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ii. Abstract

The content nature and features of studies conducted in Africa relating to landfill
impacts on informal waste pickers and surrounding communities are not known.
Research trends and focus on studies conducted between 2015 and 2022 are also
unknown. Currently there is no document which consolidated studies conducted in
Africa relating to the impacts of landfill on informal waste pickers and surrounding
communities published between 2015 and 2022, which in turn may guide future
research direction. Epistemology which determined the researcher’s choice of the
study method, how data was collected, analysed as well as how findings were
interpreted was the philosophy which grounded this study. Epistemology shaped the
researcher’s view of the world, the nature of knowledge, and determined how this
knowledge was shared with others. The method used for this study was a systematic
literature review. The identified and included studies were manually analysed using an
inductive and iterative approach for qualitative data analysis. The findings from the
reviewed studies indicate that informal waste pickers in landfills are faced with different
occupational injuries including cuts, punctures, and animal bites. With regard to
negative health outcomes, the studies reported that skin problems, respiratory
ailments, and eye infections were associated with the trade of waste picking in landfills.
Documented musculoskeletal problems faced by informal waste pickers included,
back, chest and joint pains. Studies reported that surrounding communities were also
negatively affected by landfills. The landfill location, air and water pollution were
among documented concerns. The most prevalent health challenges reported within
communities included cancer, malaria, asthma, and various skin and respiratory
issues. This review identified research gaps which need to be further explored to
ensure that the impacts of landfills on informal waste pickers and surrounding
communities in Africa are wholistically investigated. It is recommended that more
studies be conducted in other African countries since the reviewed studies focused

more on South Africa and Nigeria.
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health risks; leachate; perception; human health; recycling.
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1. Chapter 1

1.1. Introduction and background

Municipal solid waste has become a great concern globally and locally since waste
production has increased due to population growth, industrial activities as well as
consumer culture (Vaverkova, 2019). It is estimated that the world generates more
than 2 billion tons of waste each year, this is expected to increase to 3.4 billion by the
year 2050 (Valavanidis, 2023). Valavanidis (2023) attributes 30% of globally produced
food together with its packaging being disposed of in municipal bins and landfills to the
lack of effective municipal waste management measures as well as ineffective
recycling practices. Overall, developed countries consume more goods than
developing countries and often use more packaging as well as durable items such as
electronic equipment (Valavanidis, 2023). Developing countries are often in the
receiving end of waste generated in developed countries through the process of
importing goods and raw materials for manufacturing purposes (Tomita et al., 2020).
The amount of waste produced per year in Sub-Saharan Africa is predicted to triple
by the year 2050 (Tomita et al., 2020). Health and environmental concerns in
developing countries can inter alia be attributed to the increase in generated waste
resulting from rapid economic growth and urbanisation (Tomita et al., 2020; Abubakar

et al., 2022) and the mismanagement of waste in Africa (Godfrey et al., 2019).

Landfilling as a method of final waste disposal has proven to be the most cost-effective
way compared to other approaches of managing waste (Vaverkova, 2019). The
African Union had aimed for a recycling rate of 50% of the total waste generated in
Africa by the year 2023 as a response to the waste crisis (UNEP, 2018). However,
statistics show that over 90% of waste generated in Africa ends up in dumpsites or
landfills with only 4% being recycled predominantly by informal waste pickers (Godfrey
et al.,, 2019). The main sources of landfill emissions are waste materials as they are
brought into landfills, emissions from cars transporting the waste, waste blown by

wind, surface dust, generated landfill gas, and produced leachate (Vaverkova, 2019).



Even though Africa generates less amounts of waste compared to developed
countries, in order for it to meet its sustainable development goals, Godfrey et al.
(2019) encourages a government that will support and prioritise waste management
initiatives focusing on the health and environmental sustainability. The United Nations
Environment Program (UNEP) and the International Solid Waste Association (ISWA)
published their first Global Waste Management Outlook in 2015. It was in this Global
Waste Management Outlook where the need for greater detail in the generation and
treatment of waste was emphasised (UNEP, 2018). UNEP launched the first Africa
Waste Management Outlook in 2018, providing an overview of waste management
strategies throughout the whole continent. It highlights how waste is managed looking
at factors such as the environmental, social, and economic impacts as well as how
waste is governed (Godfrey et al., 2019). This report also highlighted the rewards that
can come from using effective solutions and funding methods as a way of managing

waste appropriately (Godfrey et al., 2019).

Studying the impacts of landfills on the environment and on human health is becoming
more important as environmental concerns are increasing (Vaverkova, 2019).
Characteristics of solid waste management including its sources, composition,
disposal methods, recycling efforts, and valorisation strategies in Egypt were analysed
by (Abdel-Shafy and Mansour, 2018). While concentrating on environmental
sustainability impacts, Abubakar et al. (2022) conducted a study in the global South
cities investigating how waste management practices impact the environment as well
as human health. It was reported in a study by Rafiq et al. (2018) that the process of
producing gas in landfills generated from decomposing waste in Pakistan starts within
two to six months after waste has been disposed of and can last up to 100 years. The

produced gas has the potential to harm people living in close proximity to landfills.

After investigating the impacts that landfills have on South Africans who live in their
close proximity, Tomita et al. (2020) reported that these communities suffered from
various health issues. As an attempt to reduce both the health and environmental
impacts, they proposed a reduction in the quantity and size of landfills (Tomita et al.,
2020). Souza-Silva and Mol (2021) analysed landfill impacts on informal waste pickers
based in South America and established that hepatitis B and hepatitis C prevalence

within informal waste pickers varied from region to region.



This review sought to investigate how landfills affect informal waste pickers and
surrounding communities in different parts of Africa from studies published between
the years 2015 and 2022. Adhering to the structure outlined by Xiao and Watson
(2019) for conducting systematic literature reviews, this study also assessed the extent

of existing research and identified gaps in the current literature.

1.2. Research problem

Through engagement with informal waste pickers at the Marie Louise landfill in
Roodepoort, Johannesburg, South Africa, it became evident that these individuals
encountered difficulties associated with their line of work. This realisation then sparked
an interest in finding out how landfills affect nearby communities. Different researchers
have conducted studies on the impacts that landfills have on informal waste pickers
and surrounding communities. However, the content nature of the studies conducted
between 2015 and 2022 on landfill impacts on informal waste pickers and surrounding
communities in Africa was not known. There is a lack of comprehensive systematically
gathered evidence on this topic across the African continent, existing studies are
largely limited to individual case studies and lack clarity on research trends, focus
areas, findings and recommendations from studies conducted between 2015 and
2022.

1.3. Rationale

This study systematically reviewed available literature published between 2015 and
2022 to identify impacts that were caused by landfills on informal waste pickers and
surrounding communities in Africa. A systematic literature review was used by other
authors as well. Zolnikov ef al. (2021) used a systematic literature review to identify
and to investigate hazards linked with the occupation of waste picking. Literature on
waste pickers were systematically reviewed by Morais et al. (2022) in order to
understand their living and working conditions, the study also aimed at exploring the
issues of formalising the trade of waste picking. In Nigeria, Oguntoyinbo (2012)
conducted a systematic literature review to assess the systems of informal waste
management focusing on Nigeria and other developing countries. Rosyidah et al.

(2023) used the same method when conducting a study aimed at mapping the status
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of research conducted globally on waste projection and the developing trends that will
shape its future. A systematic literature review study was also conducted by Al-Hazmi

et al. (2024), the review explores emerging ways of sustainably managing landfills.

This review is important because to the best of the researcher’s knowledge, research
conducted regarding landfill impacts on informal waste pickers and surrounding
communities in Africa published between 2015 and 2022 had not yet been
systematically reviewed. A systematic literature review was used in this study because
it plays a pivotal role in establishing the foundation for academic investigations (Xiao
and Watson, 2019). Systematic literature review studies assumes that texts are rich in
data sources and has the potential to expose important insights regarding a specific
phenomenon and are most useful in cases where there is a large amount of text to be
analysed (Kleinheksel et al., 2020). Researchers can create an inventory of knowledge
through a well conducted systematic literature review study (Gaur and Kumar, 2018).
When addressing a research question, these studies go beyond what a single study

can achieve (Snyder, 2019).

This review extracted important information from studies conducted in Africa relating
to landfill impacts on informal waste pickers and surrounding communities. Research
trends and gaps were discovered. Critical information discovered may help
researchers to prioritise unexplored and under explored areas. This review will
contribute to the current body of knowledge by establishing reliable information on how
landfills impact informal waste pickers and surrounding communities. The information
may help public and private management make decisions to reduce environmental
damage and subsequently may improve the health and livelihoods of informal waste

pickers and people residing next to landfills (Espuny et al., 2021).

1.4. Aim

The aim of the study was to review research that has been conducted on the impacts
of landfills on informal waste pickers and communities next to them in Africa between
2015 and 2022 from studies found on Google Scholar, ScienceDirect, PubMed,

Sabinet, Taylor and Francis, Sage Journals, MDPI, and ResearchGate.



1.5.

Research objectives

The obijectives of this review were:

. To identify research trends as well as research gaps from the reviewed studies

conducted in Africa published from 2015 - 2022 relating to the impacts of landfill

on informal waste pickers and surrounding communities.

. To identify the impacts of landfills on informal waste pickers and surrounding

communities from the reviewed studies conducted in Africa published from 2015
- 2022 relating to the impacts of landfill on informal waste pickers and surrounding

communities.

To determine the causes of landfill impacts on informal waste pickers and
surrounding communities from studies conducted in Africa relating to landfill
impacts on informal waste pickers and surrounding communities published
between 2015 and 2022.

To identify factors that influence the impacts of landfills on informal waste pickers
and surrounding communities from the reviewed studies conducted in Africa
published from 2015 - 2022 relating to the impacts of landfill on informal waste

pickers and surrounding communities.

To make recommendations based on the reviewed studies conducted in Africa
published from 2015 - 2022 relating to the impacts of landfill on informal waste

pickers and surrounding communities.



1.6.

Research questions

The research questions were:

. What research trends and gaps were seen from the reviewed studies conducted

in Africa published from 2015 - 2022 relating to the impacts of landfill on informal

waste pickers and surrounding communities?

. What were the impacts of landfills on informal waste pickers and surrounding

communities identified from the studies reviewed conducted in Africa published
from 2015 - 2022 relating to the impacts of landfill on informal waste pickers and

surrounding communities?

What were the causes of landfill impacts on informal waste pickers and
surrounding communities reported by the reviewed studies conducted in Africa
published from 2015 - 2022 relating to the impacts of landfill on informal waste

pickers and surrounding communities?

Which factors influenced the impact of landfills on informal waste pickers and
surrounding communities from the studies reviewed conducted in Africa published
from 2015 - 2022 relating to the impacts of landfill on informal waste pickers and

surrounding communities?

Which recommendations were made by the reviewed studies conducted in Africa
between 2015 and 2022 relating to the impacts of landfills on informal waste

pickers and surrounding communities?



1.7. Limitations of the study

Systematic literature reviews are carried out methodically, adhering to a predefined
procedure or protocol to direct the collection and analysis of data (Mancin et al., 2024).
Inconsistency in systematic literature review studies may arise from coding rules or
problems with a specified variable (Kleinheksel et al., 2020). The coding process
required a thorough understanding of the context, making it more about the subjective,
qualitative interpretation of data (Kitto et al, 2023). Kleinheksel et al. (2020)
highlighted that thorough coding guidelines foster uniformity leading to reliability.

The researcher’s prior knowledge of data can potentially influence the process of the
review, how the questions are formulated, or determining the inclusion and exclusion
criteria (Higgins et al., 2019). This bias was reduced by making decisions which were
not influenced by the researcher’s earlier knowledge of the data. To ensure that there
was an alignment between the research question, the method of data collection, and
the subsequent data analysis methods, research questions were used as a guide
(Bush and Amechi, 2019). By allowing the research questions to direct both the
selection of data collection methods and analysis, this study has maintained

consistency and relevance in its approach.

Coder fatigue is as a result of the cognitive and administration work associated with
coding tasks; this poses a risk of studies looking the same, disabling the researcher’s
ability to approach each study with a different perspective and clarity (Kleinheksel et
al., 2020). To mitigate this limitation, strategies to maintain focus such as the keeping
of reflective journals and analytic notes were used (Kleinheksel et al., 2020). Beyond
this, the researcher ensured sufficient time for data analysis which mitigated the

potential risk of feeling rushed.

1.8. Delineation of the study

Delineating a research study is important to ensure that it has boundaries and that its
focus is on the research problem as well as the scope of the study. The delineation of
this study concentrated on the time frames as well as the nature of the documents

used.



The studies included were published between the years 2015 to 2022 found on Google
Scholar, ScienceDirect, PubMed, Sabinet, Sage Journals, MDPI, Taylor and Francis,
and ResearchGate. The decision to concentrate on recent literature was centred on
the premise that current studies have a potential to offer relevant insights that matches
the present situation (Xiao and Watson, 2019). The period of this study begins the
same year as the adoption of the United Nation’s Sustainable Development Goals
(SDGs). The SDGs includes goals which are directly related to the management of
waste. The period also aligns with policy changes, in the year 2020, South Africa
published waste picker integration guideline for South Africa which underscores the
need for inclusive policies as well as the importance of including informal waste pickers
into the process of managing waste. The studies reviewed were published in English
focusing on the impacts of landfills on informal waste pickers and surrounding
communities in the African continent only. Studies conducted in countries on other
continents relating to the impacts of landfills on informal waste pickers as well as
surrounding communities did not form part of this review. This exclusion ensured that
this review focuses on the landfill impacts in an African context. To maintain the
integrity of the review process, studies which were duplicated in several databases

were eliminated.

