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Abstract

Past solid waste management studies have overlooked diverse practices within
a municipality that affected residents’ capacity in dealing with health threats.
Given the theory of urban resilience, we still have little understanding of how
Africa’s urban residents, as agents of urban resilience, perceived and coped
with waste management challenges. This study aims to fill these gaps and
demonstrate how locally different solid waste management practices within
Africa’s sprawling urban municipality can be better understood by approach-
ing from urban resilience theory. We conducted field and questionnaire sur-
veys in several neighborhoods of Douala regarding residents’ health risk
awareness, waste management practices, and disposal techniques. Findings re-
veal that waste management practices differed largely among selected neigh-
borhoods/communities although a substantial portion of the respondents sim-
ilarly recognized or experienced negative health effects. Two sprawling resi-
dential-manufacturing neighborhoods (Logbaba and Kotto) faced irregular
waste collection (34% - 43%), while administrative/commercial neighborhood
(Bonanjo) had relatively reliable service, with 79% of respondents reporting
either daily (17%) or weekly (62%) waste collection. Our Chi-square analysis
showed significant links between socio-demographic factors and waste dis-
posal behaviors. Age was significant in New Bell (y* = 33.75), Bonassama (y*
= 35.60), and Kotto (y* = 123.56). Gender showed significance in New Bell (}*
= 11.83), Logbaba (y* = 9.98), and Bonassama (y* = 7.79). Education was sig-
nificant in New Bell (}* = 34.03), Logbaba (}* = 31.60), and Bonassama (}* =
22.60). Household size and income also showed statistically significant corre-
lations in New Bell and Logbaba.
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1. Introduction

Past studies suggest that poor household waste management practices contribute
to environmental pollution and disease transmission [1] [2]. Solid waste attracts
rodents, insects, and flies that transmit many of life-threatening communicable
diseases [3]. The connection between urban zoonotic diseases, particularly those
transmitted by Aedes mosquitoes and solid waste accumulation was found [4].
Improperly managed waste containing such healthcare waste as sharps caused
physical injuries, tetanus, HIV, and hepatitis B and C [5] [6]. In addition, hazard-
ous materials (e.g., medications, pesticides, batteries) are mixed with general mu-
nicipal waste [7].

Past studies paid much attention to these waste management consequences for
urban and rural populations in Africa [8]-[10]. A growing number of studies fo-
cused on cities in Cameroon as situations there appeared particularly concerning
[11]-[13]. Somewhat similar to past studies on other sub-Saharan countries, those
about Cameroon’s waste management highlighted its inappropriate disposal
methods, such as open dumping, burning, and uncontrolled landfills with conse-
quences of gastrointestinal infections, respiratory disorders, vector-borne ill-
nesses, and other chronic maladies [13] [14]. Cameroon generates approximately
16,000 tons of solid waste daily or 5.5 million tons annually [15]. Poor disposal
methods like open dumping and burning have caused health issues, including gas-
trointestinal infections and respiratory problems [16]. Between 2015 and 2021,
Cameroon imported 121.5 million tons of plastic, worsening pollution due to in-
effective waste management [17]. The system faces challenges such as insufficient
funding, weak regulation enforcement, and governance issues, which sustain open
dumps and uncontrolled landfills.

Some studies attributed these problems to residents’ poor awareness of poten-
tial health risks associated with exposure to waste sites [8] [9]. This point sounds
convincing to some extent, especially if one emphasizes the powerlessness of poor
residents without recognizing their agency and diversity. However, given the the-
ory of urban resilience, which emphasizes a community’s ability to absorb, adapt
to, and recover from external stresses, we still have little understanding of how
Africa’s urban residents as agents of urban resilience perceived and coped with
waste management challenges [18]. These community-scale urban resilience at-
tributes can be understood in terms of distance, diversity, and self-organization
[18]. If so, we may be able to develop good and unique insights into waste man-

agement-related urban resilience, which has not yet been explored in the past. For
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this to be done, we need much more information about how urban communities
with different socio-economic characteristics respond to the health risks of inap-
propriate waste disposal. However, despite growing awareness of these health
risks among residents of Douala, there remains a significant gap between house-
hold perceptions and their actual waste management practices. Given this context,
this study examines how households in different communities of Douala perceive

negative health effects from poor solid waste management sites.

2. Materials and Methods
2.1. Study Area

This study focuses on Douala. It is Cameroon’s largest city and primary economic
hub, experiencing rapid growth in informal settlements. As the most populous
and industrialized city in the country, Douala generates more solid waste than any
other urban areas in Cameroon. However, we have very limited studies about
waste collection coverage, dumping practices, and the health impacts. These con-
ditions make it a critical site for examining household-level health risks and adap-
tive behaviors [19].

