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Abstract: Morro do Banco, a slum in Rio de Janeiro, Brazil, is home to a community composed
mainly of Brazilian and Venezuelan nationals, where littering is a persistent issue. This
study investigates the causes of littering and examines the differences in perceptions and
littering behaviours between residents, addressing a research gap in multicultural slums.
A face-to-face survey was conducted with 150 residents, complemented by interviews
with community members and professionals from urban cleaning and waste management
services. Visual observations were also made. The results indicate that littering is primarily
linked to a lack of containers for waste disposal and collection, as well as residents’ failure to
dispose of waste at the designated times. There is a notable absence of awareness campaigns
aimed at addressing the problem. While both communities recognise the littering issue,
Venezuelan residents are less aware of public services and report observing lower levels of
littering than Brazilian residents. Furthermore, Brazilians tend to place more responsibility
on local authorities, while Venezuelans attribute responsibility to the central government.
Venezuelans also express less support for oversight actions involving penalties compared
to Brazilians. These findings highlight the need for targeted awareness campaigns and
inclusive policies to effectively tackle littering in multicultural slums.

Keywords: multicultural slum; favela; litter; littering behaviour; public space cleaning;
waste management

1. Introduction
Globally, waste management is a growing concern as the population continues to rise

and consumption patterns change [1–3]. The environmental and health consequences asso-
ciated with inadequate waste management are becoming increasingly urgent, particularly
in developing countries such as Brazil [2,4], where waste management remains ineffective
in several regions due to insufficient or malfunctioning infrastructure, limited financial
and technical resources, inadequate planning, and citizens’ attitudes [1,5–7]. According
to the 2022 Census [8], Brazil has already surpassed 203 million inhabitants, generating
approximately 81.8 million tonnes of municipal waste, which is often dumped in open-air
sites, discharged into the public sewage system, or incinerated [9,10].

Moreover, in Brazil, informal settlements known as favelas are common, where social
inequalities are reflected in the physical organisation of space [9,11,12]. These areas are
characterised by high urban density, low-income populations, and insufficient state inter-
ventions in key sectors such as sanitation, security, and public services [12,13]. For instance,
in 2022, there were 12,348 slums in Brazil [8]. In the city of Rio de Janeiro, approximately
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22% of the population (around 1,434,975 inhabitants) live in the 1074 slums [14]. Slums
face challenges due to the limited space for temporary waste disposal and difficulties
facing waste collection vehicles and equipment gaining access. These factors contribute to
inefficient waste management, littering [13], and potentially the spread of diseases [15].

Specifically, litter can be defined as waste discarded in a disorganised manner [16].
Its physical composition varies [17], including plastics, paper, food waste, and its pack-
aging, among others [18–20]. Several researchers have focused on the causes of littering
behaviours [18]. These behaviours have been linked to sociodemographic or contextual
factors, such as individuals’ age [21], gender, marital status, monthly household income,
and religious beliefs [22], or even interpersonal relationships within families [23]. Other
contributing factors include the lack of sufficient and conveniently located waste disposal fa-
cilities, the presence of appropriate waste management infrastructure [24], the pre-existence
of litter in an area, a lack of awareness regarding regulations and punitive measures against
littering [25], a low sense of belonging to the community [22], and tendencies to imitate the
behaviour and social norms of peers [26].

By way of a broader yet integrated approach, the variety of factors influencing waste
management are well explained and articulated in the “Behaviour Change Wheel” model,
developed by Michie et al. [27]. This model highlights various systemic factors that
can influence waste management behaviour, including public policies, infrastructure,
communication and awareness campaigns, and cultural and social norms, among oth-
ers. These factors interact in complex ways and can vary across different communities
and contexts.

Specifically, the issue of multiculturalism, associated with immigration, has been
identified as one of the causes of environmental problems, increasing population growth,
resource consumption, and waste disposal [28]. Kim and Moon [29] found that the be-
haviour of immigrants may differ from that of native individuals, meaning that each group
is likely to have had distinct learning experiences that shape their actions. Importantly,
other authors do not associate immigration with environmental damage in host countries,
nor do they report differences between immigrants and natives concerning environmental
behaviours. For example, Hunter [30] concluded that both immigrants and native residents
in the United States exhibited similar attitudes and behaviours towards environmental
resources. Additionally, immigrants have been shown to contribute to the implementation
of environmentally positive practices, such as waste recycling or working towards more
sustainable sources of energy [31]. Acculturation is also a phenomenon that should be
considered, particularly in terms of how individuals adjust to a new culture and manage
the challenges they may face [32].

In Brazil, migrants and refugees of various nationalities are present, particularly in
the peripheral areas of major metropolitan regions, such as favelas. Since 2014, Brazil has
received many Venezuelan migrants, with the numbers increasing each year. More than
800,000 Venezuelans have entered the country since 2017, fleeing the severe economic,
social, and political crisis in Venezuela [33]. Although Brazil is not the primary destination
for Venezuelan migrants, their choice to settle there can be attributed to its geographical
position within the continent, the Brazilian government’s adoption of a legal framework to
support refugees (guaranteeing rights to immigrants), and the economic crises affecting
traditionally migrant-receiving regions such as North America and Europe [34]. Most
Venezuelans entering Brazil settle in the northern region, particularly in the states of
Amazonas and Roraima [8], and are later relocated across Brazil through Operação Acolhida, a
government initiative supporting migratory movements [35].

Although a body of scientific literature on littering behaviours and its causes exists,
research projects specifically addressing this issue in developing countries remain scarce.
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This was highlighted by Chaudhary et al. [36] in their systematic review of littering be-
haviours. Additionally, some authors, particularly Brazilian academics, have conducted
studies on littering in Brazilian slums (e.g., Junkes et al. [37], Silva et al. [38], and Carijó [39]).
However, their research did not focus on the multicultural aspect of communities, omit-
ting how cultural and social dynamics between natives and immigrants might influence
perceptions and behaviours related to littering. This gap justifies the research presented
below, which studies the Morro do Banco slum in Rio de Janeiro, Brazil, a community with a
significant presence of Venezuelan immigrants and high littering levels. Understanding
the causes of littering and associated behaviours is essential for the development of effec-
tive solutions to address it, particularly in the many slums in developing countries with
multicultural communities.