1.9. Chapter layout

This dissertation consists of five chapters. In Chapter 1, the research idea was
presented and developed. The research rationale was justified. The research aim was
defined. Research objectives and questions which steered the review were outlined.
This chapter gave a summary of what to expect in the rest of the review. Chapter 2
provides a literature review related to the impacts of landfills on informal waste pickers
as well as surrounding communities. This chapter also gave background information
on landfill pollutants, subsequently, the use of systematic literature review as a
research method was also highlighted. In Chapter 3, the methodology used for this
review was explained. Chapter 4 presents the findings of the review. In Chapter 5, the
findings are discussed together with the importance and the limitation of the study.
Recommendations and conclusions are also discussed. References along with

appendices can be found at the end of the review.



2. Chapter 2: Literature review

2.1. Introduction

The first section of this chapter will provide background on landfills, the pollutants they
produce, landfill solid waste management, and the role of informal waste pickers. It
will also highlight the impacts that landfill has on informal waste pickers as well as on

surrounding communities.

The second portion of this chapter will delve into content analysis as a research
method, its application in Africa, and its use in identifying research gaps, trends, as

well as in answering research questions.

2.2. Landfills

Globally, daily human activities result in the generation of unwanted or unused
materials. Even though over the years different methods such as recycling, reuse, and
the use of waste for producing electricity have been introduced in an attempt to
minimise waste, materials that are unusable and unwanted must be disposed of
(Iravanian and Ravari, 2020). Sanitary landfills are widely used for waste disposal and
are characterised by the layers which are used to dispose of waste. Before new waste
is disposed, waste on the first layer must be compacted and covered with soil (Vallero
and Blight, 2019). An unregulated landfill or a dump site has no bottom layer meant to
protect the soil from waste as sanitary landfills have (Vallero and Blight, 2019).
Siddiqua et al. (2022) refers to an unregulated or an open dumpsite as a landfill whose
waste disposal activities are less or not managed at all. Due to the lack of management
and non-compliance with regulations, unregulated landfills increase the risk of harm
to both people and the environment (Siddiqua et al., 2022). Landfilling is generally
considered an effective way of waste management, however, the impacts of pollution
from landfills renders it the least preferred method of managing waste (Chakravarty
and Kumar, 2019).



2.2.1. Pollution potential

Landfills can potentially harm the environment as well as human health by polluting
the air, water and soil (Iravanian and Ravari, 2020). The different types of landfill
pollutants can be categorised into three groups namely, organic, biological, and
inorganic (Siddiqua et al., 2022). Sulfur oxides, hydrocarbons, carbon monoxide (CO),
and nitrogen oxides are among landfill pollutants having a potential to cause harm
(Yang et al., 2018). Since various parts of the environment are connected, pollution
caused by one source has the potential to pollute others, thereby making pollution and
its effects worse (Iravanian and Ravari, 2020). Air pollution caused by landfills is as a
result of dust as well as gasses which are emitted as waste decompose (Khaustov et
al., 2019). Soil pollution occurs when water from the rain pass through the waste
causing both chemical and physical reactions which then releases the dissolved
substances into the soil (Vaverkova, 2019). Ground water becomes contaminated
when leachate produced in landfills seeps through the landfill surface layers (Khaustov
et al., 2019).

2.2.2. Leachate

Landfill leachate is defined as infiltrated rainwater or water as a result of the process
of biodegradation of waste (Teng et al., 2021). The creation of landfill leachate is
influenced by factors such as the moisture content of the surrounding soil cover as
well as the inherent water within the waste (Vaverkova, 2019; Ma et al., 2022).
Lindamulla et al. (2022) identified four categories of leachate pollutants namely:
dissolved organic matter, inorganic compounds, xenobiotic organic compounds, and
heavy metals. Landfill leachates are harmful and toxic, rendering a potential threat that
can ruthlessly harm the environment, ecosystem, and human health (Parvin and
Tareq, 2021). Daniel et al. (2021) documented that diseases such as tuberculosis,
pneumonia, anthrax and meningitis are caused by harmful bacteria present in landfill
leachate. The composition of landfill leachate is different over time and place, thereby
resulting in a variation in the type and level of contamination across landfills (Rogers
et al., 2021). The age of the landfill, the type of waste within the landfill, the amount of
residual moisture, the degradation stage, and landfill technology are factors which

influence the creation as well as the quantity of leachate (Baderna et al., 2019).
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2.2.3. Gas

Landfill gas which primarily consists of methane (CH4) and carbon dioxide (COz) is
among pollutants emanating from the degradation process of waste within landfills
(Vaverkova, 2019). Landfill gas composition and the rate at which it is produced is
different throughout the lifetime of a landfill (Shen et al., 2018). CH4 causes global
warming and climate change 25 times more than CO2 (Mishra et al., 2020). Although
CHa4is not generally counted as an air pollutant, however, it plays a significant role as
a precursor to tropospheric ozone Os, contributing to global air pollution (Mar et al.,
2022). Tropospheric ozone (O3) is associated with different negative health outcomes
such as reduced lung function and asthma, it is also harmful to plants resulting in crop
losses (Mar et al., 2022). Even though landfill gas primarily consists of CHs4 and COz it
however contains other different gases in small quantities, some of which are toxic
(Mishra et al., 2020). While hydrogen sulphide (H2S) is emitted in low concentrations,
it is one of the gases that are major contributors to odour in landfills (Yilmaz et al.,
2021). Global warming, ecological degradation, and societal concerns such as human
health issues are consequences of landfills emitting greenhouse gasses (Ozbay et al.,
2021). Smoke from landfill fires cause a release of pollutants such as CH4 (Vaverkova,
2019).

2.2.4. Fires

Landfill fires are classified as surface fires, which happens because of uncompacted
or buried waste, and sub-surface fires which is as a result of the biological and
chemical degradation process of waste (Chavan et al., 2022). Unlike surface fires that
can easily be maintained if they are detected early, sub-surface fires are challenging
to control because they can go unnoticed while smouldering in the early stages
Milosevic et al. (2018). Landfill fires are either caused deliberately or can ignite as a
result of a spontaneous process according to Bihalowicz et al. (2021). Landfill fires do
not only emit dangerous gases, but they also have the potential to affect the integrity
of the landfill structure (Dabrowska et al., 2023). Along with causing environmental
damage, smoke from landfill fires which contain dangerous gases such as carbon
monoxide (CO), hydrogen sulphide (H2S), CH4, and cancer-causing compounds such

as dioxins are released into the soil, water, and air (Vaverkova, 2019). Susceptible
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groups like the elderly, children, pregnant individuals, and those with pre-existing
chronic respiratory ailments are most likely to be affected by these emitted toxic
gasses (Rovira et al., 2018). Residents living close to landfills are exposed to fumes
emanating from landfill fires and are also at risk of infections transmitted by vectors

and rodents which thrive in landfill environments (Ziraba et al., 2016).

2.2.5. Pathogens

Waste in landfills includes potential sources of intestinal pathogens such as food
waste, faecal matter, absorbents, and biosolids (Addy et al., 2023). Certain types of
solid waste break down rapidly, causing immediate environmental pollution through
the emission of unpleasant odours and directly attracts numerous disease vectors,
particularly insects (Vidyavathy, 2018). Solid waste is a favourite breeding medium for
oviposition as well as the development of various flies at all stages of decomposition
(Surendra et al.,, 2020). Birds, rodents, insects, and other scavengers can act as
carriers, spreading diseases directly or indirectly by contaminating resources (Nor
Faiza et al., 2019). Even though landfills have a negative impact, if waste is managed

effectively, these impacts can be minimised (Khoiron et al., 2020).

2.2.6. Solid waste management

In its 2012 report, the World Bank projected that as nations continue their fast
urbanisation and growth, global solid waste amounts are expected to rise significantly
by the year 2025 (The World Bank, 2012). Waste disposal continues to be a big
problem in many developing countries unlike in developed countries where advanced

methods of managing waste are being used (Uhunamure et al., 2021).

Through a comparative review on studies published from 2005 to 2015, Mmereki et al.
(2016) compared the management of solid waste in developed, developing, and lesser
developed countries. They concluded that solid waste management in lesser
developed and developing countries is inefficient and not well-established (Mmereki
et al., 2016). Mmereki et al. (2016) attribute the lack of policies for recycling and
stakeholder involvement in less developed and developing countries as the main

reason for their inefficiency in managing waste. Gongalves et al. (2018) recorded that
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a much bigger challenge of managing urban solid waste is faced by the BRICS (then

Brazil, Russia, India, China and South Africa) countries.

With an aim to analyse the position of Urban Solid Waste Management (USWM) in the
BRICS countries, Gongalves et al. (2018) conducted a systematic literature review on
studies published from 2006 to 2016. They concluded that due to the roles of agents
involved not being clearly defined, coupled with the lack of planning, categories of
waste, financial capabilities, and local infrastructure, efficient USWM is hindered. They
also established that where waste management is concerned, all the BRICS countries
possess the same characteristics such as, problems with the management systems,
involvement of the informal sector, and the use of landfilling as the final method of

disposing waste (Gongalves et al., 2018).

The study also aimed to investigate the final methods of waste disposal, along with
the processes involved in waste storage, collection, transfer, and transportation as
well as the various types of treatment applied to waste before its final disposal. The
study pinpointed issues in India regarding waste collection. They observed that the
accumulation of waste in community containers was due to infrequent collection
(Goncgalves et al., 2018). Composting was identified as the most practical method of
waste treatment (Gongalves et al.,, 2018). It was furthermore established that the
BRICS countries use a centralised manner to manage waste (Gongalves et al., 2018).
Inclusive policies that focus on waste minimisation and recycling are however being
implemented by these countries. In Russia, programs focusing on managing
hazardous waste, recycling, regulations, and sensitising the public have been initiated
(Singh et al., 2021). For the reduction of waste, recycling, and management of
hazardous waste, China, has started an initiative incorporating regulations and current
technologies (Singh et al., 2021). In order to improve the management of waste, the
South African and Brazilian governments are seeking to formalise the trade of waste
picking (Da-Silva et al., 2019).

With the focus on the experience of waste pickers, a study conducted in
Johannesburg, South Africa aimed at investigating how sustainable development
concepts were adopted in Buy-Back Centres. The study sought to determine whether

the Buy-Back Centres helped with decent jobs, poverty alleviation and social inclusion.
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Although the Buy-Back Centres were framed as a sustainable development initiative,
the results indicated that it failed in meeting its social goals, informal waste pickers
remained excluded from formal systems and continues to work under poor conditions
(Lindner, 2025).

Another study conducted in Johannesburg, South Africa sought to investigate the
potential integration and incorporation of informal waste pickers into formal structures
within municipal solid waste management. It was established that policies have not
yet been able to successfully incorporate them into the formal waste system, this is
despite their positive contribution to both the environmental health and economic

development (Simatele et al., 2017).

2.3. Informal waste pickers

Informal waste pickers are people who collect items discarded and considered as
waste to sustain their lives (Schenck et al., 2019). On a global scale, millions of people,
particularly those with limited skills and without any other source of income depend on
waste picking as a means to earn a living (Morais et al., 2022.). Informal waste pickers
across the world show the same characteristics, they live in extreme poverty, are the

most vulnerable group and they are often stigmatised (Morais et al., 2022.).

Schenck et al. (2019) highlighted that half of the total plastic waste generated
universally is recycled by informal waste pickers despite them working in an informal
capacity. The “invisible environmentalists” as they are referred to by UNEP, protect
the environment by mitigating pollutions thereby improving the overall public health
(Schenck et al., 2019). Their efforts of recycling also help in conserving natural
resources (Uddin and Gutberlet, 2018). Informal waste pickers also reduce the need
for new landfills (Morais et al., 2022). Through re-use, recovery, as well as recycling,
informal waste pickers transform waste into resources enhancing supply efficiency

thereby supporting the circular economy (Morais et al., 2022).

In an African context, informal waste pickers in Zingwangwa (Malawi) recovers around
20 kg and 30 kg of plastic and metal waste respectively per day (Kasinja and Tilley,

2018). In South Africa, informal waste pickers divert paper, plastics and other
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recyclables away from the overburdened landfills (Mngomezulu and Senekane, 2023).
Although their recycling activities helps in preserving the environment Gutberlet
(2021), they are however faced with risks related to their trade (Tellado et al., 2020).

2.3.1. Impacts on informal waste pickers

In the year 2021, Rincon and Canoles carried out a scoping review on studies
published from the year 1999 to 2019 focusing on exploring the working and health
conditions of informal waste pickers universally. It was established that informal waste
picker’'s work environment influences their working conditions (Rincon and Canoles,
2021). Contributing factors to the health concerns such as skin problems and
tuberculosis included their use of tobacco and other drugs (Rincén and Canoles,
2021).

The prevalence of musculoskeletal disorders (MSDs) among Mumbai (India) informal
waste pickers was explored in a cross-sectional survey study by Singh and
Chokhandre (2015). The study also aimed at gaining a deeper understanding on the
risk factors of MSDs on various body parts. More than half of the respondents reported
having MSDs problems. Lower and upper back concerns were reported by 52% and
40% of the waste pickers respectively, knee issues were reported by 48% and
shoulders problems were reported by 34% (Singh and Chokhandre, 2015). The trade

of waste picking is detrimental to informal waste pickers in other countries as well.

In Latin America, Cruvinel et al. (2019) investigated the risks and diseases associated
with the trade of waste picking. Majority of the participants in this cross-sectional
survey study only had attained primary level education. The most prevalent diseases
were reported to include hypertension, diarrhoea, diabetes, cough, and intestinal
worms, injuries due to sharp objects were reported by most of the waste pickers
(Cruvinel et al., 2019).