This section describes about the study area, Douala, Cameroon with focus on
its demographics, environmental challenges, and waste management practices. It
highlights why this urban setting is relevant to understanding residents’” percep-
tions and behaviors regarding solid waste management.

To understand community responses and perceptions, we selected Douala city,
as shown in Figure 1, an economic hub in the Central African Economic and Mon-
etary Community region. It consists of six municipalities: Douala le, 2e, 3e, 4e,
5e, and 6e, which are French abbreviations for 1st, 2nd, 3rd, 4™, 5%, and 6th. Each
subdivision, known as an arrondissement, functions as a local administrative area
with its own governance and jurisdiction. For our sampling purposes, we selected
the following five urban communities in five municipalities: Bananjo in Douala
le, New Bell in Douala 2e, Logbaba in Douala 3e, Bonassama in Douala 4e, and
Kotto in Douala 5e. Bonanjo mainly houses administrative and commercial cen-
ters. New Bell represents a densely populated informal settlements and businesses.
Logbaba has a mix of residential and industrial areas. Bonassama is a high-density
suburban area with active micro-enterprises. Lastly, Kotto is a growing middle-
class neighborhood without waste collection services. Each has a somewhat dis-
tinct socioeconomic trait that appeared to have affected solid waste management
practices and public health. The population is estimated at 4,203,000 people with
an average growth rate of 4.8% [20].

Bonanjo represents an overall profile of Douala le as home to administrative
offices, financial institutions, and corporate headquarters. It is the oldest district
among five municipalities we focus in this paper. It was established as Douala’s
administrative center during the colonial period [21]. According to the UN-Hab-
itat (2024), the volume of solid waste had increased in Douala le [22]. In our pre-

liminary field survey in 2024, waste management appeared relatively well-man-
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aged here, though occasionally illegal dumping was observed. It has comparatively
better-run waste collection services with regular pickups. One of the most recent
studies showed the presence of serious solid waste health hazards due to a high-

density population here [12].
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Figure 1. Map of Africa showing Cameroon and Douala urban city neighborhoods.

Douala 2e (New Bell) is one of Douala’s oldest areas, with a sizable residential
population and informal businesses. Marché New Bell, a significant market that
boosts the local economy, is located there. The area has many open dumpsites and
informal settlements due to inadequate garbage collection services and poor ur-
ban planning [23]. The community has engaged in informal garbage management
(e.g., sorting, reuse, dump-site cleanups) and locally driven waste treatment strat-
egies [24]. Douala 3e (Logbaba) is a mix of residential and commercial communi-
ties. It has an increasing industrial presence with factories and warehouses, but
faces widespread uncontrolled dumping and inconsistent waste collection. As a
component of the primary data collection procedure, observational field research
was carried out in various neighborhoods of Douala. Photographic evidence was
utilized to document observable signs of waste management conditions. For ex-
ample, Figure 2 depicts an open dumpsite in Logbaba, captured during the field
survey conducted in 2024. The photograph demonstrates the pervasive accumu-

lation of uncollected household and commercial waste along public streets, shed-
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ding light on the critical issue of improper waste disposal practices in densely pop-

ulated areas.

Figure 2. Open dump site at Logbaba taken during the field survey in 2024.

Douala 4e (Bonassama) is a suburban residential area characterized by numer-
ous micro and small enterprises and local markets, with trade and service activities
dominating. It comprises both middle- and low-income neighborhoods, with in-
formal settlements in the latter being densely populated [12] [25]. The area faces
poor road infrastructure, which hinders access for waste trucks, especially in in-
formal zones. A lack of designated bins, landfills, and proper drainage systems
contributes to waste buildup and blockages [26]. Illegal open burning and dump-
ing are common, as in Douala 3e, though community-led initiatives like private
collection services reflect local resilience despite limited resources. Douala 5e
(Kotto) is a primarily residential area. It has experienced substantial population
growth in recent years with a surge in real estate price due to its attractiveness to
middle-class people. Open dumpsites are seen in new residential areas due partly
to lack of adequate trash disposal facilities.

Douala’s urban resilience and home waste habits have been significantly af-
fected by governance shortcomings despite the availability of legal and policy frame-
works [27]. The National Environmental Management Plan (NEMP) meant to
address solid waste management with the emphasis on sustainable practices and
collaboration. A 2012 decree establishing the Hygiene and Sanitation of Came-
roon (HYSACAM) for urban waste collection and sanitation improvement, but it
has met limited funding and infrastructure access challenges. The Urban Waste
Management Policy (2009) attempted to address urban waste challenges by en-
couraging public-private partnerships, improving infrastructure, and promoting
sustainable practices with limited success. The National Strategy for Sustainable
Waste Management promoted environmentally friendly waste management through

enhanced practices for waste generation reduction and recycling. These policies
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did not pay much attention to informal settlements like New Bell and Bonassama
[28]. HYSACAM’s formal garbage services primarily assisted higher-income or

administrative communities like Bonanjo [29].