2. Methods
2.1. Case Study

The city of Rio de Janeiro, Brazil, receives a large number of immigrants, including
Venezuelan citizens [40]. Most of the Venezuelans migrating to Rio de Janeiro settle in the
Itanhangá neighbourhood, specifically in the Floresta da Barra da Tijuca community, known as
Morro do Banco, where the Non-Governmental Organisation (NGO) SOS Children’s Villages
is based.

Morro do Banco, was established in the Itanhangá area in the 1970s and, with seven
other slums, forms the Complexo do Itanhangá or G8 [41]. Since 2002, the slum has had an
ecological barrier intended to limit space for new constructions, although according to data
from DataRio [14], the slum expanded from 149,859 m2 to 156,204 m2 between 1999 and
2019. Morro do Banco has paved streets, with over 80% of households being connected to the
main water supply network, and nearly 100% having sewage and waste collection services.

Waste management and the cleaning of public spaces across Rio de Janeiro is carried out
by the municipal cleaning company, Comlurb. In Morro do Banco, the sectors responsible
for waste management include the Regional Superintendency of Barra—Jacarepaguá, the
Support and Management Coordination, the Barra da Tijuca Management, and the Joá
Services Division of Comlurb [42].

The Regional Superintendency of Barra—Jacarepaguá is responsible for participating
in global decisions made by Comlurb’s management, in addition to coordinating urban
cleaning, disease vector control, machinery and vehicle operations, and other special ser-
vices. The Support and Management Coordination is responsible for planning operational
activities, controlling and updating the data and information generated by the depart-
ments of the Regional Superintendency, allocating personnel, processing expenses, and
managing all necessary logistics. The Barra da Tijuca Management plans, executes, and
monitors waste collection and urban cleaning operations. Meanwhile, the Joá Services
Division is responsible for cleaning the slums, beaches, markets, riverbanks, and other areas.
The division also responds to the population’s suggestions and complaints, implements
environmental education campaigns, and enforces warnings and penalties.

2.2. Research Approach

To meet the defined objective, this project was guided by two research questions (RQs)
(Figure 1): the first concerns identifying the main factors responsible for the large amount
of litter in the Morro do Banco slum (RQ1); and the second concerns examining whether
statistically significant differences in the knowledge, perceptions, and littering behaviours
between Brazilian and Venezuelan nationals exist (RQ2). Answering these questions allows
for the development of a deeper understanding of the littering phenomenon in multicul-
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tural slum settings, as well as helping us to identify the most effective interventions to
reduce littering.

Figure 1. Research approach. Legend: RQ—research question.

To address the RQs, this study was structured into three phases using both qualitative
and quantitative research methods (Figure 1). The first phase, a literature review, aimed to
gather data on the characteristics and population dynamics of Morro do Banco, as well as
the features of its waste management and urban cleaning services. The second consisted
of interviews with technicians from Comlurb’s cleaning and waste collection services and
key community actors, as well as visual observations to record the existing waste disposal
facilities, assess the cleanliness of the streets, and observe the behaviour of the residents.
The third phase involved administering a questionnaire to the slum’s residents.

2.3. Investigation Methods
2.3.1. Interviews

In order to collect precise data on waste management and street cleaning services,
interviews with technicians and employees from the entity responsible for these services
in Morro do Banco, Comlurb [42], were undertaken. A semi-structured interview guide was
developed, including questions related to waste collection, public street cleaning, market
cleaning, and the implementation of public awareness campaigns.

It was also considered important to gather the opinions of residents of the slum
who hold relevant roles within the Morro do Banco community. For this purpose, a semi-
structured interview guide was developed, including a set of questions aimed at under-
standing the interviewees’ opinions and perceptions regarding littering and the waste
collection and urban cleaning services provided by Comlurb.

2.3.2. Visual Observations

To complement the information collected during the interviews, fieldwork was under-
taken, aiming to observe waste disposal facilities, the cleanliness of public spaces, residents’
behaviour, and existing litter. The streets were selected randomly. On some days, the lead
author made observations alone, but usually, she was accompanied by residents who had
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volunteered. This was because certain streets could be unsafe without the presence of a
local resident. Observations were made between March and July 2022, totalling 30 visits to
Morro do Banco.

2.3.3. Questionnaire to Residents

To better understand the knowledge, behaviours, perceptions, and opinions of the
residents of Morro do Banco regarding litter, a questionnaire was designed and administered
face-to-face between March and July of 2022. Before administering the questionnaire, a
pre-test was conducted not only to refine the questionnaire but also to assess the relevance
of the pre-selected questions and validate the chosen research assumptions.

The questionnaire’s closed-ended questions were organised into four groups of vari-
ables: (a) sociodemographic data; (b) knowledge about littering (c) behaviours related to
littering; and (d) perceptions of the waste collection and public space cleaning services in
the slum.

Although the objective was exploratory, the aim was to obtain the most representative
sample possible of the community. Several points in the slum were selected, and the
questionnaire was administered with the help of residents and volunteers from NGOs,
who also helped with data collection, particularly in reaching Venezuelan citizens, as many
were not fluent in Portuguese. The respondents were approached randomly along the
selected routes.

To verify the existence of differences within the community and to study the influence
of multicultural contexts on littering, the sample of residents was divided into two groups:
Brazilians (G.BR) and Venezuelan immigrants (G.VE).

For the statistical data analysis, a one-way ANOVA test and Pearson’s chi-square test
(χ2) were used to determine whether differences in the means or distributions of the groups
were statistically significant. The significance level was set at 5% (p ≤ 0.05), and the tests
were performed using IBM SPSS Statistics software (https://www.ibm.com/spss).

The Cramér’s V coefficient was used to measure the strength of the association between
categorical variables. The Eta squared (η2) statistic was used to assess the strength of the
association or effect size in analysis of variance (ANOVA). The interpretation of the results
obtained for the correlation coefficients was considered, in general, to fall within the
categories from medium to large [43]: small < 0.20; medium = 0.20 to 0.30; and large > 0.30.