Cuts from glass or needles were reported to be injuries associated with waste picking
in a review by Yang et al. (2018) which aimed to explore management of waste,
informal recycling, pollution, and public health. This study focused on informal waste

pickers within developing countries. Documented health issues included skin rashes,
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headache, respiratory, diarrhoea, cholera, malaria, high blood pressure as well as
musculoskeletal and psychological problems (Yang et al., 2018). This study also
concluded that due to the lack of washing facilities in landfills, informal waste pickers
carry toxic materials home which can potentially affect their families (Yang et al.,
2018). Due to financial constraints and a lack of risk awareness, informal waste pickers
reported that they do not use Personal Protective Equipment (PPE) (Yang et al.,
2018).

Concerning health conditions of informal waste pickers and their lack of access to
public medical care were established in a cross-sectional descriptive study carried out
by Auler et al. (2014) in Southern Brazil. The study was designed to examine the health
conditions and access to public medical services amongst informal waste pickers. The
lack of access to public health services resulted in 36.9% reporting to not have visited
a doctor in over a year and 15.7% not having access to medical care altogether (Auler
et al., 2014). In terms of their body weight, 57.8% had abdominal obesity while 25.7%
were obese, and 51.1% were reported to be overweight (Auler et al., 2014).
Furthermore, they concluded and reported that 11.4% had problems with
diabetes,16.4% suffered from dyslipidaemia and 32.8% of the respondents suffered

from hypertension (Auler et al., 2014).

Digestive issues including episodic diarrhoea, intestinal worms and hepatitis A were
reported as the most common concerns in a mixed method study conducted by
Bihatowicz et al. (2021). The aim of the study was to explore the sociodemographic
characteristics, health and working conditions of informal waste pickers in
Bangladesh. The results also indicated that the informal waste pickers lived and
worked under terrible and unhealthy conditions, but were drawn to the waste picking

trade due to a lack of job opportunities (Bihatowicz et al., 2021).

Waste pickers in urban areas face vulnerabilities due to limited education and skills,
low income, poor living and working conditions (Paul and Bhattacharjee, 2022). The
qualitative study focused on investigating the livelihoods and health status of informal
waste pickers in Bangladesh. Informal waste pickers indicated that they mainly
suffered from cuts and being pierced by sharp objects, however, due to financial

constraints, they are unable to visit medical centres and instead rely on traditional
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methods for treatment (Paul and Bhattacharjee, 2022). The results also revealed
conflicts amongst waste pickers fuelled by competition for resources, jealousy,
personality clashes, cultural differences, and substance abuse (Paul and
Bhattacharjee, 2022).

The results from a cross-sectional study carried out by Karki et al. (2022) indicated
that there was no clear evidence linking drug abuse to depressive symptoms. The
study aimed to investigate the causes of mental ill health amongst informal waste
pickers in Nepal. It was established that older informal waste pickers and women
were more likely to report symptoms of depression (Karki et al., 2022). Risk factors
included having a disability, experiencing recent illness, and perceiving their work as
hazardous. In contrast, belonging to a certain group or having social protection served

as a protective factor (Karki et al., 2022).

Chan et al. (2025) conducted a survey study aimed at exploring the role that gender
and socio-economic status play in shaping the work environment, income and mental
health of waste pickers in Hong Kong. The results of the study indicated that female
waste pickers, particularly those with low socio-economic status, experienced poorer
health conditions and earned less compared their male counterparts (Chan et al.,
2025). Landfills not only affect informal waste pickers working within them, but they

also affect communities in their close proximity.

2.4. Communities surrounding landfills

Communities surrounding landfills refer to people who live or work near dumpsites or
landfills. These nearby communities may be directly affected by social, environmental,
or health-related issues because of the presence of the landfill (Ogbuehi et al., 2022).
The release of potentially harmful gases from decomposing waste, air and water
pollution, as well as soil contamination were the most reported environmental issues
in a study by Siddiqua et al. (2022). With regard to social impacts, Olawoye et al.
(2019) documented reduced property values, negative aesthetic effects, and
disruptions to the quality of life of people staying close to landfills. Exposure to
hazardous substances or pollutants generated by the waste disposal processes may

lead to health issues (Townsend, 2018). South African government has mandated a
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one-kilometre buffer zone around landfills (DWAF, 1998). This buffer is however being
encroached upon by informal settlers. These settlers have moved in and made make-
shift homes within the demarcated protective buffer areas. The encroachment of these

buffer zones heightens the impacts of landfills on surrounding communities.

2.4.1. Impacts on the health of surrounding communities

Mattiello et al. (2013) conducted a systematic literature review on studies published
between 1 January 1983 and 1 June 2012 to investigate how landfills affect the health
of communities in their vicinity. They concluded that residing close to landfills was
highly linked to respiratory problems as well as an increased rate of hospitalisation,

especially among children (Mattiello et al., 2013).

Due to heavy metals observed to be above the permissible limit in drinking water,
children and infants were reported to be at risk of potential lifetime cancer development
(Ojekunle et al., 2022). These were the findings from a study conducted in Nigeria to
determine the health risks associated with exposure to heavy metals in drinking water
contaminated by leachate on residents living close to landfills. Heavy metal
concentration within the sampled groundwater was 14 times higher than the
permissible limits, posing a significant health risk to individuals (Ojekunle et al., 2022).
The presence of heavy metals in drinking water was different in all 15 sampling points,
this then implies that exposure to heavy metals through drinking water also varies
(Ojekunle et al., 2022).

The results from a study by Salah et al. (2019) indicated that nearby communities do
not consider ground water, noise and dust pollution as significant impacts from the
landfill. This study, through interviews, focused on exploring the perceptions of
residents with regards to the impacts of a landfill in Zahrat Al-Finjan (Palestine). The
results indicated that 95% of the residents reported that the landfill has a negative
impact on their lives (Salah et al., 2019). From the total number of respondents, 87%
reported an increase in the number of rodents and insects present in their households,
85% reported that emissions from the landfill can potentially affect animals and plants

in a negative way, while 78% complained of bad odour (Salah et al., 2019).
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The decomposition process of waste together with the activities within the landfill such
as transportation, compacting and levelling are a potential contributor to poor air
quality faced by surrounding communities (Khoiron et al., 2020). These are
conclusions from a study conducted aimed at understanding the impacts of landfills
on surrounding communities internationally. The study was a literature review
conducted on articles published between the years 1997 to 2017. The findings also
revealed that through the degradation process of waste, landfills produce leachate
which can cause water pollution (Khoiron et al., 2020). In terms of health concerns,
results show that asthma, allergies, skin problems, eyes and nose irritation, bronchitis
as well as intestinal problems were the most reported (Khoiron et al., 2020). More
health concerns as a result of exposure to landfill hazards were reported by De and
Debnath (2016).

De and Debnath (2016) conducted a case study in Garia, Kolkata (India) aimed at
investigating the prevalence of health problems related to the disposal of waste among
communities within close proximity to landfills. Health concerns reported as the most
frequent included common cold, cough, diarrhoea, malaria, and skin rashes (De and
Debnath, 2016). It was documented that residents also suffer from allergies,

bronchitis, intestinal disease, and respiratory infections (De and Debnath, 2016).

Cardiorespiratory disease and cancer are amongst the most reported negative health
outcomes in a multidisciplinary approach study conducted by Limoli et al. (2019). The
study aimed to investigate the impacts of illegal dumping on surrounding communities
in ltaly. Toxins from landfills are directly linked to these impacts on human health
(Limoli et al., 2019). Because their immune systems and lungs are still developing,
children are more at risk due to exposure to landfill pollution (Limoli et al., 2019). The
study also concluded that people and animals can potentially be infected by insects
carrying diseases through consumption of food or contact (Limoli et al., 2019).

The following section will give background on content analysis as a research method.
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2.5. Content analysis as a research method

A systematic literature review study which aimed at reviewing the current
developments of artificial intelligence (Al) techniques within different facets of waste
management was conducted by lhsanullah et al. (2022). The study focused on
understanding how Al techniques have been used to predict performance of different
methods such as the generation, collection, treatment, collection, segregation,
recycling and disposal of waste. Furthermore, the study wanted to establish key
challenges, limitations and research gaps in relation to the implementation of Al in
waste management systems. The results indicated that Al has contributed significantly
to improving efficiency, accuracy and decision making across several phases of
municipal waste management (lhsanullah et al., 2022). Limited access to high quality
data was identified as one of the challenges in implementing Al in municipal waste
management (lhsanullah et al., 2022). For Al implementation to be largely adopted,
the study recommended the need for field testing, the use of hybrid Al and the
development of frameworks which address ethical, economic and environmental

issues.

Andeobu et al. (2022) conducted a systematic literature review study addressing the
application of Al on solid waste management in Australia. The reviewed studies were
published between the year 2005 and 2021. The study also aimed at assessing the
effectiveness of these Al applications and their potential to support sustainable waste
management solutions. The results indicated that Al technologies are used to improve
waste collection, sorting and recycling, thus improving waste management practices
and reducing the amount of waste going to landfills and emissions (Andeobu et al.,
2022).

Waste sorting at the source, improved landfill optimisation, and methods to harness
the value of waste are some of the proposed tailored solutions aligned with local
conditions (Zhang et al., 2024). These are the results from a systematic literature
review study conducted in Asia and Africa published between 2013 and 2023. The aim
of the study was to establish barriers, challenges and trends in waste management
specific to these areas. It identified major obstacles such as limited infrastructure,

weak policy enforcement, financial constraints, low public participation, and socio-
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economic barriers (Zhang et al., 2024). Current waste practices are dominated by
open dumping and poorly managed landfills, with minimal recycling and source
separation (Zhang et al., 2024). Content analysis as a research method can be used

in other fields as well.

Gaur and Kumar (2018) concluded that the use of software to assist in content analysis
was not yet popular in international business literature. They conducted a content
analysis on studies published from 1991 to 2015. This article explains how to use
content analysis to conduct review studies in a structured and efficient way. The
results indicated that 70% of the reviewed studies used content analysis to explore
international business trends while only 10% used content analysis in the process of
conducting literature reviews (Gaur and Kumar, 2018). They also established that
most studies used an inductive approach in their research (Gaur and Kumar, 2018).
The study also aimed to evaluate validity when using content analysis in the literature
on international business. They concluded that of the total number of articles reviewed,
seven did not report inter-coder reliability, while six of the studies presented a coding
scheme with no details of how it was developed (Gaur and Kumar, 2018). Failure to
report on the development of coding schemes can negatively impact the validity of

such schemes (Gaur and Kumar, 2018).

A study by Page et al. (2021) was conducted intending to estimate in a random sample
of systematic literature review studies, the occurrence of the statements of data as
well as code availability. The aim was to establish the frequency of data and code
sharing. They retrieved studies from databases such as PubMed, Scopus, and
ProQuest. The reviewed studies were published between 2 November and 2
December 2020. The results indicated that of the 300 articles, 86 included data
availability statements while seven articles included both data and code availability
statements (Page et al., 2021). The results also revealed that the statements indicating
the availability of data and code in systematic reviews appear occasionally (Page et

al., 2021). Content analysis can also be used to establish research trends.

Chan and Hsu (2016) wanted to establish trends in the hospitality industry by
reviewing hospitality-related studies that were published from the year 1993 to 2014

pertaining to environmental management. They further wanted to identify research
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gaps. Studies in green practices and environmental concerns including environmental
management systems, indoor air quality, water and energy, conservation, and
environmental management were the most frequently published (Chan and Hsu,
2016). They also established that areas, including green marketing, environmental
reporting, environmental technology, carbon foot printing, green behaviour of
employees, environmental management efforts on stakeholders, and environmental
management on small-medium enterprises needed more attention (Chan and Hsu,
2016).

Bozkurt et al. (2015) also examined trends in Turkish distance education research
from 1986 to 2014. They found that distance education and distance learning were the
most frequently used terms in dissertations, while virtual education and mobile
learning were less commonly used. Quantitative research methodologies, particularly
experimental designs, were the most popular, followed by mixed designs with
explanatory methods. Qualitative designs, especially case studies, were the least
utilised in the dissertations analysed (Bozkurt et al., 2015). Vierula et al. (2016) carried

out a study to identify research gaps in the field of nursing.

Keywords such as nursing education research, doctoral dissertation, and literature
review were used to conduct a literature search by Vierula et al. (2016) when
conducting a study on Finland’s nursing education. The study aimed to establish gaps
in the research from available studies relating to Finland’s nursing education. After
reviewing 51 doctoral dissertations that were published between 1999 and 2014, they
concluded that Finland nursing education studies have been relatively focused on
students while studies that focus on other aspects of the nursing professions are
limited (Vierula et al., 2016). Content analysis was originally used in the fields of
psychology and education (Littell et al., 2008). Since then, it has been used in other
fields as well.

In the banking field, Akomea-Frimpong et al. (2021) conducted a content analysis to
review research gaps and to identify future research direction on banks’ green finance.
They reviewed 46 existing literatures relevant to their study. The results indicated that
carbon and climate finance, green insurance, credit, securities, investment, and

infrastructural bonds are a part of the bank’s green finance products (Akomea-
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Frimpong et al., 2021). They also established that interest rates, changes in climate
and environmental policies, religion, banking regulations, social justice, and social
inclusion were found to be relevant causes of influencing the bank’s green financing
policies (Akomea-Frimpong et al., 2021). Dissanayaka and Vasanthapriyan (2020)

used content analysis to answer research questions.