2.2. Data Collection and Analysis

In this section, we outline our data collection and analyses, such as surveys, and
the techniques applied to analyze the data. We conducted a paper-based question-
naire survey by drawing on the knowledge, practice, and attitude (KPA) method
from February to March 2024. This method was used in past waste management
studies [30] [31]. It allows us to assess urban resilience households. The KPA method
is particularly suited for determining resilience-related behaviors, as it captures
critical components that influence how individuals and communities respond to
environmental stressors. The questionnaire was designed to capture both vulner-
abilities and adaptive responses to household perceptions of improper solid waste
management practices and their health impact.

The questionnaire was divided into four sections with 22 questions. The first
section attempted to understand the socio-demographic information of the re-
spondents by neighborhood, including gender, age, marital status, education, oc-
cupation, household size, and monthly income. The second section was to under-
stand the current state of household solid waste management practices. Section
three focused on their health perceptions and impacts. The final section explored
their opinions on waste collection services in connection to urban resilience.

In selecting communities for sampling, we focused on communities with dif-
ferent socio-economic backgrounds. Bonanjo has a relatively low population com-
pared to other districts in Douala, primarily serving as a business hub. In contrast,
New Bell is one of the most densely populated areas. Logbaba has a moderately
high population, balancing residential and industrial sectors, while Bonassama
has a high population density, dominated by sprawling informal settlements. Kotto,
a developing area, has a medium-to-high population density as urban expansion
continues.

Considering the household population size of Douala, we conducted a house-
hold survey and distributed 400 questionnaires across five communities. The sam-
ple size was determined using Yamane’s formula with a 5% margin of error, based
on an estimated 657,644 households. We received 360 valid responses. The distri-
bution of valid responses was as follows: Bonanjo (n = 78), New Bell (n = 61),
Logbaba (n = 83), Bonassama (n = 85), and Kotto (n = 53). Our questionnaire
consisted of closed-ended questions featuring both five-point Likert-scale and yes
or no questions. The collected data were analyzed by using Microsoft Excel and
SPSS. A chi-square correlation test examined the relationships between respond-
ents’ socio-demographic characteristics (e.g., age, gender, education, household
size, income) as independent variables and their household waste disposal prac-
tices as dependent variables. This test allowed us to determine whether these in-
dependent factors significantly influenced waste disposal behaviors across differ-

ent communities in Douala.
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In the questionnaire’s second section, we examined household solid waste man-
agement practices, including waste segregation, type and capacity of waste bins,
weekly waste volume, waste collection frequency, and the household member re-
sponsible for disposal. These factors helped assess the formality, regularity, and roles
in waste handling across five communities. In the third section, residents’ aware-
ness of health risks from poor waste management was measured using a five-point
Likert-scale. Statements covered risks like vector-borne diseases, respiratory and
gastrointestinal issues, injuries, pollution from burning, and soil and water con-
tamination, revealing how residents perceive the health impacts of improper waste
disposal.

In this study, categorical variables were numerically coded to facilitate statisti-
cal analysis. For instance, gender was coded as 1 for males and 2 for females, while
education, income, and household size were categorized into predefined ranges.
Household waste disposal practice as key variable was coded as follows: 1 = local
authority collection, 2 = private collection, 3 = designated dump site, 4 = custom-
ary dump site, 5 = random disposal on the street, and 6 = other methods. These
coded categories allowed the chi-square test to assess associations between waste
disposal behaviors and demographic characteristics. The chi-square test was par-
ticularly useful in identifying associations rather than causal relationships, helping
to highlight disparities in waste management behaviors among different demo-
graphic groups.

To analyze residents’ awareness of health impacts associated with poor solid
waste management, descriptive statistics (frequencies, means, and standard devi-
ations) were used to summarize responses to Likert-scale items. The results of the
chi-square analysis were presented using descriptive statistics, tables, and graphs
to illustrate significant correlations across the five communities studied. This ap-
proach provided insights into the varying impacts of socio-economic factors on
waste disposal practices, offering a data-driven foundation for discussing urban
resilience and its analytical approach revealed variations in how knowledge, prac-

tices, and attitudes contribute to resilience at the household and municipal levels.
n=N / (1 + Ne* )
n = 657644/ (1+657644(0.05)’

=399.76
=400

The sample size for the study was determined using Yamane’s formula (Ya-
mane, 1967). Where

n=N/(1+Ne’)
n = sample size.
N = estimated number of Households in Douala (657,644).

e= marginal error (0.05 for 5%).
Sample size = 399.76.
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3. Results and Discussion

3.1. Socio-Demographic Characteristics of the Five Municipalities

In this section, we discuss the results and the implication within a larger academic
context. As briefly mentioned in the methodology section, it is divided into socio-
demographic characteristics, waste management practices, and community per-
ceptions about health impacts from improper solid waste management practices.