3. Results and Discussion
3.1. Perception of Technicians and Residents Regarding Littering

To better understand the phenomenon of littering in the multicultural context of slums,
it was possible to interview two operational technicians and one employee (responsible for
street sweeping) from Comlurb, the company responsible for managing municipal waste
in the Brazilian slum Morro do Banco. Here, there are no containers on public streets near
residences, and one of the technicians suggested the frequent theft of these containers as
a justification for the situation. At that time, the population had three 5 m3 multibenne
containers intended for mixed waste, distributed randomly, and one 20 m3 compactor
container, located at the entrance of the slum. The 5 m3 containers were collected daily by a
roll-off vehicle and emptied into the compactor container, which, in turn, was filled every
day. The waste was then transported to its final destination. Comlurb did not carry out any
selective waste collection there.

Generally, the interviewees considered the equipment available and frequency of
collections to be adequate. They identified the behaviour of the residents, who frequently
disregarded the designated locations for waste disposal and the collection schedules, as the
cause of improper disposal and the abandonment and accumulation of waste on the streets.

https://www.ibm.com/spss
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The street cleaning team consisted of at least two drivers and two street cleaners
working daily. Due to the absence of containers and trash bins on the public streets, many
residents chose to place their waste, either loose or in bags, in front of their houses, which
was then collected by the street cleaners. This led one of the interviewees to claim that
there was a door-to-door waste collection service in the community. Street and marketplace
cleaning was carried out three times per week. One of the interviewees stated that there
was no littering on the streets, while another acknowledged that the frequency of clean-
ing should be increased due to the community’s behaviour, indicating an awareness of
the reality.

It was unclear whether the waste management operator regularly collaborated with the
residents’ association to inform and raise awareness among residents about waste collection
and public space cleaning, as the responses from the interviewees were contradictory.
Complaints from the population about waste collection or street cleaning were perceived
as rare due to a lack of knowledge about the appropriate channels for filing complaints.

The three interviewees agreed that there was a lack of information and awareness
among the residents regarding proper waste disposal and littering, suggesting the imple-
mentation of awareness campaigns, lectures in schools, and joint actions with the residents’
association as essential measures to reduce improperly disposed of or abandoned waste, to
improve hygiene conditions, and to facilitate the service they provide.

In addition to the Comlurb professionals, seven Brazilian residents of the slum were
also interviewed, including local business representatives, school directors, NGO staff,
and members of the residents’ association. Only one of these interviewees considered
the number of containers and bins in Morro do Banco as sufficient. All seven highlighted
the compacting container as an important waste disposal point. Only two interviewees
considered the frequency of waste collection from the 5 m3 multibenne containers adequate,
indicating contradictory perceptions. All seven respondents agreed that there is a large
amount of abandoned waste on the streets. Most of the interviewees reported being
unaware of the cleaning services occurring in the community or that they considered
services insufficient, rarely occurring. Some stated that the streets were cleaned by the
residents themselves, not by an external organisation.

The main problems concerning littering, from the perspective of residents, were the
lack of containers and trash bins, the scarcity of street cleaners, the perception of infrequent
waste collection, the presence of rats as disease vectors, and the lack of awareness, and the
improper behaviour of the residents. Only one interviewee from this group mentioned
that in the past, the residents’ association had carried out waste management awareness
campaigns. Other participants referred to initiatives promoted by an NGO but emphasised
the need for more.

3.2. Observations on Littering Gathered During Fieldwork

The 20 m3 compactor container, located at the entrance of the slum, was a widely
recognised destination for waste disposal by residents. It was also observed that a vehi-
cle was transporting 5 m3 multibenne containers and unloading their contents into this
compactor. During the fieldwork, no employees from the waste management entity were
observed cleaning the containers and trash bins or cleaning the streets.

Contrary to the information provided by the technicians interviewed, observations
recorded a scarcity of trash bins and containers for waste disposal and an uneven distri-
bution of them throughout the slum. Only four 50 L trash bins were observed, all located
on the same street, and generally, they were overflowing with waste, covering the ground
around them. Visual observation revealed that the physical composition of this waste
was predominantly food scraps, bags, and plastic bottles, as also observed by Kachef
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and Chadwick [17], Rossi et al. [18], Verstegen et al. [20], and Tehan et al. [19]. The few
240 L waste containers available on the streets were concentrated on the access road to
the slum. De Schueler et al. [13] and Junkes et al. [37] also reported a lack or insufficiency
of waste disposal equipment in Brazilian slums. Additionally, occurrences of scattered
waste abandoned on the ground in bags, at street corners, in squares, and near buildings
were observed. In a large area designated for recreation and leisure, there were no waste
containers, and a significant amount of construction and demolition waste was noted.

3.3. Residents’ Perception of Littering
3.3.1. Sociodemographic Profile of the Respondents

This component of the research was carried out through a questionnaire conducted
with the residents of the Morro do Banco slum. The sociodemographic characteristics of the
sample are recorded in Table 1.

Table 1. Sociodemographic characteristics of the respondents.