Dissanayaka and Vasanthapriyan (2020) retrieved 11 articles to review and answer
research questions. The reviewed articles were published between the years 2012
and 2018 relating to the lack of advanced technology used to improve smart solid
waste sustainability. They first wanted to know where and when studies were
published. They discovered that magazines, conferences, and journals were used in
2017, with magazines the most preferred network (Dissanayaka and Vasanthapriyan,
2020). Secondly, which topics on the waste management perspective were focused
on in 2014. The focus was on the collection and routing of waste (Dissanayaka and
Vasanthapriyan, 2020). Thirdly, what type of research has been done. Solution
proposal, evaluation and validation research were carried out (Dissanayaka and
Vasanthapriyan, 2020). Lastly, what aspects of the smart city perspective were
focused on. Smart city and smart energy were mostly focused on in 2014 while smart
transport and smart house were mostly focused on between 2017 and 2018

(Dissanayaka and Vasanthapriyan, 2020).

2.5.1. Content analysis in Africa

Chisholm et al. (2021) used a systematic literature review on journals and book
chapters published from 1998 to 2020 related to waste management practices in
Africa. The review aimed at exploring different waste management methods, their
associated risks and solutions used by African countries. The results revealed that
incineration and landfilling as methods of waste management were used in Botswana,
South Africa, and Nigeria. The primary cause of concern with regards to incineration
was airborne contamination due to emissions, these countries’ solution was to harness
energy from incinerators (Chisholm et al., 2021). The issues with landfills were land
contamination and their potential impacts on surrounding communities, recycling and
general waste segregation for biofuels were the methods used to curb the risks

associated with incineration on landfills (Chisholm et al., 2021).
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Nigeria and South Africa also used autoclaving as a method of waste management; a
major disadvantage of this method are the associated electrical costs. For autoclaving
to be more sustainable, solar or wind energy should be considered as power sources
(Chisholm et al., 2021). Algeria used an indiscriminate waste management method;
this practice results in solid waste build up in the communities, the recommended
solution to this risk was the establishment of designated recycling centers and the

prevention of illegal dumping (Chisholm et al., 2021).

The results from a study conducted by Maphosa and Maphosa. (2020) established
that poor e-waste management primarily emanates from lack of policies and
inadequate recycling facilities. The study was a systematic literature review conducted
on studies published between the year 2008 and 2020. The aim of the study was to
investigate the state of e-waste management in Sub-Saharan Africa. The results also
revealed that over 80% of the studies on e-waste management during the study period
were conducted in Ghana, Nigeria and South Africa (Maphosa and Maphosa, 2020).
Another study on Sub-Saharan Africa was conducted by (Adedara et al., 2023).

Adedara et al. (2023) used a systematic literature review based on a concerning gap
between waste generation and collection. The study focused on investigating the
status of municipal solid waste collection and factors influencing how much of the
generated waste is being collected in Sub-Saharan Africa. They concluded that the
average waste collection in the urban areas was from 45-50%, other countries had a
higher rate of 50-70% while others showed a much lower collection rate of below 30%
(Adedara et al., 2023). Results also indicated that, due to its higher population density
and infrastructure, urban areas had better waste collection rates (Adedara et al.,
2023).

2.6. Insights and gaps from the literature

Current literature highlights environmental as well as health risks associated with
waste picking or living close to landfills. Informal waste pickers are often exposed to
unsafe and unhygienic environments (Bihatowicz et al., 2021). These environments
expose informal waste pickers to conditions that negatively impact both their physical

and mental health. Common physical ailments include musculoskeletal disorders,
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infectious diseases such as tuberculosis and diarrhoea, as well as chronic illnesses
like hypertension and diabetes (Yang et al., 2018; Cruvinel et al., 2019). Injuries from
sharp objects which are worsened by the lack of PPE is also common (Yang et al.,
2018). Literature reveals a heightened risk of depression among older and female
waste pickers (Karki et al., 2022). Additionally, female waste pickers, especially
those from lower socioeconomic backgrounds experience poorer health outcomes
and lower incomes compared to their male counterparts (Chan et al., 2025).
Communities living close to landfills also suffer from adverse health effects, including
respiratory problems, skin irritations and exposure to air and water pollution (Khoiron
et al., 2020). Pests and environmental degradation further indicate the negative impact
of landfills on nearby communities (Salah et al., 2019). Children were reported to be
particularly at risk as a result of being exposed to landfill pollutants due to their

developing immune systems (Limoli et al., 2019; Ojekunle et al., 2022).

Although the impacts of landfills on informal waste pickers and surrounding
communities are well documented, there is a lack of evidence proving that landfills are
the primary source of the impacts. Bihalowicz et al. (2021) acknowledges that linking
specific health outcomes to landfill exposure is challenging because of factors such
as various sources of pollution, differences in exposure levels, and the absence of
long-term epidemiological studies. Paul and Bhattacharjee (2022) highlighted that
informal waste pickers face serious health risks because of poor hygiene, unsafe work,
and low income. Cruvinel et al. (2019) do not claim that landfills are the primary cause
of health problems amongst informal waste pickers, instead, they attribute these
challenges to wider issues including living conditions and social factors. Cruvinel et al.
(2019) further acknowledges that the dependence on self-reported information,
absence of a control group, and unaddressed confounding variables restrict the
capacity to establish a causal relationship between landfill exposure and health
outcomes, indicating associations rather than confirmed links. Furthermore, De and
Debnath (2016) notes that a direct causal relationship between landfills and their
reported health impacts on surrounding communities has not been established,
acknowledging the absence of conclusive evidence that the landfill is the primary
cause of sicknesses.
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While existing literature consistently show challenges affecting informal waste pickers
and nearby communities, most studies are isolated. A systematic literature review will
bring the findings together, highlight key issues and gaps, and offer a clearer, more

comprehensive understanding of the impacts from an African perspective.

2.7. Conclusion

This chapter defined landfills and their accompanying negative environmental and
human health impacts. Furthermore, landfill impacts on surrounding communities
were also discussed. The information contained in Chapter 2 provides a firm
foundation for improving understanding of the environmental, health and socio-
economic challenges faced by informal waste pickers and surrounding communities.
The chapter additionally demonstrated the use of systematic literature review method
to answer research questions and to identify gaps in the existing literature. As the
background and contexts of this study and its main constructs are clarified; the

methodology of the research can now be discussed.

26



3. Chapter 3: Research design and methodology

3.1. Introduction

After the formulation of the research problem and the investigation of the research
context, discussions concerning the type of data, data collection methods, as well as
data analysis commenced (Taherdoost, 2021). The clarification of the research design
and methodology was to ensure maintenance of research rigor. Research rigor
encompasses the thoroughness, accuracy, and reliability of study methods, ensuring
credible and replicable results (Sovacool et al., 2018). Sovacool et al. (2018) further
highlighted that research rigor can be attained through observation of a set standard
in the collection, analysis, and interpretation of data, this assisted to reduce bias thus
enhancing confidence in the results. Because of this, the research method was
outlined first, then a step-by-step discussion on how data was collected to answer the

research problem and to reach the objectives followed.

3.2. Research design

The research philosophy which influenced the development of knowledge in the field
of waste management was epistemology (Saunders et al. 2019; Tamminen and
Poucher, 2020). These sets of assumptions determined the researcher’s choice of the
study method, how data was collected, analysed as well as how findings were
interpreted (Kivunja and Kuyini, 2017). Epistemology shaped the researcher’s view of
the world, the nature of knowledge, and determined how this knowledge was shared
with others (Saunders et al., 2019). It also guided the discovery of information and
reflected the view of the researcher as to what they considered as acceptable and

legitimate knowledge (Alharahsheh and Pius, 2020).

Interpretivism which was an attempt by the researcher to interpret the world was the
research philosophy that supported this review. Rather than focusing on an objective
stratified method, interpretivism involved the researcher interpreting the sections of a
study objectively and subjectively (Al-Ababneh, 2020).
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The research approach linked to the philosophy of this review was inductive. This
approach involved collecting data in order to explore a phenomenon after which
themes were identified, these themes were derived from the data itself (Jones, 2022).
The coding method used in this review was iterative, which included documents going
through the coding process a number of times (Vears and Gillam, 2022). The findings
from this review were thereafter combined and are subsequently presented in an

organised manner in Chapter 4 (Page et al., 2021).

This review’s methodology was qualitative using systematic literature review. The
review aimed at exploring the impacts that landfills have on informal waste pickers as
well as communities living close to such landfills in Africa. For the research objectives
to be reached, this systematic literature review necessitated the collection of all
available and relevant current data in the field of impacts of landfills on informal waste
pickers and surrounding communities. This study as a qualitative systematic literature
review aimed at generating an understanding of meaning within the content of a
dataset (Vears and Gillam 2022). The creation, testing as well as the evaluation of the
study protocol, and the process of formulating data extraction forms were techniques
used to ensure reliability and validity. The guarantee that information from the studies
was accurately gathered was enhanced using data extraction forms (Buchter et al.,
2020).

3.3. Research methods

Research methodology is an approach researchers use to formulate their problem,
objectives, and present their results based on data obtained during the study period
(Sileyew, 2019). This study followed the guidelines established by Xiao and Watson
(2019) for conducting a systematic literature review, consisting of three distinct phases
(Table 1).
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Table 1. A systematic literature review process (Adapted from Xiao and Watson,
2019).

Planning the review Formulate the problem (step 1)

Develop the review protocol (step 2)

Conducting the review Search for literature (step 3)

Screen for inclusion (step 4)

Assessing quality (step 5)

Extracting data (step 6)

Analysing and synthesising data (step 7)

Reporting the review Reporting the findings (step 8)

The systematic literature review process began with formulating the research problem
and questions (Step 1), as detailed in (Sections 1.2 and 1.6). Following this, still on
the planning phase, a research protocol (Step 2) which included decisions regarding
sampling techniques (Section 3.3.1) was developed. To minimise bias in both data
collection and analysis, it was important to develop a study protocol thereby enhancing
the quality of the review (Xiao and Watson, 2019). The research protocol included all
relevant articles found on Google Scholar, ScienceDirect, PubMed, Sabinet, Sage
Journals, MDPI, Taylor and Francis, and ResearchGate related to the impacts of
landfills on informal waste pickers and surrounding communities in Africa published in
English between the years 2015 and 2022. Conducting the review phase which
comprises of 5 steps then followed. Step 3 included searching for literature to identify
and collect data (Section 3.3.2), subsequently screening for inclusion or exclusion
(Step 4, Section 3.3.2), as well as quality assessment (Step 5, Section 3.3.2) was
carried out. While still on the conducting the review phase, the collected data was
extracted (Step 6, Section 3.3.3), analysed and synthesised (Step 7, Section 3.3.4 and
Chapter 5). The final phase entailed the reporting of outcomes which involved tasks
such as interpreting the findings (Step 8), discussing the results, and formulating

conclusions (Chapters 4 and 5).
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3.3.1. Data sampling

Given the wide array of available literature in the field of waste management in the
universe that are too large to be examined as a whole, this systematic literature review
focused on narrowing its scope to a manageable set of texts. While attempting to
answer research questions with limited set of data can lead to sampling bias, collecting

data using sampling strategies helps reduce this bias (Krippendorff, 2019).

Krippendorff (2019) defines census as a sampling method which gathers data from
every member of the population, thus reducing sampling error since all units were
incorporated. Studies in English conducted in Africa and published between 2015 and
2022 relating to the impacts of landfills on informal waste pickers and surrounding
communities were included in this review. The other sampling method used for this
review is purposive sampling. This is a method which is based on the researcher’s
knowledge and understanding of the requirements of the study, for this reason,

specific samples from a population were selected (Etikan and Babtope, 2019).

The use of purposive as a sampling method helped in the alignment between the
chosen sample and the research objectives thereby ensuring that the study is more
robust and the data more reliable (Campbell et al., 2020). The review sourced studies
from Google Scholar, ScienceDirect, PubMed, Sabinet, Sage Journals, MDPI, Taylor
and Francis and Research Gate. The chosen sources have a good reputation within
the academic sphere, thus enhancing the credibility as well as the trustworthiness of

the information gathered.

3.3.2. Data collection

The development of a search strategy for the identification of studies became crucial
after the definition of the research question and the overall establishment of the review
approach. This included the selection of key words and determining a criterion of
inclusion or exclusion. The key words were directly aligned to the study’s aim and
objectives (Snyder, 2019). Xiao and Watson (2019) also recommend developing key
words from the study’s objectives. Words closely linked to the research questions and

topic were used to enhance efficiency in the retrieval of literature (Snyder, 2019). This
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review focused on the scope of investigation through the inclusion of restrictions in the
search boundaries (Snyder, 2019). Protocols were outlined for the identification of
literature according to the research questions, author, and years in order to effectively

organise, and facilitate the analysis (Torres-Carrion et al., 2018). See Appendix C.

Keywords used to conduct the search included, landfill, waste management, causes,
human health, perception, informal waste pickers, and Africa. The use of forward and
backward searches and sources or references cited in previous reviews were also
used to trace studies. For each study identified, initial significance was identified from
the title. If the title appeared to discuss the impacts of landfills on informal waste
pickers and/or surrounding communities, then the entire article was retrieved for

further analysis.

In total, 69 studies were identified. Out of these, 31 focused on the impacts of landfills
on informal waste pickers, while 37 investigated the impacts on surrounding
communities, and one focused on both waste pickers and surrounding communities.
The studies underwent the screening for inclusion or exclusion process, entailing
reading the whole study to establish its relevance to this review. Studies published
between 2015 and 2022 on health impacts from landfills on informal waste-pickers
and surrounding communities in Africa were the focus of the review. Studies that
discussed informal waste pickers as well as those that utilised alternative terms such
as scavengers, recyclers, and collectors were included in this review. Studies that
focused on landfill impacts on waste pickers who belong to an organised group were
excluded. Waste pickers belonging to an organised group have a support structure
which limits their chances of suffering from ill mental health. Organised groups can
also develop rules including the use of PPE. Studies that concentrated on street waste
collectors were also not included in this review. In relation to surrounding communities,
studies that concentrated on landfill impacts on the environment only were excluded
from this review. Studies that concentrated on both regulated and unregulated landfills

were included in this review.

