays or trashcans nearby

8. What distance are you willing to walk with your cigarette butt to leave it in an ashtray or trashcan?

I'm not willing to walk any distance for that

Less than 5 m

Upto10m

Upto20m

Upto50m

Upto 100 m

I’'m willing to walk whatever distance is necessary

9. When you leave your cigarette butt on the ground, how often do you feel:

Never Rarely Sometimes Very often Always

Discomfort
Guilt
Shame/embarrassment

Unconcerned, this doesn't bother
me

10. Has anyone criticized you for leaving a cigarette butt on the ground?

e No(goto13);
o Yes

11. If yes, who? (Multiple choice)

Family
Friends
Colleagues
Strangers
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12. If yes, what effects did it have on your behaviour?
e Itdidn’t bother me, | continued to drop cigarette butts on the ground
o |felt embarrassed, but | keep dropping the cigarette butts on the ground
e | stopped leaving cigarette butts on the ground

6.3 Attitudes towards the discarding behaviours of cigarette butts

13. Please indicate your level of agreement with the following sentences:

I totally Disagree Neither Agree | totally agree
disa- disagree nor
gree agree

Dropping cigarette butts on the ground doesn’t do much harm because they are
biodegradable in nature

Whoever leaves cigarette butts on the ground should be fined
The cigarette butts are very harmful to the environment

| am indifferent to the amount of cigarette butts on the ground, it doesn’t bother
me

Leaving the cigarette butts on the ground is not a big problem because they are
removed by the urban cleaning services

Smoking in the streets should be forbidden, thus solving the problem of ciga-
rette butts on the ground

Leaving cigarette butts on the ground is uncivilised behaviour

It is acceptable to leave cigarette butts on the ground when there are no ash-
trays nearby

We should always show our disapproval to smokers who leave cigarette butts on
the ground

Leaving cigarette butts on the ground is more acceptable than leaving packag-
ing or food scraps

14. Which behaviour do you consider to be the most harmful to the environment? (select only one, which you consider
worse).

e Disposal of cigarette butts on the ground
e Disposal of cigarette butts in gutters
e Disposal of cigarette butts in plant vases or flowerbeds

15. When you see someone dropping a cigarette butt on the ground, do you usually say something to them to draw
attention to it?

Yes, even if | don’t know the person

Yes, but only if it's someone | know

| did it once and the person’s reaction wasn’t good, so | never did it again
No, I've never done that

16. Which are the solutions that you consider to be most effective to have a campus free of cigarette butts? (select
only one, the one you consider most effective)

More ashtrays around the campus

More awareness campaigns targeted to smokers

Prohibition of smoking in places where there are no ashtrays

Each one of us call to attention smokers that drop the CB on the ground, reproving their behaviour
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6.4 Perceived behavioural control and behavioural intent (for smokers only)

17.1f an appeal were made to all smokers to stop leaving cigarette butts on the ground or in gutters on our Campus,
how would this be for you?

Very difficult Difficult Neither easy or difficult Easy Very easy

18. And how probable would it be for you to stop leaving cigarette butts on the ground?

Very improbable Improbable Some probability Probable Very probable

6.5 Perceived behavioural control and behavioural intent (non-smokers only)

19. If an appeal were made to all smokers to stop leaving cigarette butts on the floor or in gutters on our Campus,
do you think that for smokers it would be:

Very difficult Difficult Neither easy or difficult Easy Very easy

20. And what, in your opinion, would be the likelihood that smokers stop leaving cigarette butts on the ground?

Very improbable Improbable Some probability Probable Very probable
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