Topic Options
Respondents (%), by Group

Statistical TestsG.BR
(N = 95)

G.VE
(N = 55)

Total
(N = 150)

Age

18–24 35.8 30.9 34.0
χ2 (3) = 3.493;

p ≤ 0.3220
25–39 36.8 50.9 42.0
40–59 22.1 16.4 20.0
60 or over 5.3 1.8 4.0

Gender
Female 64.9 58.2 62.4

χ2 (2) = 12.596;
p ≤ 0.002; V = 0.291

Male 35.1 29.1 32.9
Other 0 12.7 4.7

Education level

No formal
education 8.5 11.1 9.5

χ2 (3) = 7.822;
p ≤ 0.050; V = 0.230

Primary education 42.6 20.4 34.5
Secondary
education 38.3 50.0 42.6

Higher education 10.6 18.5 13.5

Occupation

Student 3.2 5.6 4.0

χ2 (11) = 18.560;
p ≤ 0.069

Unemployed 32.6 50.0 38.9
Domestic work 15.8 14.8 15.4
Retired 4.2 0.0 2.7
Commerce/retail 17.9 7.4 14.1
Industry/manufacturing 1.1 0.0 0.7
Agriculture 1.1 1.9 1.3
Construction 0 1.9 0.7
Administration 1.1 5.6 2.7
Healthcare 3.2 3.7 3.4
Electrical work 0 1.9 0.7
Other 20.0 7.4 15.4

Monthly family
income

Up to 1 minimum
wage 62.1 78.0 67.9

χ2 (4) = 5.570;
p ≤ 0.135

1 to 3 minimum
wages 31.0 22.0 27.7

3 to 6 minimum
wages 5.7 0 3.6

6 to 9 minimum
wages 0 0 0

More than 9
minimum wages 1.1 0 0.7
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Table 1. Cont.

Topic Options
Respondents (%), by Group

Statistical TestsG.BR
(N = 95)

G.VE
(N = 55)

Total
(N = 150)

Housing type

Own 52.1 0 33.3

χ2 (4) = 45.809;
p ≤ 0.001; V = 0.558

Rented 45.7 96.2 63.9
Provided by
family/friends 1.1 0 0.7

Granted/temporary 1.1 0 0.7
Other 0 3.8 1.4

Length of
residence

Less than 1 year 7.6 52.7 24.5

χ2 (7) = 70.871;
p ≤ 0.001; V = 0.694

1 to 2 years 7.6 18.2 11.6
2 to 5 years 12.0 25.5 17.0
5 to 10 years 18.5 1.8 12.2
10 to 20 years 16.3 0 10.2
20 to 30 years 30.4 1.8 19.7
30 to 40 years 3.3 0 2.0
More than 40 years 4.3 0 2.7

A total of 150 respondents agreed to complete the questionnaire (See Appendix A), of
which 95 (63.3%) were of Brazilian nationality and 55 (36.7%) were of Venezuelan nationality,
composed of immigrants/refugees. The majority of the respondents were young adults,
under 39 (76.0%), and female (62.4%). Regarding gender, the differences between the
two groups were statistically significant (χ2 (2) = 12.596; p ≤ 0.002; V = 0.291), with 12.7%
of the Venezuelan respondents selecting the “Other” option. Additionally, Junger et al. [44]
recorded that the majority of refugee applicants in 2022 were between 25 and 39 years
of age, which, when combined with those under 24 years, accounted for approximately
82.0% of the total applicants. Since 2015, the same author observed a growing number of
women from the Global South (i.e., Haitians, Venezuelans, Cubans, and Paraguayans) in
the refugee profile in Brazil.

While 77.1% of the respondents completed primary or secondary education, the dif-
ferences between the two groups were statistically significant (χ2 (3) = 7.822; p ≤ 0.050;
V = 0.230): compared to the Venezuelan residents, fewer Brazilian respondents had sec-
ondary education (38.3% vs. 50.0%) or higher education (10.6% vs. 18.5%). Regarding
occupation, the differences between the two groups were not significant (χ2 (11) = 18.560;
p ≤ 0.069), with high unemployment (around 38.9%). Many refugees face financial difficul-
ties in meeting their basic needs, such as individual and family sustenance, often taking
jobs that do not match their qualifications [45]. The two main occupations in both groups
were domestic work (15.4% in total) and commerce, particularly in small shops, street sales,
or markets (14.1% in total). Regarding family income, no statistically significant differences
were found between the two groups (χ2 (3) = 3.493; p ≤ 0.322). The majority of respondents
(67.9%, in total) had a monthly family income equivalent to one minimum wage (Brazilian
context), which, at the time, corresponded to about 200 USD.

There were statistically significant differences between the two groups regarding
housing type (χ2 (4) = 45.809; p ≤ 0.001; V = 0.558): while 52.1% of the Brazilian residents
lived in their own homes, none of the Venezuelan residents did; the majority (96.2%)
rented. Another statistically significant difference concerned length of residence in Morro
do Banco, with 72.8% of the Brazilian respondents having lived in the slum for more than
five years, while 52.7% of the Venezuelan group lived there for less than a year
(χ2 (7) = 70.871; p ≤ 0.001; V = 0.694). This situation could be explained by the fact
that there was an NGO located in the Itanhangá neighbourhood that hosted refugees, who
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could stay there for up to three months before being referred to other locations. Located
within the same neighbourhood, the Morro do Banco slum was a common option.

When the respondents were asked how they felt about living in Morro do Banco slum,
measured on a 4-point Likert-type scale with the extremes of “very bad” and “very well”,
31.7% stated they felt very well, 61.8% felt well, 5.7% felt bad, and only one Brazilian
respondent mentioned feeling very bad. The average scale value for the Brazilian group
was 3.26, and that of the Venezuelan group the 3.19. The difference was not statistically
significant (F (1, 121) = 0.360; p ≤ 0.550).

3.3.2. Residents’ Knowledge of Littering

The residents of the Morro do Banco slum were asked about their knowledge regarding
the public services available to the population, the types of waste that can be deposited in
the containers, the problems that can be caused by littering, and waste collections where
they live.

Regarding the public services available in the neighbourhood, the majority men-
tioned electricity (69.3%), piped water (64.7%), and waste collection (64.0%), but only
32.0% mentioned the existence of sewage treatment, which could be explained by the
fact that it takes place outside the slum. The differences between the groups were not
statistically significant only in the case of sewage treatment (χ2 (1) = 2.792; p ≤ 0.067).
For other services, the group of Venezuelan residents (G.VE) consistently showed lesser
knowledge compared to the group of Brazilian residents (G.BR) concerning the existence of
electricity (G.BR 81.1% vs. G.VE 49.1%; χ2 (1) = 16.736; p ≤ 0.000; V = 0.334), piped water
(G.BR 75.8% vs. G.VE 45.5%; χ2 (1) = 14.029; p ≤ 0.000; V = 0.306), and waste collection
(G.BR 80.0% vs. G.VE 36.4%; χ2 (1) = 28.788; p ≤ 0.000; V = 0.438). This may have been
because they predominantly lived in rented houses, in poorer living conditions, had a lesser
sense of belonging, or possessed less knowledge, having lived in the slum for a shorter
period of time.