The first section of our questionnaire survey aimed at identifying the socio-
demographic characteristics of the respondents (Table 1). We discovered a simi-
lar age distribution pattern across all five communities, largely aligning with the
national average. About 59% of the respondents belonged to age groups of 20 to
49. This figure is slightly higher than the national average of 55% in the 15 - 64
age group reported in 2022 [32]. Notably, the younger age groups (20 - 39 years)
were concentrated in specific areas. For example, 73.8% of the respondents in Bo-
nanjo (a commercial and administrative hub) and 68% in Kotto (a new middle-
class neighborhood) fell within this age range. Similarly, in New Bell, an older
residential area, over 65% of the respondents belonged to the 20 - 39 age group.
In contrast, Logbaba and Bonassama showed higher proportions of the 40 - 49 age
group (Table 1).

Regarding household size, according to the population and housing census of
Cameroon [33], about 67.9% of households had 3 to 6 persons. Similarly, in our
sample, about 67% belonged to this range of household size. Each community we
examined, however, had somewhat different compositions. Bonanjo and New Bell
had more than 40% of the respondents with 3 - 4 persons whereas residential areas
like Bonassama and Kotto had 4 - 6 persons. A newly expanding middle-class
neighborhood like Kotto tend to have more than 5 persons, including about 18%
of households with more than 7 persons.

Females represented 44.9%, 51.8%, 54.7%, 39.8%, and 49.2% of the sampled
population in Bonanjo, New Bell, Logbaba, Bonassama and Kotto, respectively.
Some past studies in other African communities showed essential roles women
played in managing household hygiene and garbage dumps [34] [35]. Given this,
women’s views on household waste management and public health concerns can
be insightful, particularly regarding risks to children, food contamination, and
waterborne illnesses.

Education is another significant factor that impacts the way individuals view
and practice household waste management [36]. In Cameroon, the rate of tertiary
education attainment is low (12% - 15%), but that of our respondents was about
55%, indicating a strong interest in waste management among educated people.
About 77% of the respondents in Bonassama, for example, had completed higher
tertiary education than those in other studied communities. In New Bell, which
tends to have informal business operators, our respondents had the lowest per-
centage (47.5%) of tertial education among all communities, but those who had
completed up to junior high or senior high school education (37.7%) showed in-

terests in participating in this survey.
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Table 1. Socio-demographic characteristics of the respondents in Douala’s five communities.

Locations Bonanjo Bonassama Kotto Logbaba New Bell  Average
Age % % % % %
20-29 30.77 15.29 32.08 25.30 31.15 94 (26.11%)
30-39 42.31 34.12 35.85 39.76 34.43 135 (37.50%)
40 - 49 17.95 29.41 16.98 27.71 13.11 79 (21.94%)
50 - 59 8.97 14.12 3.77 7.23 14.75 36 (10.00%)
60 - 69 0.00 4.71 11.32 0.00 6.56 14 (3.89%)
Above 70 0.00 2.35 0.00 0.00 0.00 2 (0.56%)
Gender:
Male 55.13 48.24 4528 60.24 50.82 189 (52.50%)
Female 44.87 51.76 54.72  39.76 49.18 171 (47.50%)
Highest education
None 7.69 11.76 3.77 4.82 3.28 24 (6.67%)
Primary 5.13 11.76 3.77 10.84 11.48 32 (8.89%)
Junior high 10.26 11.76 3.77 1446 21.31 45 (12.50%)
Senior high 25.64 11.76 11.32  14.46 16.39 58 (16.11%)
Tertiary 51.28 52.94 77.36  55.42 47.54 201 (55.83%)
Household size
1 person 10.26 10.59 1.89 6.02 4.92 26 (7.22%)
2 persons 15.38 5.88 15.09 19.28 18.03 52 (14.44%)
3 persons 19.23 10.59 7.55  13.25 29.51 57 (15.83%)
4 persons 21.79 29.41 18.87 16.87 18.03 77 (21.39%)
5 persons 8.97 10.59 20.75 25.30 11.48 55 (15.28%)
6 persons 14.10 20.00 16.98  4.82 18.03 52 (14.44%)
7 persons 7.69 2.35 7.55 241 0.00 14 (3.89%)
Above 7 persons 2.56 10.59 11.32  12.05 0.00 27 (7.50%)
Job-status
Student 15.38 12.94 9.43  12.05 22.95 52 (14.44%)
Unemployed 20.51 25.88 24.53 33.73 24.59 94 (26.11%)
Employed 64.10 61.18 66.04 54.22 52.46 214 (59.44%)
Occupation
Private 87.18 91.76 77.36  89.16 86.89 314 (87.22%)
Public 12.82 8.24 22.64 10.84 13.11 46 (12.78%)
Household income
Less than 20,000 21.79 23.53 15.09 18.07 26.23 76 (21.11%)
21,000 - 50,000 26.92 21.18 7.55  15.66 24.59 71 (19.72%)
51,000 - 100,000 20.51 23.53 30.19 3494 24.59 96 (26.67%)
100,001 - 250,000 21.79 20.00 26.42  25.30 16.39 79 (21.94%)
Above 250,000 8.97 11.76 20.75  6.02 8.20 38 (10.56%)