This review included studies of all research designs. Relevance, availability and

legibility of data were used as a condition for assessing eligibility.
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3.3.3. Data extraction

In order to accurately analyse, summarise and interpret the findings, this systematic
literature review required a data extraction process (Blchter et al., 2023). This process
was only successful through the development of the data extraction form. Apart from
laying the foundation for evaluating and understanding evidence, data extraction form
served as an assurance that information contained in the dataset was accurately
recorded (Buchter et al., 2020). Some of the fields in the data extraction form are, the

name of the study, author, year, country, and a section for notes.

3.3.4. Data analysis

In order to establish their content, studies which made up the dataset were manually
analysed. This process involved the researcher analysing the data and arranging it
into meaningful groups (Graue, 2015). For a researcher to extract meaning to develop
knowledge from the content of the data set, individual texts contained therein were
critically analysed (Mezmir, 2020). The examination of these individual texts was done
without looking for specific content beforehand (Vears and Gillam, 2022). While
focused on understanding the meaning contained within the data set, inductive coding
enabled the researcher to be free and flexible when examining data (Bush and
Amechi, 2019). An inductive and iterative approach for qualitative data analysis from

Vears and Gillam (2022) was followed on this review (Table 2).

Table 2: Inductive content analysis: a guide for beginning qualitative research
(Adapted from Vears and Gillam, 2022).

Step 1 Read and familiarise

Step 2 First round of coding-identify big picture meaning units

Step 3 | Second round of coding - developing subcategories and fine-grained

codes

Step 4 Refining the fine-grained subcategories

Step 5 Synthesis and interpretation
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The first step of data analysis involved the researcher prior to sifting and categorising
data, familiarising themselves with the content of the data set. Studies were read line
by line to gain a thorough understanding and to subsequently record and make a
summary of the retrieved information in order to draw conclusions (Kleinheksel et al.,
2020). Inductive coding was employed; hence codes emerged from the texts

themselves.

Information from the dataset was broken down into manageable portions and assigned
codes in Step 2 (See Appendix E). The relationship between data and the objectives
was the basis on which portions of texts were identified and labelled for organising
purposes. This process initiated the identification of units of meaning. According to
Kleinheksel et al. (2020), units of meaning is an idea expressed in a statement,
sentence or in a few words. Kleinheksel et al. (2020) recommend that longer units of
meaning be condensed to reduce the mental load when analysing data. The reduction
of these longer units of meaning was done only to shorten them while they kept their
primary meanings (See Appendix D). Emergent codes which were subject to

enhancement as the analysis continued were identified (Mezmir, 2020).

In Steps 3 and 4, after the second round of coding, subcategories were created while
expanding on more detailed codes. The correctness of fine gained codes was also
improved. The datasets were coded multiple times comparing them with each other
(Vears and Gillam, 2022). The process of coding data multiple times resulting in a
more detailed coding, enabled the discovery of new aspects embedded within the data
every time a new study was analysed. Iterative coding assured that codes which were
identified during the initial round of coding were not overlooked (Vears and Gillam,
2022). For data to be organised effectively, the codes identified as the most frequent
or significant were subsequently organised and grouped into categories. (Kleinheksel
et al., 2020; Mezmir 2020).

Data synthesis and interpretation (Step 5) is covered in Chapters 4 and 5.
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3.4. Conclusion

Chapter 3 has thoroughly provided an overview of the research design. The research

methodology used to answer the research questions and reach the objectives was
also discussed.
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4. Chapter 4: Data presentation and findings

This chapter intended to provide a comprehensive overview of the results obtained
from the review of studies conducted in Africa to investigate the impacts of landfills on
both informal waste pickers and surrounding communities from studies published
between 2015 and 2022.

4.1. Reviewed studies on informal waste pickers

A total of 31 studies on the impacts of landfill on informal waste pickers were identified.
After going through the screening for inclusion or exclusion process discussed in
section 3.3.2, 11 studies were excluded from this study. Of these, five studies focused
on the impacts of landfills on municipal workers while six concentrated on the impacts

on street waste pickers. The included studies amounted to 20.

Most studies described informal waste pickers by gender, majority of them were
males. The ages of waste pickers ranged from 18 to 70, with the years between 20
and 45 as majority. Itis important to note that there was a single study with participants
below the age of 15 years (Nuripuoh et al., 2022). It was discovered throughout the
review that majority of respondents from the reviewed studies only had secondary or
high school educational qualifications. Most of those who disclosed their marital status
were single. It was also established that most of the waste pickers worked throughout
the whole year with just a few who were seasonal workers. Majority of waste pickers
had been involved in waste picking for two to five years, there is however one study
which involved waste pickers who had been picking waste for 10 to 15 years (Nyathi
et al., 2018). Most informal waste pickers worked five to seven days a week from four
up to 12 hours per day. Of the reviewed studies, four were conducted by the same
author “Risk factors associated with self-reported health among waste pickers in
landfill sites in Johannesburg municipality, South Africa” (Made et al., 2019); “lliness,
self-rated health and access to medical care among waste pickers in landfill sites in
Johannesburg, South Africa” (Made et al., 2020a); “Hypertension and associated risk
factors among informal waste pickers in Johannesburg, South Africa” (Made et al,
2020b) and “Ten-year risk of fatal cardiovascular disease and its association with

metabolic risk factors among waste pickers in South Africa” (Made et al., 2021).
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4.1.1. Number of studies conducted in Africa

Figure 4.1 represents the number of studies conducted and published in African
countries relating to the impacts of landfills on informal waste pickers to determine

where the most research was done on this topic.
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Figure 4.1: Number of studies conducted on Africa

In South Africa,12 studies were done, followed by Nigeria with four studies. Kenya,

Uganda, Senegal, and Ghana had one published study each.
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4.1.2. Number of studies published per year
Figure 4.2 represents the number of studies published in African countries per year
between 2015 and 2022 relating to the impacts of landfills on informal waste pickers,

to determine when the most research was published on this topic within the studies

period.
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Figure 4.2: Number of studies published per year

In 2020, there were six studies published. The years 2021, and 2019 had five and four
studies published respectively, whereas three studies were published in the year 2018.
The years 2016, and 2022 had one study published each. In 2015 and 2017 there was

none.
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4.1.3. Research design used on reviewed studies

Figure 4.3 represents the research design used on studies done in Africa relating to
the impacts of landfills on informal waste pickers. This was done in order to establish

the most preferred design during the studies period.
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Figure 4.3: Research design used on reviewed studies
Mixed methods were used in 12 studies, quantitative and qualitative were used in four

and three studies in descending order. The research design used was not mentioned

in one study.
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4.1.4. Research methods used on reviewed studies

Figure 4.4 represents research methods used on studies published in Africa focussing
on the impacts of landfills on informal waste pickers, aiming at determining the

research method mostly used on this topic during the period of the studies.
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Figure 4.4: Research methods used on reviewed studies

Cross-sectional method was utilised in 13 studies. Case study method was used in
one study. The research method used was not specified in six studies.
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4.1.5. Sampling method used on reviewed studies

Figure 4.5 represents sampling methods used by studies conducted in Africa relating
to the impacts of landfills on informal waste pickers in order to determine the frequently

utilised method.
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Figure 4.5: Sampling method used on reviewed studies

Convenience sampling was employed in eight studies. Proportionally, stratified simple
random, stratified random, accidental, random, purposive, and non-probability as well
as multi- stage sampling were sampling methods used in one study each. Sampling

methods used were not mentioned in five studies.
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4.1.6. Data collection methods used on reviewed studies

Figure 4.6 represents data collection method used on studies conducted in Africa relating
to the impacts of landfills on informal waste pickers. This aimed to identify the method of

data collection which was mostly used on these studies.
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Figure 4.6: Data collection methods used on reviewed studies

Questionnaire was used in six studies, while a combination of questionnaires and
interviews was used in five. Interviews as well as questionnaires with observation were
used in two studies. The use of both questionnaire and risk assessment, questionnaire,
and survey, as well as the combination of interviews, surveys, and questionnaires, were
methods of data collection used in one study each. Questionnaire, interviews, and
observation was a combination that was also utilised in one study. In one of the reviewed

studies, the method used for data collection was not revealed.
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4.1.7. Type of waste collected from landfills

Figure 4.7 represents the type of waste collected from landfills by informal waste
pickers as reported by the reviewed studies. These studies shed light on the type of
waste present in landfills and highlighted the predominant type of collected waste

material during the period of the studies.
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Figure 4.7: Type of waste collected from landfills

Only five of the reviewed studies mentioned the types of waste that informal waste
pickers collected from landfills. Some of the studies reported more than one type of
waste. Plastic was mentioned in all five studies, metals in four, glass and papers in
three. Cardboard, other waste, and rubber were each mentioned in two studies.
Hazardous materials, electronics, wood, cans, car batteries, and textiles were

mentioned in one study each.
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4.1.8. Sources of hazards faced by informal waste pickers

Figure 4.8 illustrates sources of hazards faced by informal waste pickers in order to

establish which source was reported the most during the study period.
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Figure 4.8: Sources of hazards faced by informal waste pickers

Of the 20 reviewed studies, nine outlined the origins of hazards encountered by
informal waste pickers within landfill environments. Notably, some studies
documented more than one hazard. Sharp objects were cited in seven studies, while
food or organic waste, metals, landfill surfaces, and vehicles were mentioned in three
studies each. Hazardous substances and plastics were each mentioned in three
studies as well, while wood, dust, and papers were mentioned in two studies each.
Furthermore, electronic waste (e-waste), lifting of heavy bags, exposure to toxins from
decaying waste, faecal matter, batteries, rubber, and aluminium were mentioned in

one study each. Insects, rats, or snakes were also documented in one study.
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4.1.9. Type of (PPE) used by informal waste pickers

Figure 4.9 illustrates the type of PPE informal waste pickers used as reported by the
reviewed studies. These studies highlighted the commonly used PPE by informal

waste pickers within 2015 and 2022 study period.
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Figure 4.9: Type of PPE used by informal waste pickers

A total of 15 of the 20 reviewed studies provided information regarding the specific
PPE used by informal waste pickers during their waste collection activities in landfills.
Other studies documented more than one type of PPE. Safety boots and hand gloves
were reported in seven studies. Face masks and safety goggles were documented in
six and three studies respectively. The use of light during night-time activities, covers
all, and helmets were each highlighted in two studies. Reflective vest was only
mentioned in one study. Although some of the studies reported on the use of PPE,
they, however, did not mention the type of PPE by name. These studies only reported

on whether informal waste pickers used PPE or not.
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4.1.10. The use of PPE per year of publication

Figure 4.10 demonstrates the number of studies and years of publications that studied
the use of PPE by informal waste pickers to determine the years that focused on the
use of PPE.
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Figure 4.10: The use of PPE per year of publication
For each year, 2018, 2019, 2020, and 2021, three of the studies reported on the

utilisation of PPE. The year 2022 and 2016 each had two and one studies that reported
on the use of PPE by informal waste pickers.
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4.1.11. Encountered occupational hazards

Figure 4.11 illustrates hazards linked to waste picking as documented by the studies
reviewed. These studies identified the primary hazards associated with landfill waste

picking during the study period.
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Figure 4.11: Occupational hazards encountered

All the analysed studies focused on the occupational hazards faced by informal waste
pickers at landfill sites. Some of the studies reported on more than one of these
hazards. Health hazards associated with waste picking was addressed in 15 studies,
followed by ergonomics and physical hazards which were reported in 11 studies each.
Psychological and chemical hazards were documented in 10 and six studies
respectively, while psychosocial and biological hazards were each reported in four

studies.
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4.1.12. Occupational injuries suffered

Figure 4.12 presents occupational injuries experienced by informal waste pickers as
documented in the reviewed studies. The aim was to identify the types of injuries
encountered by these workers and ascertain which ones were most frequently
reported.
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Figure 4.12: Occupational injuries suffered

Some of the studies reviewed documented more than one injury. Cuts were reported
and documented in 11 out of the 20 reviewed studies. Animal or rodent bites were
each highlighted in four studies. Punches and wounds were reported in three studies

each. Burns were reported in two studies.
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4.1.13. Health impacts from landfills

Table 3 is an illustration of health outcomes experienced by informal waste pickers caused by landfills as reported by 15 of the 20 reviewed studies. Each row on the table represents a different study,
while the columns indicate different health outcomes. Only studies encompassing any form of health issues as a result of being an informal waste picker were included in the table. For each study the

"X" mark indicates the presence of a health problem. Excluded studies did not cover any negative health outcomes.

Table 3: Negative health impacts suffered by informal waste pickers
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Uhunamure et al. (2021) X X X X X X X X
Nyathi et al. (2018) X X X X X X
Ali and Yusuf (2021) X X X X
Made et al. (2020b) X X
Schenck et al. (2020) X X
Makhubele et al. (2019) X X X X X X X X X X X X
Made et al. (2020a) X X
Made et al. (2019) X X
Tlotleng et al. (2019) X X
Magaji and Osigbemhe (2018) X X X X X X X X
Mothiba (2016) X X X X X X X
Hashim et al. (2020) X X X
Nuripuoh et al. (2021) X X X X X X X X
Vasina (2018)
Byonanebye et al. (2022) X X X X

Skin, respiratory problems and eye ailments were each documented in seven studies. Gastrointestinal troubles including diarrhoea were noted in six studies each. Ear infections and headaches were
each highlighted in five studies, while chronic diseases were mentioned in four. Infectious diseases, tuberculosis, vomiting, and nasal irritation were each identified in three studies. Typhoid,

hypertension, coughing, and asthma were each reported in two studies. Reported in one study each, were hepatitis, cholera, cancer, lung problems, diabetes, dysentery, conjunctivitis, and impetigo.
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4.1.14. Musculoskeletal problems

Table 4 is an indication of various musculoskeletal problems suffered by informal waste pickers at landfills as reported by 11 of the 20 reviewed studies done on Africa relating to the impacts of landfills

on informal waste pickers. Studies that were excluded from the table did not address any musculoskeletal issues. Only studies encompassing any form of musculoskeletal problems resulting from

being an informal waste picker were included in the table. For each study, "X" mark indicates the presence of a particular musculoskeletal issue. The rows represent the studies, while the columns

represent different types of symptoms that the participants reported in different reviewed studies.