When the respondents were asked whether they knew what type of waste could be
placed in the waste containers, 44.4% stated that they did, while 55.6% were unsure or did
not know. This aligns with the uncertainty perceived during the technicians’ interviews
regarding the effectiveness of raising awareness among residents about waste collection
and the cleaning of public spaces. The statistical difference between the two groups was
not significant (χ2 (2) = 5.180; p ≤ 0.075), although G.BR showed a higher number of
respondents who believed they knew (50.5% of G.BR vs. 33.3% of G.VE). The lower
knowledge among recent immigrants about the proper disposal of different types of waste
was also identified by Silva et al. [46] in interviews conducted with a group of 10 Brazilians
living outside Brazil regarding their perception of waste disposal practices. The respondents
stated that they did not know the proper way to manage waste.

Although many respondents affirmed knowledge of correct waste disposal proce-
dures, during the complementary fieldwork a large amount of abandoned waste of various
types was observed. Similar results were obtained by Carijó [39] in a survey conducted in
the Morro da Babilônia slum (also in Rio de Janeiro, Brazil), where, despite all respondents
claiming to dispose of waste in appropriate locations, a large amount of waste abandon-
ment was observed during the visits to the community, revealing a discrepancy between
questionnaire responses and the visible result of behaviours (litter on the ground).

The respondents were asked about the problems caused by littering because knowl-
edge of this can motivate more appropriate disposal behaviour. As the results in Figure 2
demonstrate, the majority associated littering with the spread of diseases (76.0%) and
unpleasant odours (66.0%), which corresponds with the results obtained from the inter-
views with residents. However, statistically significant differences were noted regarding
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the clogging of drainage channels, recognised by 72.6% of G.BR and only 32.7% of G.VE
(χ2 (1) = 22.770; p ≤ 0.000; V = 0.390).

Figure 2. Opinions of the respondents from Morro do Banco on the problems associated with littering.
Legend: G.BR—Group of Brazilian residents; G.VE—Group of Venezuelan residents. * Statistically
significant differences between the groups (p ≤ 0.05).

The findings of Carijó’s [39] study of the Morro da Babilônia slum to the south of Rio
de Janeiro indicate that the main problems the residents associated with inadequate waste
management were the spread of diseases, unpleasant odours, and the clogging of drainage
channels and gutters. This was echoed in Carvalho’s [47] survey of the residents of the
Brazilian slum Rocinha.

On the other hand, the results showed that neither group had an adequate understand-
ing of the waste collection services provided by Comlurb, with an overall result of 59.6%
(56.0% for G.BR vs. 65.5% for G.VE; χ2 (3) = 2.186; p ≤ 0.535). The lack of knowledge about
the services provided, as well as the locations and times of collection and the limited space
for temporary waste storage inside homes, all contribute to its abandonment in the streets,
as also noted in the interviews conducted with residents.

3.3.3. Residents’ Behaviour Related to Littering

The majority of respondents indicated that when they produced waste while walking
down the street, they kept it until they found an appropriate bin or container in which to
dispose of it (84.9%). A small proportion kept it or dropped it on the ground, depending
on the situation (6.5%). Only 8.6% stated that they threw it directly on the ground (Table 2).
Analysing the differences in the responses between the two groups, it was observed that a
higher number of G.VE reported littering behaviours compared to G.BR, with statistically
significant differences (χ2 (2) ≤ 10.406; p ≤ 0.005; V = 0.274).

To gain a better understanding of the littering behaviour in Morro do Banco, when
asked about their attitude if they were observed while discarding their waste on
the ground, the groups showed statistically significant differences (χ2 (2) ≤ 15.255;
p ≤ 0.001; V = 0.477). This question was only answered by 67 respondents (33 Brazilians and
34 Venezuelans). As shown in Table 2, the majority of respondents felt embarrassed, indicat-
ing the importance of social pressure/censure. However, while most G.BR stated that they
felt ashamed and disposed of the waste in the nearest bin or container (81.8%), G.VE were
almost equally divided between the three options, with only 35.3% of them acknowledging
feeling embarrassed and subsequently disposing of the waste properly. Nonetheless, this
finding does not correlate with the observations made during fieldwork regarding the large
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amounts of waste abandoned in the streets, which may also reflect a social desirability bias,
understood as a tendency to overstate actions that align with social norms [48,49]. Interest-
ingly, a study conducted some time ago by Grasmick et al. [50] in Oklahoma City, USA,
interviewed the population before and after an anti-littering campaign, concluding that
after the campaign, the percentage of people who would likely feel ashamed of improper
waste disposal behaviour increased.

Table 2. Respondents’ behaviour regarding littering.

Topic Options
Respondents (%), by Group

Statistical TestsG.BR
(N = 95)

G.VE
(N = 55)

Total
(N = 150)

Behaviour

I always keep it
with me until I find
a bin or container

92.0 72.6 84.9

χ2 (2) ≤ 10.406;
p ≤ 0.005; V = 0.274

I always throw it on
the ground, as usual 5.7 13.7 8.6

I either keep it with
me or throw it on
the ground

2.3 13.7 6.5

G.BR
(N = 33)

G.VE
(N = 24)

Total
(N = 67)

Behaviour when
being observed

I feel embarrassed
and dispose of it in
the nearest bin or
container

81.8 35.3 58.2

χ2 (2) ≤ 15.255;
p ≤ 0.001; V = 0.477

I feel embarrassed
and only throw it on
the ground when I
am alone

12.1 32.4 22.4

I throw it on the
ground because the
street is
already dirty

6.1 32.3 19.4

Legend: G.BR—Group of Brazilian residents; G.VE—Group of Venezuelan residents.