Source: Author’s construct from fieldwork, 2024.
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Employment rates were higher than the national medium (59.4%) in Kotto
(66%), Bonanjo (64%), and Bonassama (61%) (Table 1). A relatively lower em-
ployment in New Bell compared to others can be explained by a higher presence
of students (23%). However, an average rate of unemployment in the study area
is about 26%, which is higher than the national rate of 3.65% [37].

Low income is viewed as a significant factor that could affect people’s percep-
tions about and attitudes toward solid waste management systems [38]. Came-
roon’s GDP had 4% increase from 2022 to 2023 [39], but income levels in Douala
revealed significant disparities, reflecting unevenly distributed growth. Consider-
ing our samples, in Douala, about 21% of our respondents earned less than 20,000
XAF (US$33) per month, but about 48% earned between 51,000XAF and 250,000
XAF per month. In New Bell, the low-income proportion was relatively higher
than that in other communities, having 32% earning less than 50,000 XAF or
US$85 per month. In Logbaba and Bonassama, the middle-income group (51,000
- 100,000 XAF/month or US$85 - 170) consisted of 35% and 30%, respectively.
Another 25% of our Logbaba respondents earned between 100,001 - 250,000
XAF/month or US$170 - 425. Kotto was presented by higher income groups with
more than 77% earning 51,000 XAF/month or more.

3.2. Solid Waste Management Practices

In the next section, our questions aimed to gain insight into solid waste manage-
ment practices by communities. Past studies on waste management in African
cities tend to emphasize poor waste separation practices [40], without examining
diverse practices due partly to the socio-demographic characteristics of neighbor-
hoods. To see if there are any significant differences in community waste man-
agement practices, our respondents were asked if they segregate waste at home
(Figure 3). Our analysis reveals notable regional differences. In Bonanjo, a busi-
ness/administrative hub of the city, 46% practiced waste separation at home. In

Logbaba, where factories and residences are mixed, 39% did so. The rest of the

New Bell NS o—
Logbaba | NEESON e —
Kotto IS 7"
Banassama |G —
Bananjo |G s a—
0 20 40 60 80 100

Percentages

B Yes W No

Figure 3. Households waste separation by neighborhoods of Douala.
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communities had 20% - 30%. These different waste segregation practices show
that households modified waste management practices according to local socio-
economic and infrastructural conditions.

Then we asked the respondents how and by whom their household waste was
collected. For them to answer, based on our preliminary fieldwork and policy doc-
ument research, we gave them a list of six options: (1) local authority collection,
(2) private collection, (3) designated dump site, (4) customary dump site, (5) at
random on the street, and (6) others (Figure 4). Overall, all respondents observed
that local authorities had played minor roles in collecting waste. About 30% of
them had their waste collected at nearby customary collection sites. Only Bananjo
and Logbaba had relatively high results (27% - 31%) in local authority collection.
These two had smaller private sector collection contributions (6% - 12%) com-
pared to other municipalities (16% - 20%). In Kotto, only 11% relied on the local
authority collection, whereas the rest relied largely on placing their waste on dump
sites. In addition, controversial practices of street-side dumping at random and
other illegal forms of dumping existed in all municipalities. The reliance on cus-
tomary disposal locations and informal dumping led to the emergence of self-or-
ganization among residents. When formal collection services are not available,

residents responded with alternative methods to manage waste.

40%

34%

0,
35% 31%

30%

30%

25%

20%

15%

10%

5% % 4% %
0,
- 0% 0%
Bananjo Banassama Kotto Logbaba New Bell
W Municipal waste collection m Waste collection by private companies
H Authorized dumping locations m Informal community dumping areas
M Littering along streets m Others

Figure 4. Waste collection methods by municipalities.