Table 4: Musculoskeletal problems

Ergonomics (musculoskeletal)

Back Chest Swelling/ numbness | Tiredness/w
Study name Neck pains | Shoulder pains | Joint pains | Muscular Cramp Tetanus | Slip and fall
pains pains of limbs eakness
Patrick et al. (2022) X
Nyathi et al. (2018) X X X
Ali and Yusuf (2021) X X X X X X
Wilson et al. (2021) X X
Naicker et al. (2019) X X
Magaji and Osigbemhe (2018) X X X X X X X
Mothiba (2016) X X X X
Hashim et al. (2020) X
Nuripuoh et al. (2021) X X X
Vasina (2018) X X X
Byonanebye et al. (2022) X X

Back pain was documented in seven studies. Chest pain was reported in six studies, with joint pain reported in five studies. Slip and fall incidents were noted in four studies. Swelling/numbness of limbs

and tiredness/weakness were reported in three studies each. Muscle pain was documented in two studies, while neck pain, shoulder pain, tetanus, and cramps were each addressed in one study.
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4.1.15. Landfills impacts by socio-demographics

Figure 4.13 illustrates landfill impacts on informal waste pickers by socio-
demographics. The study's goal was to determine the relationship between exposure
to landfill hazards and socio-demographics and to also determine the mostly
documented socio-demographics during the study period.
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Figure 4.13: Landfill impacts by socio-demographics

Out of the 20 reviewed studies, 10 studies compared the impacts that landfills have
on informal waste pickers in relation to age, gender, education, and working
experience. Gender-related impacts were reported in six studies. Age related impacts
were documented in two studies. The influence of educational level and working
experience each were reported in one study. Additionally, one study went a step

further and compared their socioeconomic statuses as well.
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4.1.16. Psychological impacts of landfills

Figure 4.14 shows psychological impacts of landfills on informal waste pickers as
documented in the reviewed studies conducted in Africa relating to landfill impacts on
informal waste pickers. To determine the type as well as the mostly reported impact

during the period of the studies.
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Figure 4.14: Psychological impacts of landfills

Out of the 20 studies reviewed, nine reported on the psychological effects experienced
by informal waste pickers in landfills. Safety concerns within landfills were reported in
five studies. Landfill-related stigma and mental health risks were highlighted in four

studies each.
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4.1.17. Awareness levels of occupational hazards

Figure 4.15 represents the level of informal waste pickers’ awareness with regards to
occupational hazards as reported by the reviewed studies conducted in Africa relating
to landfill impacts on informal waste pickers. These studies highlighted the level of

waste pickers awareness on the risks related to their occupation.
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Figure 4.15: Awareness levels of occupational hazards

From the 20 reviewed studies, nine analysed the level of informal waste pickers
occupational hazards awareness. Poor levels of awareness were reported and
documented in six studies, while, very poor, fair, and good were documented in one

study each.

4.1.18. Landfill hazards that were not exclusively studied

None of the 20 reviewed studies exclusively explored the chemical and biological
effects of landfills on informal waste pickers. Of the reviewed studies, six documented
that informal waste pickers are exposed to chemical hazards in landfills. With regards
to biological hazards, four studies indicated that picking waste in landfills is associated

with exposure to biological hazards.
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4.1.19. Recommendations from reviewed studies

Figure 4.16 represents recommendations made in studies conducted on health
impacts of landfills on informal waste pickers in Africa. To determine what

recommendations were made and which ones were mostly recommended.
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Figure 4.16: Recommendations from reviewed studies

The need for further research was recommended and emphasised in six studies. The
establishment of rules for waste pickers, with a particular emphasis on the importance
of wearing personal protective equipment was documented in five studies. Enhancing
awareness concerning the hazards linked to waste picking was proposed in four
studies. Moreover, formalising the waste-picking trade was recommended in three

studies, and establishing mobile clinics at landfill sites was suggested in two studies.
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4.1.20. Study areas that need more attention

Further research is warranted in the following areas. These areas need further studies

because, from the 20 reviewed studies, each area was addressed only once.

1 Mental health among informal waste pickers.

2 Prevalence of hypertension among informal waste pickers.

3 Cardiovascular disease rates among informal waste pickers.

4 Biological and chemical impacts of landfills on informal waste pickers - these

two areas were not solely investigated.

4.2. Reviewed studies on surrounding communities

A total of 37 studies were identified and screened for exclusion or inclusion. Of these,
16 studies were excluded from this review because they concentrated on landfill
impacts on the environment only. Studies included on this review relating to the

impacts of landfills on surrounding communities were 21.

These studies chose heads of households or the oldest person in the house as the
respondent. Majority of respondents were males. The average age of respondents
was between 21 and 40 years. Most of the respondents from the reviewed studies had
attained secondary education, were self-employed, and married. Proximity to the
landfill was 100 m to 10 km, however, a study by Suleman (2016) calculated the
distance by means of minutes travelled to the landfill (10 - 15 minutes). The studies
reported that most of the respondents have stayed close to the landfill for five to 10
years. The studies compared the impact of landfill to those who stay close by and far
away. It is important to note that one study reviewed the impacts of landfills on both
informal waste pickers and surrounding communities (Mugo et al., 2022).
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4.2.1. Studies conducted in African countries

Figure 4.17 represents the number of studies published per country in Africa relating
to the impacts of landfills on surrounding communities. To determine where the most

research was done on this topic during the studies period.
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Figure 4.17: Studies conducted in African countries
Out of the reviewed studies, Nigeria had 12 studies published, with South Africa having

four studies, followed by Ghana with three studies published. Kenya and Ethiopia each
had one study published.
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4.2.2. Studies published per year

Figure 4.18 represents the number of studies published per year between 2015 and
2022 on the impacts of landfills on surrounding communities in Africa. To determine
when the most research was published on this topic within the studies period.
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Figure 4.18: Studies published per year
In the year 2017, four studies were published. The years 2015, 2016, 2019, and 2021,

published three studies each. In 2020 and 2022, 2 studies each were published. Only
one study was published in the year 2018.
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4.2.3. Research design used on reviewed studies

Figure 4.19 illustrates the research designs utilised in studies done in Africa relating
to the impacts of landfills on surrounding communities, to determine the mostly

preferred design during the studies period.
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Figure 4.19: Research design used on reviewed studies
Mixed methods were used in seven studies. Quantitative methods were utilised in

three studies, while qualitative methods were used in two studies. Of the reviewed
studies, nine did not specify their research design.
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4.2.4. Research methods used on reviewed studies

Figure 4.20 represents research methods used on studies conducted in Africa relating
to landfill impacts on surrounding communities. Aiming to highlight the method that
was mostly preferred during the studies period.

RESEARCH METHODS USED ON REVIEWED STUDIES

NOT SPECIFIED

CASE STUDY

CROSS SECTIONAL

]
I

eMPIRICAL RESEARCH ||
]
]

CASE STUDY AND SURVEY

0 2 4 6 8 10

NUMBER OF STUDIES

Figure 4.20: Research methods used on reviewed studies

Among the 21 studies examined, nine studies used cross-sectional method. Case
study was employed in two studies. The combination of case study and survey, as well
as empirical research were each utilised in only one study. Additionally, eight studies
did not specify their research methods.
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4.2.5. Sampling methods used on reviewed studies

Figure 4.21 illustrates the sampling methods used by studies published in Africa
relating to the impacts of landfills on surrounding communities. To highlight the

frequently used sampling method by the reviewed studies.
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Figure 4.21: Sampling methods used on reviewed studies

Random and simple random sampling were used in five studies each. Purposive
sampling and systematic random sampling were sampling methods each utilised in
two studies. Sampling methods that were used in one study each were multistage
sampling, non-probability sampling, stratified random sampling, descriptive statistics,
Tarro’s formula and passive sampling. Out of the 21 reviewed studies, one did not

mention the sampling method employed.
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4.2.6. Data collection used by reviewed studies

Figure 4.22 represents data collection method used by studies conducted in Africa relating to impacts of landfills on surrounding

communities. To determine which method of data collection was mostly used on these studies.
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Figure 4.22: Data collection methods used on reviewed studies

Of the reviewed studies, questionnaire was used in a total of five studies. The interview method was utilised in three studies. The
combination of observation, interview, and focus group as well as questionnaire and interview were employed in two studies each.
Interview and observation, this combination was used in one study. Particulate Matter (PM2.5 ) measurements and questionnaire with
survey were methods also used in one study each for data collection. The number of studies that failed to disclose their data collection

methods amounted to four.
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4.2.7. Environmental hazards from landfills

Figure 4.23 represents landfill-reported environmental hazards faced by communities
who resides close to landfills as documented by the reviewed studies. To determine
the kind of environmental hazards that surrounding communities are exposed to from

landfills. To also identify the most reported hazards.
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Figure 4.23: Environmental hazards from landfills

From the reviewed studies,15 studies detailed the specific environmental hazards
communities encounter when residing in proximity to landfills. Some of the studies
documented more than one hazard. In 13 studies, air pollution was reported.
Mosquitoes or fly invasions were documented in 10 studies. Rodent infestation,
odorous conditions and water pollution were documented as challenges in nine
studies. The unwelcome landfill site was reported in eight studies. Additionally, street
litter, smoke, fires, and noise pollution were each reported in six studies. Psychological
issues and dust were documented in five studies. Psychosocial and flood-related

problems were mentioned in three and two studies respectively.
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4.2.8. Landfill impacts by various factors

The proximity of residential areas to landfills and the duration of exposure are critical
factors in evaluating the severity of consequences experienced by communities. Figure
4.24 illustrates the relative impacts of landfills on nearby communities, considering
variables such as distance, socio-demographic factors, and seasonal changes. To

highlight the frequently documented variable during the period of the studies.
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Figure 4.24: Landfill impacts by various factors

Among these comparisons, the analysis of health impacts based on distance was
documented in 11 studies. Following this, four studies examined the correlation between
socio-demographic factors and landfill impacts. Additionally, three studies focused on the
combined assessment of health and environmental impacts based on distance. Seasonal
variations in health and environmental impacts, distance-related environmental impacts,
and the difference in seasonal environmental impacts were each investigated and

reported in two studies. Notably, some of the studies analysed more than one factor.
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4.2.9. Landfill psychosocial impacts

In addition to health and environmental repercussions, landfills can also cause
psychosocial impacts on nearby communities (Figure 4.25). This figure demonstrates the
psychosocial impacts of landfills on nearby communities. To determine the kinds of
psychosocial impacts on surrounding communities from landfills and to also highlight

which impacts were mostly reported by the reviewed studies.
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Figure 4.25: Landfill Psychosocial impacts

Landfill external factors or psychosocial impacts were analysed in three of the 21
reviewed studies. Some of the studies reported on more than one of these psychosocial
impacts. These impacts include various challenges such as reluctance of friends to visit,
avoidance of desired commercial enterprises due to the landfill's presence, stigma
associated with living near landfills, and difficulties in selling properties which were each

highlighted in three studies. Poor property rental was reported in two studies.
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4.2.10. Landfill psychological impacts

Figure 4.26 illustrates studies that analysed the psychological effects of exposure to
landfill hazards on nearby communities. These studies will assist in identifying those
impacts as well as highlighting the most or least frequently examined and reported during

the period of the studies.
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Figure 4.26: Landfill psychological impacts

Out of the 21 studies analysed, five investigated psychological effects of exposure to
landfill hazards on nearby communities. Among these, three studies reported on the fear
of potential future health conditions. In one study each, moderate concerns and no fears

regarding future health conditions were documented.
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4.2.11. Health impacts of landfill

Table 5 illustrates various adverse health effects experienced by residents living in close
proximity to landfills as documented in the reviewed studies relating to the impacts of
landfills on surrounding communities in Africa. Only studies encompassing any form of
health impact on nearby communities resulting from landfills were included in the table.
Each row on the table represents a different study, while the columns indicate different
health outcomes. For each study, "X" mark indicates the presence of a particular health
outcome. For instance, in study one, there are occurrences of cancer, kidney problems,
malaria, cholera, hepatitis, Headache, pneumonia, common cold, reoccurring flu,
coughing/TB, sore throat, wheezing/sneezing, fever, typhoid, respiratory problems, and
nose irritation. Not all health outcomes are present in every study, indicating variability

across cases.
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Table 5: Negative health outcomes

Health Outcomes
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Of the reviewed studies, 19 focused and reported on the impacts of landfill on the health of surrounding communities. Malaria and skin disorders were each reported in 13 studies, followed by diarrhoea,

which was reported in 10 studies. Intestinal worms and gastrointestinal disorders were the subject of nine studies, while eye irritation was investigated in eight studies. Cholera, coughing/tuberculosis,

and respiratory problems were examined in seven studies each. Chest pains, typhoid, and dysentery were addressed in six studies each. Asthma was discussed in five studies. Fever, recurring flu,

nasal irritation, and cancer were explored in four studies each. Regular health issues, weakness, headaches, sore throat, the common cold, hearing problems, and vomiting were each reported in

three studies. Birth defects, abdominal and back pain, tetanus, wheezing/sneezing, lung and fungal infections, hepatitis, ocular allergies, pregnancy complications leading to abortions and premature

births, pneumonia, and kidney problems were each documented in only one study.
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4.2.12. Residents’ level of risk perception on landfill impacts

Figure 4.27 illustrates residents' perception levels regarding the risks associated with
landfill hazards. These studies were used to ascertain the levels of knowledge that
communities have with regard to landfill hazards.
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Figure 4.27: Resident’s levels of risk perceptions on landfill hazards
From the 21 reviewed studies, eight examined resident’s level of risk perception on

landfill hazard. Poor levels of awareness were reported in four studies. Fair and good
levels were reported in three and one studies each.
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4.213. Recommendations from reviewed studies

Figure 4.28 shows recommendations from studies conducted in Africa relating to the
impacts of landfills on surrounding communities from landfills. To determine what

recommendations were made and which were mostly recommended.
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Figure 4.28: Recommendations from reviewed studies

From the reviewed studies examining the impacts of landfils on surrounding
communities, several recommendations were made. Relocation of landfill sites was
recommended in 10 of the studies. The need for conducting additional studies was
advocated in six studies, whereas educating residents about the hazards of waste was
a recommendation in three studies. Water purification and recycling were mentioned

in one study each.
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4.2.14. Study areas that need more attention

Additional studies are warranted in the following areas, which were only published
once each, among the 21 studies conducted between 2015 and 2022 concerning the

impacts of landfills on surrounding communities in Africa:

1. The health hazards faced by communities residing in proximity to landfills in

connection with electronic waste (e-waste).