A total of 85 respondents (56.7% of the initial sample of 150 respondents), comprising
44 G.BR and 41 G.VE, answered the question aimed at understanding why residents throw
waste directly on the ground. The statistical differences in the two groups’ responses were
not significant (χ2 (4) = 5.057; p ≤ 0.281): 63.5% of them reaffirmed that they did not usually
throw waste on the ground, while the others cited justifications such as insufficient trash
bins or containers in their area (17.6%) or the containers always being full (3.5%). Only
8.2% justified their behaviour as a matter of convenience, considering it easier.

As observed in the Morro do Banco slum, Carijó [39] also found that most of the
interviewees in the Morro da Babilônia slum (Rio de Janeiro) felt responsible for the cleanliness
of public spaces. However, during her research, the author reported observing several
residents discarding waste on the ground. Similarly, in the study by Junkes et al. [37], in
the Comunidade Sombra dos Eucaliptos slum in Maceió (Brazil), most respondents admitted to
discarding their waste directly into the sewage system or on abandoned lots, acknowledging
some lack of awareness but also a lack of support from public authorities, who should be
responsible for providing adequate facilities.
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3.3.4. Residents’ Perceptions of the Services Provided

This section assesses the respondents’ perception of the services provided by the
company responsible for waste collection and public space cleaning, specifically regarding
the number of containers and trash bins available for waste disposal, the frequency of
collections, and the quality of the public space cleaning service (Table 3).

Table 3. Respondents’ perception of the services provided for waste management and public
space cleaning.

Topic Options
Respondents (%), by Group

Statistical TestsG.BR
(N = 95)

G.VE
(N = 55)

Total
(N = 150)

Availability of
trash bins and
containers

There are none 16.3 9.3 13.7
F (1, 144) = 7.122;

p ≤ 0.008; η2 = 0.047
There a few 69.6 57.4 65.1
There are enough 4.3 13.0 7.5
There are many 9.8 20.3 13.7

Waste collection

Never collected 2.2 5.5 3.4

F (1, 143) = 3.908;
p ≤ 0.050; η2 = 0.027

Hardly ever
collected 4.4 18.2 9.7

Collected
occasionally 45.6 34.5 41.4

Collected daily 47.8 41.8 45.5

Amount of litter
present on
the streets

Little 12.0 25.9 17.1

χ2 (3) = 24.063;
p ≤ 0.000; V = 0.406

Some 15.2 27.8 19.9
A lot 71.7 33.3 57.5
Not important to
me 1.1 13.0 5.5

Discomfort
caused by litter
on the streets

It is very
bothersome 64.2 34.0 53.4

χ2 (3) = 24.615;
p ≤ 0.000; V = 0.408

It is somewhat
bothersome 30.5 32.1 31.1

It is not
bothersome at all 1.1 15.1 6.1

Not important
to me 4.2 18.9 9.5

Evaluation of the
street waste
cleaning service

Very bad 12.6 9.8 11.6
F(1, 136) = 0.503;

p ≤ 0.479
Bad 36.8 35.3 36.2
Good 43.7 45.1 44.2
Very good 6.9 9.8 8.0

Legend: G.BR—Group of Brazilian residents; G.VE—Group of Venezuelan residents.

Measured on a 4-point Likert-type scale (with extremes categorised between “there
are none” and “there are many”), the majority of respondents in Morro do Banco consid-
ered that the containers were few in number (65.1%) or that none existed (13.7%). Only
21.2% considered that there were sufficient or many containers (7.5% and 13.7%, respec-
tively). The average score was 2.21, with statistically significant differences between the
groups (F(1, 144) = 7.122; p ≤ 0.008; η2 = 0.047); G.BR provided a lower score than G.VE
(2.08 vs. 2.44). These results correspond to the observed reality, where only three 5 m3

multibenne containers for waste collection and few 240 l containers were observed. Accord-
ing to Carijó [39], the presence of too few containers leads the population to abandon waste
on the ground or beside the available containers.

In turn, most respondents perceived that the waste collection from the three 5 m3

multibenne containers in Morro do Banco was carried out daily (45.5%) or with some fre-
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quency (41.4%), although 13.1% stated that the waste was almost never or never collected.
Analysis of the average values obtained for the 4-point Likert-type scale (with extremes
categorised between “never collected” and “collected daily”) showed statistical differ-
ences between the groups (F(1, 143) = 3.908, p ≤ 0.05; η = 0.027), with G.BR perceiving a
higher frequency of collection than G.VE (3.39 vs. 3.13). Similar results were identified by
Silva et al. [38] in a study conducted in the Complexo do Lins, a cluster of 14 communities
located in the North Zone of Rio de Janeiro, where the majority of respondents considered
the waste collection to be performed with weekly regularity (between one and three days
a week), and only 6% stated there was no waste collection. The authors state that the
collection service cannot meet the demand, causing unpleasant odours, the spread of dis-
ease vectors, and a poor quality of life in the region. Many of the interviewees expressed
dissatisfaction, feeling a lack of support from the political authorities.

When asked about the streets of Morro do Banco, the majority of respondents (57.5%)
experienced a large amount of abandoned waste in the streets, with this situation being
validated in the fieldwork. However, the differences between the groups were relevant and
statistically significant (χ2 (3) = 24.063; p ≤ 0.000: V = 0.406); litter in the streets was more
frequently reported by G.BR than G.VE (71.7% vs. 33.3%).

When asked if the amount of litter in the streets bothered them, the statistical difference
between the two groups was also significant (χ2 (3) = 24.615; p ≤ 0.000; V = 0.408). The
majority of respondents stated that it had bothered them a lot (53.4%) or a little (31.1%).
However, it is evident that the discomfort is felt more strongly by G.BR, while a higher
proportion of G.VE reported that they were not bothered or did not care about this issue.

When participants were asked to evaluate the public space cleaning service (Table 3),
measured on a 4-point Likert scale (ranging from “very bad” to “very good”), the opin-
ion was split between those who rated the service as bad or very bad (47.8% for these
two options combined) and those who rated it as good or very good (52.2% for these
two options combined). The mean values for the evaluation scale were 2.45 for G.BR and
2.55 for G.VE. However, the differences between the two groups were not statistically
significant (F(1, 136) = 0.503; p ≤ 0.479). These results seem contradictory, as one would
expect respondents, given their perception of the large amount of litter on the streets and
the discomfort they feel, to be more critical of the cleaning service.