Past studies emphasized that insufficient local authority waste management prac-
tices led to poor urban resilience consequences. In Nigeria, Olukanni et al (2020)
found that inadequate waste collection services in Ogun State made residents
adopt alternative ways of disposing waste, such as irregular dumping/burning on
roadsides, which affected residents’ safety and hygienic conditions [41].

To better understand how often waste collection was available within a week,
we asked the respondents to choose one of the given choices: (1) daily, (2) once a
week, (3) twice a week, (4) three times a week, and (5) irregular (Figure 5). The

results were then analyzed by community. We found that more than half of the
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respondents in Bananjo (62%), Banassama (53%), and New Bell (57%) had a weekly
collection service. On top of this, 17% in Bananjo had daily collection service. Kotto
had the lowest weekly collection service among all. As we mentioned above, Kotto
has recently experienced new middle-class residential developments, but waste
management services have not caught up with the speed of developments. The
disparities in frequency of waste collection services among communities reflect
the importance of distance, meaning that a proximity to collection points and ser-

vice accessibility influenced residents’ ability to maintain proper waste disposal.

How many times is your waste usually collected?

New Bell
Logbaba
Kotto 32 8 4 43
Banassama
Bananjo 62 4 1 17

0%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Daily mOnceaweek ®Twiceaweek mThreetimesaweek ®Irregularly

Figure 5. Household waste collection frequency by municipality.

Regarding household waste management, our field observation noted various
household waste management practices. Typical waste included plastics (bags,
containers, bottles), textiles, metals, organic trash (food scraps, yard garbage), and
limited hazardous waste (spent batteries, expired prescriptions). Many locals en-
gaged in household composting for organic waste for gardening, especially in
Kotto and Bonassama. Due to a lack of accessible and reasonably priced formal
disposal options, low-income households in New Bell and Bonassama frequently
burned waste, particularly plastics and textiles. Glass bottles and plastic containers
were recycled or used for home storage. Informal reuse and recycling were wide-
spread.

We also observed local waste collecting programs in informal neighborhoods
of Logbaba and New Bell, where locals are employed for solid waste collection and
disposal in designated or traditional dumpsites. Middle-class houses in Kotto were
increasingly using private garbage services, either on their own or through local

groups [42]. Here, community members developed dumpsites.

3.3. Understanding Health Impacts through Community
Perception

Urban resilience theory suggests that communities that understand and recognize
environmental risks better develop adaptive strategies, such as waste segregation,
sanitation practices, and advocacy for improved waste management infrastructure

[43]. To understand the health impacts of improper waste management, we posed
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several key questions in the third section of our survey, as shown in Figure 6. These
included inquiries about personal experiences with waste-related injuries, the per-
ceived effects of soil and water contamination on food safety, and the prevalence

of health issues linked to waste management practices.

My household members suffered from physical
injuries such as cuts and damaged legs or hands due 25 13 12 11 39
to improper waste management in my community.

Open burning of waste at dumpsites releases
pollutants such as particulate matter and dioxins 13 12 9 12 54
contributing to poor air quality.

Contamination of soil and water sources negatively
affect my food safety.

My household members suffered from malaria or
dengue fever due to imporper waste management in 16 117 13 53
my community.

My household members suffered from respiratory
distress or diarrhea arise due to improper waste 15 12 8 10 55
management in my community.

Dumpsites provide breeding grounds for disease
vectors such as mosquitoes, flies, and rodents, which
can transmit diseases such as malaria, dengue fever,
and Zika virus

0 10 20 30 40 50 60 70 80 90 100
m Strongly disagree m Disagree ® Neutral B Agree W Strongly agree

Figure 6. Household perceptions about health and social impacts from past solid waste management in Douala.

We asked a Likert-scale question with six statements for the respondents to
choose the level of their agreement. These statements are: (1) the respondents had
experienced any cuts or injuries related to improper waste management; (2) open
burning of waste at dumpsites releases pollutants; (3) soil and water contamina-
tion negatively affected respondents’ food safety; (4) household members suffered
from malaria or dengue fever due to improper waste management; (5) household
members suffered from respiratory distress or diarrhea due to improper waste
management; (6) dumpsites breed such disease vectors as mosquitoes, flies, and
rodents.

In response to the health impact related statements (1%, 4%, 5% statements), 50%,
65%, and 55% strongly agreed or agreed with experiencing injuries, infectious dis-
eases, respiratory distress and diarrhea, respectively. Another 53% linked soil and
water contamination to food safety risks. The last statement about dumpsites as
breeding grounds for disease vectors was strongly agreed or agreed by 69% of the
respondents. These results indicate social disparities about health and environ-
mental risks of poor solid waste management. The recognition of these risks ap-
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pears to be more pronounced in communities with higher exposure to waste sites,
such as Bonassama, where informal settlements are prevalent.