2. The duration of exposure and its correlation with health risks.

3.  The well-being of children in affected areas.

4. Health hazards faced by surrounding communities in relation to landfill gas

emission.

4.3. Impacts on waste pickers and nearby communities

Out of the reviewed studies, one study investigated the impacts of landfills on both

informal waste pickers and surrounding communities.

A study by Mugo et al. (2022) evaluated the safety and health hazards at existing
dumpsites in Kenya. The research employed a case study method, utilising a
combination of questionnaires, interviews, and observations for data collection. The
findings revealed that majority of informal waste pickers had only completed primary

education.

The study documented several occupational risks faced by informal waste pickers,
including noise-induced hearing loss, hand-arm vibration issues, manual handling
concerns, and exposure to airborne contaminants (Mugo et al., 2022). Health issues
resulting from exposure to landfill hazards included respiratory problems, as well as
skin and ear issues (Mugo et al., 2022). It was also reported that these waste pickers
did not use any form of PPE while working (Mugo et al., 2022).
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With regards to surrounding communities, majority of residents staying closer to the
landfill complained about its location as well as the smelly conditions (Mugo et al.,
2022). The study also established that residents used water from nearby streams to
bath and to also wash their clothes, this may potentially enhance the risk of being

exposed to chemicals (Mugo et al., 2022).

4.4. Conclusion

This chapter revealed that landfills significantly impact the health and environment of
both informal waste pickers and nearby communities. The waste pickers face various
health risks, injuries, and psychological distress due to their exposure to hazardous
materials and challenging working conditions. Surrounding communities also
experience negative health outcomes, environmental pollution, and psychosocial

impacts due to the proximity of landfills.
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5. Chapter 5: Discussion

5.1. Introduction

This chapter explored how the findings relate to the research objectives and how the
research questions were answered. It also discusses the analysis done in Chapter 4,

connecting the findings with theories and literature discussed earlier.

5.2. Synthesis

Objective 1: To identify research trends as well as research gaps from the
reviewed studies conducted in Africa published from 2015 - 2022 relating to the

impacts of landfill on informal waste pickers and surrounding communities.

The objective was achieved through a systematic reviewal of relevant studies relating
to landfill impacts on informal waste pickers and surrounding communities conducted
in Africa. Systematic literature reviews conducted by Chan and Hsu (2016) and
Bozkurt et al. (2015) in Section 2.5, revealed research trends and gaps in a specific
discipline. By following the same research method, this study also identified research

trends and gaps in the current literature.

Objective 2: To identify the impacts of landfills on informal waste pickers and
surrounding communities from the reviewed studies conducted in Africa
published from 2015 - 2022 relating to the impacts of landfill on informal waste

pickers and surrounding communities.

The objective was achieved through the initial identification of relevant studies. The
reviewal process resulted in the achievement of this objective. Various impacts which
were subsequently grouped together according to their similarities were identified as

landfill impacts.
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Objective 3: To determine the causes of landfill impacts on informal waste
pickers and surrounding communities from studies conducted in Africa relating
to landfill impacts on informal waste pickers and surrounding communities
published between 2015 and 2022.

To achieve Objective 3, a comprehensive analysis of all included studies was
conducted. The causes of impacts of landfills were identified. The sources of hazards
which are now known includes sharp objects, food or organic waste, metals, vehicles,
and hazardous substances. Yang et al. (2018) in Section 2.3.1 also identified sharp

objects as a source of hazard faced by informal waste pickers.

Objective 4: To identify factors that influence the impacts of landfills on informal
waste pickers and surrounding communities from the reviewed studies
conducted in Africa published from 2015 - 2022 relating to the impacts of landfill

on informal waste pickers and surrounding communities.

Objective 4 was accomplished through a comprehensive analysis of different included
studies. The thorough analysis enabled the identification and the grouping together of
similar influential factors of landfill impacts on informal waste pickers and surrounding
communities. Factors which influence the impacts of landfills on both informal waste
pickers and surrounding communities are now known, these include distance, season,
age, gender and educational level. In Section 2.4.1, Salah et al. (2019) reported on
landfill impacts on surrounding communities by distance, while Limoli et al. (2019)

focused on age.

Objective 5: To make recommendations based on the reviewed studies
conducted in Africa published from 2015 - 2022 relating to the impacts of landfill

on informal waste pickers and surrounding communities.

After the analysis of different studies, this objective was reached. A set of
recommendations from the reviewed studies were identified. Recommendations made
by the reviewed studies included relocation of landfills away from residential areas,
teaching people about the dangers of landfill hazards, and establishment of rules for

informal waste pickers and a need for further studies. By conducting a systematic
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literature review, Chan and Hsu (2016) in section 2.5 also recommended more studies

to be conducted.

Research question 1: What research trends and gaps were seen from the
reviewed studies conducted in Africa published from 2015 - 2022 relating to the

impacts of landfill on informal waste pickers and surrounding communities?

This research question was answered in Figures 4.1 to 4.6 and in Figures 4.17 to 4.22.
These figures illustrated the number of studies conducted on Africa, the number of
studies published per year, research design, research method, sampling, and data
collection methods used on the reviewed studies. It was observed that in both informal
waste pickers and surrounding communities, most studies addressing the research
question used mixed methods as their study design. Quantitative was the second most
used, while qualitative was the least utilised, this can be seen in Figures 4.3 and 4.19.
It is important to note that in the studies on surrounding communities, majority failed
to reveal the research design used. Another trend is illustrated in Figures 4.4, and 4.20
which highlights that cross-sectional studies were the most frequently used research
method, whereas cross-sectional surveys, case studies, and empirical research were
the least used methods for informal waste pickers. In both informal waste pickers and
surrounding communities, the most frequently used method was cross-sectional,
followed by case studies. In the case of surrounding communities, the least utilised
research methods were empirical and the combination of case study and survey. Of
the reviewed studies, a quarter in the case of informal waste pickers and almost half
in the case of surrounding communities did not mention their research methods.
Bozkurt et al. (2015) in Section 2.5 reported findings indicating a trend on the studies
they analysed, their results revealed that qualitative was the least used study design

from the reviews they analysed.

Additionally, Figures 4.5 and 4.6 as well as Figures 4.21 and 4.22 highlight significant
trends in sampling and data collection methods. The analysis revealed in Figure 4.5
that, in studies on informal waste pickers, convenience sampling was the most
frequently employed method. In contrast, stratified random, accidental, random,
purposive, non-probability, and multi-stage sampling were used the least. It is

important to note that a quarter of these studies did not disclose the sampling method
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they used. In terms of surrounding communities, Figure 4.21 shows that random and
simple random sampling were the most frequently utilised methods, followed by
purposive sampling and systematic random sampling as the second most common
methods used. The least used sampling methods included multistage sampling, non-
probability sampling, stratified random sampling, descriptive statistics, Tarro’s formula,
and passive sampling. Notably only a fraction of the studies did not specify the
sampling method used. In Section 2.5, Gaur and Kumar (2018) also identified a trend
in the studies they reviewed; they established that most studies used inductive

approach.

Figures 4.6 and 4.22 which represents data collection methods used by the reviewed
studies revealed that for both informal waste pickers and surrounding communities,
majority of the reviewed studies used questionnaires as their method of data
collection. For informal waste pickers, this was followed by using both questionnaires
and interviews. The least utilised methods were the combinations of questionnaires
and risk assessments, questionnaires and surveys, interviews, surveys, and
questionnaires as well as questionnaires with interviews and observations. A small
fraction of the studies failed to reveal the data collection method employed. In the case
of surrounding communities, the second mostly used method was interviews. PM2s
measurements, along with questionnaires supplemented by surveys were the least
used. Almost a quarter of the studies did not specify their method of data collection.
This review underscores a notable gap in the existing studies concerning the impacts
of landfills on informal waste pickers and surrounding communities across other
African nations as prior studies have predominantly focused on South Africa and
Nigeria as shown in Figures 4.1 and 4.17. Moreover, Figure 4.2 shows that the years
2020 had the most published studies followed by 2021 in the case of informal waste
pickers. Notably, the years 2015 and 2017 did not have any studies published. When
it comes to studies on surrounding communities in Figure 4.18, the year 2017 had the
most published studies, while 2015, 2016, 2019, and 2021 had the second most
studies published.

Research gaps were also identified in underexplored areas that require further
attention as discussed in Sections 4.1.20 and 4.2.14. Regarding the impacts of landfills

on informal waste pickers, the study highlights several neglected areas of investigation
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detailed in Section 4.1.20. These areas include the overall hygiene status of informal
waste pickers working within landfills, the prevalence of mental health issues,
biological and chemical impacts from landfills, and the frequency of hypertension and

cardiovascular diseases among these workers.

Furthermore, the study highlights the importance of further research into the effects of
landfills on nearby communities as discussed in Section 4.2.14. These includes
evaluating health risks from e-waste, gas emissions, exposure duration, and the well-
being of children living near landfills. Research gaps were identified in Section 2.5 by
Chan and Hsu (2016), the review highlighted the need for further studies on areas
including green marketing, environmental reporting, environmental technology which

were underexplored.

Research question 2: What were the impacts of landfills on informal waste
pickers and surrounding communities identified from the studies reviewed
conducted in Africa published from 2015 - 2022 relating to the impacts of landfill

on informal waste pickers and surrounding communities?

The presence of landfills can have various impacts on both informal waste pickers and
surrounding communities as demonstrated in Figures 4.11 and 4.23. Figure 4.11
illustrates occupational hazards encountered by informal waste pickers. These
impacts can be categorised into different areas, ergonomics, physical health,
psychosocial well-being, chemical and biological hazard. The most frequently reported
hazard was health hazards associated with waste picking, closely followed by
ergonomics, psychological, and physical hazards in descending order. While some
attention was also given to chemical hazards, psychosocial and biological hazards

received the least priority.

Figure 4.12 demonstrates occupational injuries suffered by informal waste pickers on
landfill sites. Out of the studies reviewed, cuts emerged as the most documented
occupational injury, followed by animal or rodent bites, punches, and wounds, each
mentioned in multiple studies. Burns, on the other hand, were less frequently reported.
The findings by Ali and Yusuf (2021), which indicated that cuts were the most

frequently reported occupational injuries among waste pickers, are consistent with
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those of Nyathi et al. (2018), Nuripuoh et al. (2022), and Uhunamure et al. (2021).
These studies all concluded that the predominant type of occupational injury involved
being pierced by sharp objects. However, these results contrast with those from
Naicker et al. (2019), who documented that the most common occupational injury
reported by informal waste pickers at landfills was being bitten by rodents. Additionally,
according to Mothiba (2016), respondents engaged in waste picking at landfills
reported no injuries from cuts. Using PPE and having a long waste picking experience
was closely linked to decreased chances of injuries (Byonanebye et al., 2022). It was
also established that people who felt to be at risk were 13 times more likely to be
injured than those who perceived themselves as not being at risk (Byonanebye et al.,
2022). The results from this study which indicate that cuts were the most reported
occupational injury amongst informal waste pickers correlate with those recorded on
Section 2.3.1 (Yang et al., 2018; Cruvinel et al., 2019).

Figure 4.14 shows psychological impacts of landfills on informal waste pickers. The
most frequently reported psychological impact was safety concerns within landfills.
Landfill-related stigma and mental health risks were the second most reported. The
odds of having symptoms of common mental health disorder were reported to be lower
among participants who reported life enjoyment and a good quality of life (Makhubele,
2019). Findings by Nuripuoh et al. (2022) indicates that discrimination and abuse for
being an informal waste picker was significantly linked to their mental health problems.
Even though waste picking improved socioeconomic conditions of waste pickers,
Isaac et al., (2020), the social and interpersonal aspects of their working environments

posed the greatest threat to their health and safety (Schenck et al., 2019).

While Nyathi et al. (2018); Naicker et al. (2019); Wilson et al. (2021); Uhunamure et
al. (2021); Patrick et al. (2022) did not exclusively concentrate on investigating mental
health disorders among informal waste pickers, they did however, address the topic
of informal waste pickers mental health. They reported that informal waste pickers did
not feel safe in landfills. Naicker et al. (2019) further stipulated that waste pickers did
not feel safe due to interpersonal violence amongst each other. In addition to feeling
unsafe, Nyathi et al. (2018) reported that informal waste pickers were in danger of

experiencing work environment induced stress. Nuripuoh et al. (2022) documented
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that contributing factors to psychological health risks for most informal waste pickers

included discrimination and physical abuse.