The differences observed between the two groups may reveal not only a lesser un-
derstanding among immigrants of the political system and waste management in their
neighbourhood but also a reduced perception of their ability or right to criticise the waste
collection system due to their vulnerable position within society, as well as the influence of
their experience and culture from their country of origin. Therefore, the topic of accultura-
tion is relevant and should be explored in future research on littering.

In addition, the 150 respondents were asked about their reasons for littering on the
streets, with the option to select multiple responses. The analysis revealed statistically
significant differences between the groups for three options: “people do not want to put
in the effort” (44.0% overall, 51.6% for G.BR and 30.9% for G.VE; χ2 (1) = 6.040; p ≤ 0.014;
V = 0.201); “people do not care about the problems litter can cause” (30.7% overall, 36.8%
for G.BR and 20.0% for G.VE; χ2 (1) = 4.647; p ≤ 0.031; V = 0.176); and “there are not many
bins on the streets” (21.3% overall, 27.4% for G.BR and 10.9% for G.VE; χ2 (1) = 5.623;
p ≤ 0.018; V = 0.194). On the other hand, there were no statistically significant differences
between the groups for the following options: “people do not care about dirty streets”
(30.7%, overall; χ2 (1) = 2.02; p ≤ 0.155); “the local government does not clean the streets
regularly” (24.0%, overall; χ2 (1) = 2.78; p ≤ 0.096); and “the bins are always full of trash”
(16.0%, overall; χ2 (1) = 2.19; p ≤ 0.139). According to Scotia (2022), there are several reasons
that can lead people to abandon the waste they produce, including: convenience, a lack
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of concern (apathy), a lack of awareness about the problems caused by litter, a lack of
understanding of waste separation rules, group behaviours, rebellion, or the absence of
social pressure discouraging incorrect behaviours.

When asked to whom they attributed responsibility for the cleaning of public spaces,
respondents collectively pointed to the municipality (Prefeitura) (56.0%), residents (38.0%),
the government (28.0%), local associations (18.7%), and NGOs (11.3%). The order of
responsibility allocation differed between groups (Figure 3), although the differences were
only statistically significant for the municipality (70.5% for G.BR and 30.9% for G.VE;
χ2 (1) = 22.188; p ≤ 0.000; V = 0.385) and the government (18.9% for G.BR and 43.6%
for G.VE; χ2 (1) = 10.532; p ≤ 0.001; V = 0.265). These differences may have been due
to the fact that most Venezuelan residents have lived in the slum for a relatively short
period time so could be unfamiliar with the responsibilities of these bodies. Although
respondents did not attribute much responsibility to local associations (e.g., residents
or NGOs), collaborative governance involving various segments of society could have
generated collective motivation and greater capacity for action, with better results when
addressing littering, as highlighted by Abdulai et al. [51], when studying waste dynamics
in the Wa region in Ghana.

Figure 3. Measures to minimize the problem of litter. Legend: G.BR—Group of Brazilian residents;
G.VE—Group of Venezuelan residents. * Statistically significant differences between the groups
(p ≤ 0.05).

The respondents were asked about the measures that they believe should reduce
the amount of littering in the streets, with the option to select multiple responses. The
results shown in Figure 3 reveal that the two most prominent response options were
environmental education projects for the entire population (48.7%, in total) and more
frequent waste collection in the streets (38.7%, in total). The groups only showed statistically
significant differences for oversight actions involving penalties, a measure considered more
effective at addressing littering by G.BR than G.VE (χ2 (1) = 11.181; p ≤ 0.001: V = 0.273).
Several studies on littering in developing countries have emphasised the importance of
environmental education projects, training, and workshops, as these are essential for more
effective anti-littering plans [52].

4. Conclusions
In slums, it is common to find large quantities of litter in public spaces. This study

specifically addressed this issue in the Morro do Banco slum, located in Rio de Janeiro (Brazil),
which has a significant presence of Venezuelan residents. The aim was to explore how the
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multicultural dynamics might influence perceptions and behaviours related to littering and
to fill gaps in scientific knowledge.

The results highlight that the issue of littering in this context is complex, involving
factors related to waste management services as well as behavioural aspects. From an
operational perspective, as observed during fieldwork, these areas face significant chal-
lenges in terms of waste collection and the cleaning of public spaces, particularly due to the
limited availability of waste disposal equipment and the inefficient distribution of the few
available units. Additionally, the circulation of waste collection vehicles is hindered by the
urban layout and topographical constraints, and the cleaning of public spaces is infrequent.
Furthermore, as these areas are often socioeconomically disadvantaged, they tend to re-
ceive less consistent attention and investment from policymakers and waste management
authorities compared to other urban areas. In fact, the respondents’ perception that public
services were ineffective at waste collection and cleaning public areas may have generated
a sense of irresponsibility among residents, leading them to abandon waste. Additionally,
many residents did not respect the designated times and locations for waste collection and
lacked awareness of local waste management services.

It was important to assess whether there were differences in the knowledge, percep-
tions, and littering behaviours between Brazilian and Venezuelan residents in the multicul-
tural context of the Morro do Banco slum. The results indicated that overall, both groups
showed a similar understanding of the littering problem, acknowledging the negative
impacts associated with it. However, Venezuelan residents demonstrated less awareness of
the public services available, likely due to living in the slum for a shorter time. Overall, it
was found that Venezuelan residents detected less littering than the Brazilian community
and were more tolerant of this phenomenon. Furthermore, when it comes to assigning
responsibility for street cleaning, Brazilian residents attributed greater responsibility to
local authorities (Prefeitura), while Venezuelan residents attributed greater responsibility to
central authorities, namely, the government. The absence of effective awareness campaigns
may have contributed to these results. It is noteworthy that when asked about measures to
reduce the littering problem, Venezuelan residents were less likely to support enforcement
actions combined with penalties than Brazilian residents.