We conducted a chi-square analysis to identify significant correlations between
household waste disposal practices and respondents’ socio-demographic charac-
teristics (Table 2). The chi-square analysis revealed that age showed a strong cor-
relation in New Bell (§* = 33.754, p < 0.01) and Bonassama (y* = 35.600, p < 0.01).
Similarly, gender exhibited a significant relationship in New Bell (y* = 11.834, p <
0.01), Logbaba (y* = 9.981, p < 0.05), and Bonassama (}* = 7.793, p < 0.05), sug-
gesting that men and women may have distinct roles or behaviors related to
household waste management. In New Bell (y* = 34.033, p < 0.01) and Logbaba
(¥ = 31.596, p < 0.01), education significantly influenced waste practices, reflect-
ing the importance of educational attainment in promoting proper disposal meth-
ods. Household size was highly significant across all communities, especially Log-
baba (y* = 44.678, p < 0.01) and New Bell (}* = 38.236, p < 0.01), where larger
households may produce more waste, placing strain on disposal systems. Income
showed mixed results with significant correlations in New Bell (}* = 35.164, p <
0.01), Logbaba (y* = 21.648, p < 0.05), and Bonassama (y* = 25.318, p < 0.05). The
significant correlations between socio-demographic factors (e.g., age, gender, ed-
ucation, household size) and waste disposal behaviors in particular communities
suggest a diversity attribute in urban resilience theory. This means that a fluid
nature of socio-demographic characteristics resulted into the formulation of ur-
ban communities with regionally different socio-demographic characteristics that
in turn influenced residents’ collective waste disposal behaviors in a relatively
short period of time. These collective behaviors might have worked as a deterrent

for individuals to dispose of waste more safely and properly.

Table 2. Chi-square analysis of the correlation between respondents’ socio-demographic and household disposal practice.

Variable
Age
Gender
Education
Household size

Average monthly income

Bonanjo New Bell Logbaba Bonassama Kotto
(n=178) (n=61) (n=83) (n = 85) (n=53)

% af % af  p af % af % af

26.551%%* 9 33754 12 13.088 9 35.600%** 10  123.560** 12
2.540 3 11.8340¢* 3 9.981** 3 7.793%* 2 0.824 3
13.893 12 34033 12 31.596*** 12 22.598%%* 8 17.183 12

44,6780 21 38.236*** 15  36.974** 21 27.138%* 14 32.849** 21
14.142 12 35164 12 21.648** 12 13.293 8 25.318** 12

*10%, **5%, and ***1%, significance levels.

Table 3 reveals significant disparities in waste management practices among
the five communities, primarily influenced by socio-demographic factors, infra-
structure availability, and institutional support. In Bonanjo, where the population
tends to have higher-income and better education, there are structured waste col-
lection services and a heightened awareness of waste management issues. This

might have led to more effective waste separation and proper disposal practices.
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In contrast, New Bell and Bonassama, characterized by lower-income populations
and informal settlements, experienced irregular waste collection with heavy reli-
ance on open dumping and burning. Logbaba presented a blend of industrial and
residential activities, resulting in varied waste disposal behaviors. Some residents
utilize private waste collection services, while others resort to informal disposal
methods. Meanwhile, Kotto, a rapidly expanding residential area, faces challenges
due to insufficient waste infrastructure, causing many households to engage in
illegal dumping despite an increasing awareness of the importance of proper waste
management.

Behind all these factors, it is also worth noting that social norms and social be-
havioral patterns might have played an important role in motivating the respond-
ents to inappropriately dispose their household waste. In one past study on Dou-
ala City, waste management was perceived as a communal rather than individual
responsibility [13]. Behavioral inertia, shaped by habit and a lack of immediate health
consequences, further contributed to persistent informal practices despite resi-
dents’ stated concerns about health risks [44]. Among the uninformed respond-
ents, there might have been a disconnect between health risks and the adoption of

safer waste disposal practices.

Table 3. Key socio-demographic characteristics, waste collection/disposal practices, and awareness levels in the five communities

in Douala.

Community Socio-Demographic Characteristics Waste Collection & Disposal Practices Waste-Health Awareness

B . High-income, educated residents, Regular waste collection by private and High awareness, proper
onanjo - . . . . . . . .
) administrative and commercial hub municipal services, high waste separation  disposal methods
New Bell High population density, low-income Irregular collection, reliance on open Moderate awareness, but
ew Be
households, informal settlements dumping and burning limited proper practices
Logbab Mixed residential and industrial Combination of private collection, informal Moderate awareness, some
ogbaba . . . . . . . . .
g zone, middle-income households dumping, and industrial waste accumulation waste separation practices exist
B High-density suburban area, mix of Inconsistent collection, high reliance on ~ Awareness exists but weak
onassama
low- and middle-income residents ~ customary dumping sites and burning infrastructure + services
Kott Rapidly growing middle-class Formal waste collection exists but is Growing awareness, but poor
otto
neighborhood, new residential area  inadequate, leading to illegal dumping infrastructure

4. Limitations

This research has a number of limitations. First, as communities we examined are
fluid in nature, our examination may not be fully representing all communities in
Douala today. Second, the data we collected through the questionnaire survey is
endowed with some uncertainties regarding residents’ daily waste management
behaviors. The questionnaire survey, which is based on self-reports, could reflect
social desirability or recall biases, particularly concerning sensitive issues like ille-
gal waste disposal. Third, despite efforts to encourage broad household involve-
ment, some non-random non-response may have impacted the representativeness

of the sample. Finally, the research was conducted solely in Douala, which is the
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largest city in Cameroon; consequently, the results may not entirely capture waste
management behaviors or challenges in smaller urban areas with differing socio-

economic and infrastructural conditions.

5. Conclusions

This paper attempted to better understand urban resiliency from perceptions of
solid waste management practices in Douala, Cameroon. It demonstrated varied
community practices within one African city, defying a simple characterization of
“improper” waste management practices in African cities. We attempted to un-
derstand why these diverse practices are happening and how these fragmented
practices have contributed to poor waste management capacity in Douala at large.
We then attempted to understand how our respondents perceived consequences
of poor solid waste management practices, including health impacts.

Communities like Bonanjo and Kotto had more younger generations (67% -
73% in 20 - 39 age groups) with higher education (51% - 77% with tertiary). Kotto
respondents had more than 20% with monthly income above 250,000 XAF, the
highest among those in other communities. We found a relatively high level of
waste-related health risk awareness among these households, which are more
likely to engage in waste separation and responsible disposal practices. On the
contrary, communities like New Bell with a high population density and low in-
come (75% below 100,000 XAF) did not have regular waste collection services;
therefore, resorting to disposal in unauthorized dumping sites or open burning.
Logbaba, a mixed residential and industrial community, showed varied waste man-
agement practices. More than 55% had completed tertiary education, and 6% earned
above 250,000 XAF. Another issue we found was the poor waste management
planning for emerging communities, such as Kotto. Overall, irregular/unreliable
collection services led to the accumulation of household waste at open dump sites.

This said, residents’ awareness of negative consequences from poor waste man-
agement practices appears to be improving. We found that younger and more ed-
ucated residents in areas like Bonanjo were more likely to engage in proper dis-
posal practices. Furthermore, Douala communities with dominant female popu-
lations were found to adhere to proper disposal practices. Interestingly, the higher
education has helped better understand the negative impacts of improper waste
disposal. The average household income of 51,000 - 100,000 FCFA was found to
be adequate to handle waste more properly.

Additionally, this study observed varying levels of self-organization, where in-
formal community practices such as customary dumping sites partially addressed
gaps in formal services. However, the prevalence of illegal disposal methods high-
lights the limitations of self-organization without adequate institutional support.
These findings stress the importance of integrating diverse socio-economic con-
texts into policy and intervention strategies.

From a health perspective, the overall absence of standardized and robust waste

collection systems and weak enforcement mechanisms left these communities ex-
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posed to these risks, undermining urban resilience. Unlike previous studies that
focused on waste management in isolation, this study connects waste manage-
ment practices and health outcomes to the broader concept of urban resilience.
By doing so, it helped us better understand the interplay between waste manage-
ment systems, community adaptive capacity, and public health risks. The findings
underscore that achieving urban sustainability and resilience, as envisioned in
SDG 11 (Sustainable Development Goal 11: Sustainable Cities and Communities)
and SDG 3 (Good Health and Well-being), remains unattainable without address-
ing socio-economic inequities in waste management infrastructure. WHO’s
guidelines on environmental health further emphasize the urgency of reducing
waste-related health risks to promote sustainable urban development.

Finally, we elaborate on the importance of recognizing agency of Africa’s urban
residents in connection to urban resilience theory. Our findings are consistent
with key ideas in urban resilience theory, in which residents are not simply victims
nor culprits of improper solid waste disposal practices. We observed a variety of
waste management practices, such as backyard composting, informal transporta-
tion arrangements, private collection services, and local dump site management.
These are adaptive responses to environmental and infrastructural stress residents
attempted to overcome in rapidly expanding urban communities. Those commu-
nities that had developed alternative waste management to insufficient municipal
support showed emerging self-organization and localized resilience. All these, we
argue, are essential to consider urban environmental sustainability in African cit-

ies in the future.
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