In terms of limitations, this study faced challenges such as restricted access to some
streets within the slum, the language barrier with the Venezuelan community, as well
as difficulties communicating with the technicians responsible for waste management
and public space cleaning services. Therefore, it is recommended that these factors be
considered when conducting studies in similar contexts.

Based on field observations and the results obtained, several intervention strategies
should be implemented to address the issue of littering in the context of a multicultural
slum to reduce the differences found. These include developing awareness campaigns
and environmental education that engage all residents, including workshops, lectures
and practical activities to encourage the participation of everyone. Also, the government,
local authorities, local associations, and NGOs must work together to engage with the
community and tailor strategies that consider multicultural factors. This approach aims
to enhance immigrant community involvement in waste management and litter reduc-
tion, addressing cultural differences where necessary, clarifying specific concerns, and
implementing targeted actions to overcome identified challenges.

Regarding future research, studying slums where the immigrant community has been
established for a longer period of time would be fruitful because in Morro do Banco, the
Venezuelan community has been in the area for a relatively short period. In addition, the
living conditions of immigrants prior to their arrival should be more carefully explored in
future studies, particularly regarding waste management practices, to allow for meaningful
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comparisons. Finally, desirability bias regarding littering should be further explored, as
well as the acculturation context, as it was not possible to address these topics in detail in
the current research project.
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Appendix A
Questionnaire for residents of the Morro do Banco slum.

A. Sociodemographic profile
A1. What is your age?
[ ] 18–24 [ ] 25–39 [ ] 40–59 [ ] 60 or over
A2. What is your gender?
[ ] Female [ ] Male [ ] Other
A3. What is your nationality?
[ ] Brazilian [ ] Venezuelan
A4. What is your level of education?
[ ] No formal education [ ] Primary education [ ] Secondary education
[ ] Higher education
A5. What is your current professional occupation?
[ ] Student [ ] Unemployed [ ] Domestic work [ ] Retired [ ] Commerce/retail
[ ] Industry/manufacturing [ ] Agriculture [ ] Construction [ ] Administration
[ ] Healthcare [ ] Electrical work [ ] Other (please specify)
A6. What is your monthly family income (Brazilian context)?
[ ] Up to 1 minimum wage [ ] 1 to 3 minimum wages [ ] 3 to 6 minimum wages
[ ] 6 to 9 minimum wages [ ] More than 9 minimum wages
A7. What type of housing do you live in?
[ ] Owned [ ] Rented [ ] Provided by family/friends [ ] Granted/temporary
[ ] Other (please specify)

https://doi.org/10.54499/LA/P/0069/2020
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A8. How long have you lived in this slum?
[ ] Less than 1 year [ ] 1 to 2 years [ ] 2 to 5 years [ ] 5 to 10 years [ ] 10 to 20 years
[ ] 20 to 30 years [ ] 30 to 40 years [ ] More than 40 years
A9. On a 4-point scale, how do you feel about living in the Morro do Banco slum?
[1] Very bad [2] Bad [3] Well [4] Very well

B. Residents’ knowledge of littering.
B1. Which of the following services are available in your neighbourhood?
[ ] Electricity [ ] Piped water [ ] Sewage treatment [ ] Waste collection
B2. Do you know what types of waste can be placed in the waste containers?
[ ] Yes [ ] No
B3. What type of problems can littering cause?
[ ] Spread of diseases [ ] Clogging of draimage channels [ ] Unpleasant odours
[ ] Other (please specify)
B4. Are you familiar with Comlurb’s household waste collection system?
[ ] Yes, completely [ ] Yes, I know a little about it [ ] I do not know what it is for
[ ] I am not familiar with it

C. Residents’ behaviour related to littering
C1. When walking in the streets, how do you usually dispose of your waste?
[ ] I always throw it on the ground, as usual
[ ] I either keep it with me or throw it on the ground
[ ] I always keep it with me until I find a bin or container
C2. If someone is watching you while you are throwing your waste on the ground,
what would you do?
[ ] I throw it on the ground because the street is already dirty
[ ] I feel embarrassed and only throw it on the ground when I am alone
[ ] I feel embarrassed and dispose of it in the nearest bin or container
C3. If you throw your waste on the ground, why do you usually act this way?
[ ] It is easier [ ] The bins or containers near my house are always full
[ ] There are not many bins or containers where I live
[ ] I do not usually throw waste on the ground [ ] Other (please specify)

D. Residents’ perceptions of the services provided
D1. On a 4-point scale, how would you rate the availability of trash bins and contain-
ers in your area?
[1] There are none [2] There are a few [3] There are enough [4] There are many
D2. On a 4-point scale, how would you evaluate the waste collection from the
three waste containers in your community?
[1] Never collected [2] Hardly ever collected [3] Collected occasionally [4] Collected daily
D3. How do you perceive the amount of litter on the streets in the area where you live?
[ ] Little [ ] Some [ ] A lot [ ] Not important to me
D4. How do you perceive the discomfort caused by litter on the streets in the area
where you live?
[ ] It is very bothersome [ ] It is somewhat bothersome [ ] It is not bothersome at all
[ ] Not important to me
D5. On a 4-point scale, how would you evaluate the street waste cleaning service?
[1] Very bad [2] Bad [3] Good [4] Very good
D6. What do you think are the reasons for littering on the streets? (you may select
multiple answers)
[ ] People do not care about dirty streets [ ] The bins are always full of trash
[ ] There are not many bins on the streets [ ] People do not want to put in the effort
[ ] People do not care about the problems litter can cause
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[ ] The local government does not clean the streets regularly
D7. Who do you believe is responsible for the cleaning of public spaces?
[ ] The government [ ] The municipality (Prefeitura) [ ] Local associations
[ ] NGOs (Non-Governmental Organisations) [ ] Residents
D8. What measures do you believe would help reduce the amount of littering on the
streets? (you may select multiple answers)
[ ] Environmental education projects for the entire population
[ ] Environmental education projects with children
[ ] Increase the frequency of waste collection
[ ] Oversight actions along with penalties
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