In studies conducted by Makhubele (2019) and Uhunamure et al. (2021), the feeling
of vulnerability regarding mental health was expressed by participants. A different
conclusion was arrived at by Wilson et al. (2021) who reported that participants in their
study did not perceive themselves as being at any risk of mental health conditions.
Because of their occupation, it was reported that informal waste pickers were
subjected to stigmatisation (Mothiba, 2016; Nuripuoh et al., 2021).

With regards to surrounding communities, Figure 4.23 represents landfill-reported
environmental hazards faced by communities who resides close to landfills as
documented in the reviewed studies (Babs-Shomoye and Kabir, 2016; Suleman, 2016;
Gumede and Savage, 2017; Roffe et al., 2017; Sindama et al., 2017; Oladejo and
Otene, 2018; Amugsi et al., 2019; Ndukwe et al., 2019; Njoku et al., 2019; Adetona et
al., 2020, Dada, 2020; Etea et al., 2021; Aliu, 2021; Abiola et al., 2022; Mnamndi et
al., 2022).

Air pollution was identified as the primary environmental hazard for people living near
landfills. Additional challenges include rodent infestations, unpleasant odours,
mosquito and fly infestations, and poorly situated landfills. Concerns also extend to
water pollution and street litter. Studies reported concerns about smoke, fires, and
noise pollution, as well as psychological problems and dust. Psychosocial and flood-

related issues were mentioned less frequently.

Research question 2 was further addressed in Tables 3, 4 and 5. Tables 3 and 4
addresses the health as well as ergonomics impacts of landfills on informal waste
pickers. Skin problems were the most cited health issue, followed by respiratory
problems and eye ailments. The less frequently reported health issues documented
were hepatitis, cholera, cancer, lung problems, diabetes, dysentery, conjunctivitis, and

impetigo as reported in table 3.
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Health outcomes as a result of waste picking included epidermal, communicable, and
noncommunicable diseases, respiratory and musculoskeletal problems (Tlotleng et
al., 2019, Wilson et al., 2021, Patrick et al., 2022; Byonanebye et al., 2022). The
reviewed studies reported that landfill poses a risk on the health of waste pickers in
one way or the other. This notion was concurred by Magaji and Osigbemhe (2018)
because of the difference they observed in the health status of informal waste pickers

before and after joining the trade.

Tlotleng et al. (2019) focused on the prevalence of respiratory symptoms on waste
pickers. Majority of the respondents reported being exposed to dust and chemicals,
hence a statistically significant association between inhaling chemicals and respiratory
problems was established (Tlotleng et al., 2019). Current and previous smokers
showed a marginally significant association with respiratory problems (Tlotleng et al.,
2019). The findings from Tlotleng et al. (2019) are different from Uhunamure et al.
(2021) who found no statistical significance between landfills and respiratory
symptoms but concluded that respiratory symptoms on informal waste pickers might
have been as a result of smoking. Mothiba (2016) concluded differently and
documented that exposure to dust in landfills was credited to be the reason behind
respiratory problems by most informal waste pickers. Coughing was a respiratory
symptom that was most dominant amongst informal waste pickers as compared with
other self-reported symptoms such as wheezing, shortness, and rapid breathing
(Tlotleng et al., 2019). Colds, flu, coughs, diarrhoea, headaches, skin rashes,
shortness of breath were identified as sickness related to landfill pollution which
several informal waste pickers suffer from (Nyathi et al., 2018). Nuripuoh et al. (2021)
concurred with these results and reported that headache, cough, skin problems,
diarrhoea, fever, malaria, vomiting, shortness of breath and typhoid were dominant
health concerns among informal waste pickers. Mugo et al. (2022) also documented
that health issues resulting from exposure to landfill hazards included respiratory
problems, as well as skin and ear issues. Uhunamure et al. (2021) reported an
association between ears, eyes, and skin irritation with exposure to landfill hazards.
Contrary to these results, informal waste pickers’ trend of bathing with unclean water
from the landfill was attributed to their skin irritation concerns by Mothiba (2016).
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Table 4 illustrates musculoskeletal problems suffered by informal waste pickers. Back
pain was the most mentioned musculoskeletal issue followed by chest pain, joint pain,
slip and fall incidents, swelling or numbness of limbs, and tiredness or weakness.

Additionally, neck pain, shoulder pain, tetanus, and cramps were the least addressed.

In relations to surrounding communities, Table 5 represent the negative health
outcomes suffered by residents residing close to landfills. Studies most frequently
documented ilinesses such as, malaria and skin disorders. These were followed by
diarrhoea which was commonly reported. Intestinal worms and gastrointestinal
disorders were also significant concerns, while eye irritation was frequently
investigated. Cholera, coughing/tuberculosis, and respiratory problems were
examined regularly. Chest pains, typhoid, and dysentery were also notable, with
asthma being discussed less frequently. Fever, recurring flu, nasal irritation, and
cancer were explored in several studies. Regular health issues, weakness,
headaches, sore throat, common cold, hearing problems, and vomiting were
commonly reported. The least documented illnesses included birth defects, abdominal
and back pain, tetanus, wheezing and/or sneezing, lung and fungal infections,
hepatitis, ocular allergies, pregnancy complications leading to abortions and

premature births, pneumonia, and kidney problems.

Figure 4.25 illustrates landfill psychosocial impacts on surrounding communities as
reported by the reviewed studies. The effects frequently highlighted as significant
concerns were reluctance of friends to visit, avoidance of desired commercial
enterprises due to the landfill's presence, stigma associated with living near landfills,
and difficulties in selling properties (Oladejo and Otene, 2018). Additionally, the
inability to rent out properties near landfils was least documented. However,
respondents living further away from the landfill were generally less affected by these
external factors, except for experiencing stigma (Dada, 2020). The external factors
reported on this study are similar to those reported in Section 2. Olawoye et al. (2019)
reported that living close to landfills can lower property values, make the area to look

unattractive and has the potential to reduce people’s quality of life.
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Figure 4.26 indicates landfill psychological impacts on surrounding communities. The
most frequently reported psychological impact because of residing close to landfill was
the fear of potential future health conditions (Roffe et al., 2017; Dada, 2020; Etea et
al., 2021). The least reported landfill psychological impact were moderate concerns
regarding future health issues (Nnamdi et al., 2022). Respondents in a study by Njoku
et al. (2019) reported that living close to a landfill does not make them fear any future

health conditions.

Research question 3: What were the causes of landfill impacts on informal waste
pickers and surrounding communities reported by the reviewed studies
conducted in Africa published from 2015 - 2022 relating to the impacts of landfill

on informal waste pickers and surrounding communities?

Research question 3 was addressed in studies by Nyathi et al. (2018); Vasina (2018);
Schenck et al. (2019); Tlotleng et al. (2019); Hashim et al, (2020); Ali and Yusuf (2021);
Uhunamure et al. (2021); Nuripuoh et al. (2022); Patrick et al. (2022). Figure 4.8
indicates the sources of hazards faced by informal waste pickers in landfills. The
commonly reported sources of hazards were sharp objects with food or organic waste,
metals, plastics, landfill surfaces, vehicles, and hazardous substances following
closely behind. Wood, dust, and papers were also identified as sources of risk.
Additionally, less frequently mentioned were electronic waste (e-waste), lifting heavy
bags, exposure to toxins from decomposing waste faecal matter, batteries, rubber,
and aluminium as well as, encounters with insects, rats, and snakes. Majority of the
reviewed studies did not report the specific sources of hazards encountered by

informal waste pickers within landfills.

Figure 4.23 further address research question 3. Concerns about air pollution were
frequently reported. Numerous studies noted rat infections, foul smell, water pollution
and problems with flies and mosquitoes. Additionally, street litter, smoke, fires, and
noise pollution were also reported. Psychosocial and flood-related problems were
least reported. In Section 2.4.1, it was also recorded that landfills are contributors to
air pollution faced by surrounding communities (Khoiron et al., 2020).

80



Research question 4: Which factors influenced the impact of landfills on
informal waste pickers and surrounding communities from the studies reviewed
conducted in Africa published from 2015 - 2022 relating to the impacts of landfill

on informal waste pickers and surrounding communities?

Research question 4 was answered in Figure 4.13, which represents landfill impacts
on informal waste pickers by socio-demographics. Gender-based impacts were
frequently reported. Age based were the second most documented impacts.
Educational level and working experience-based impacts were the least reported.
Wilson et al. (2021) went a step further and compared informal waste pickers

socioeconomic statuses as well.

Age, education and working experience were significant parameters to the prevalence
of injuries among waste pickers (Ali and Yusuf, 2021). Naicker et al. (2019); Ali and
Yusuf (2021); Patrick et al. (2022) studied the prevalence of injuries on waste pickers
and found a significant association between being a male and being over the age of
34 with waste picker’s occupational injuries. Ali and Yusuf (2021) further concluded
that the probability of accidents among waste pickers was significantly influenced by
age, education, and job experience. As these factors decreased, the rate of injuries
demonstrated a corresponding increase (Ali and Yusuf, 2021). Age and working
experience comparisons highlighted concerns about age-related impacts on
musculoskeletal fitness. Mugo et al. (2022) reported on the development of age-
related arthritis, and deterioration in hearing and vision among workers who had an
average age of about 50 years and around 10 years of waste picking experience. A
significant relationship between occupational health of informal waste pickers and
exposure to landfills hazards, the number of days worked, age, and infectious as well
as chronic diseases was established (Uhunamure et al., 2021). The more days and
the longer the hours worked, the higher the chances of exposure. Health issues were
found to vary by activity and age, such as, noise and age induced hearing loss as well

as age-related arthritis (Byonanebye et al., 2022).

Made et al. (2020b) conducted a study and recognised a strong relationship between
hypertension among informal waste pickers with age, weight, and injuries. For each

year increase in the age of an informal waste picker, the odds of developing
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hypertension also increased by 5% (Made et al., 2020b). The number of women who
had hypertension was higher than that of men (Made et al., 2020b). When comparing
their mental health, the chances of suffering from a common mental health disorder

was two times higher in women waste pickers than in men (Makhubele et al., 2019).

The ten-year risk of fatal cardiovascular disease (CVD) and its connection to metabolic
risk factors among informal waste pickers was studied in South Africa by Made et al.
(2021). The results indicated that the odds of suffering from the ten-year risk of fatal
CVD was higher in females as compared to their male counterparts. A strong link
between age and the ten-year risk of fatal CVD was established in both males and
females (Made et al., 2021). The results also indicated that normal-weight participants
displayed a higher mean ten-year CVD risk contrasted to those who were underweight,

overweight, or obese (Made et al., 2021).

Both men and women informal waste pickers socioeconomic as well as health
statuses were compared in a study by Wilson et al. (2021). Poorer chronic health
outcomes and symptoms of chronic iliness were seen mostly in women (Wilson et al.
2021). The likelihood to suffer from hearing loss was more possible for men than
women (Wilson et al., 2021). Overall reporting of perceived health by gender did not
significantly differ (Wilson et al., 2021). Although there was a clear difference on why
males and females ended up as informal waste pickers, both genders reported not
feeling safe in landfills (Wilson et al., 2021). In terms of materials collected from the
landfills, men collected more valuable items such as electronics, metals, and cans,
while women collected items which were less valuable: glass, plastics, and paper
(Wilson et al., 2021). This is probably why women reported earning less from waste

picking than men (Wilson et al., 2021).

Research question 4 was further addressed in Figure 4.9 which shows the type of PPE
used by informal waste pickers in landfills. Safety boots and hand gloves were
reported most frequently. Face masks and safety goggles were documented
frequently. This was followed by using light during night-time activities as well as the
use of coveralls, and helmets. Reflective vests were the least reported.
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Waste pickers were reported to use surgical mask which did not protect them from
inhaling toxins (Uhunamure et al., 2021). Nonetheless, there was no conclusive
evidence indicating a reduction in respiratory complaints and cuts among waste
pickers who used PPE compared to those who did not use it. Women were reported
to use PPE more than men (Nyathi et al., 2018; Hashim et al., 2020). Mugo et al.
(2022) reported that informal waste pickers did not use any form of PPE while working.
Patrick et al. (2022) documented that only a few informal waste pickers used PPE.
Nyathi et al. (2018) concluded that waste picker’s lack of PPE use was due to lack of
knowledge as well as financial constraints. In section 2.3.1, Yang et al. (2018) confirms
that because of financial limitations, and lack of risk awareness, informal waste pickers
reported that they do not use Personal Protective Equipment. PPE that was used by
a very few of the informal waste pickers was picked from landfills (Nyathi et al., 2018;
Nuripuoh et al., 2022). Limited knowledge regarding occupational health hazards
exposed informal waste pickers to various illnesses (Hashim et al., 2020). If informal
waste pickers had worn gloves or safety boots while working, many of the sustained

injuries could have been prevented (Nyathi et al., 2018).

Figure 4.15 illustrates the levels of informal waste pickers awareness on occupational
hazards. Majority of the reviewed studies that examined levels of informal waste
picker's awareness of occupational hazards reported poor levels of awareness. The

least documented levels were very poor, fair, and good.

Hashim et al. (2020) reported that there were significant relations determined between
the level of risk awareness and occupational hazards. A study by Mugo et al. (2022)
concluded that informal waste pickers had poor levels of risk awareness. Majority of
informal waste pickers did not know the importance of using PPE, neither did they
know that hazardous waste in landfills can cause pathogens and vectors (Nuripuoh et
al., 2022). Vasina (2018) however, concluded that waste pickers generally viewed their
work as dangerous and filled with risks, but they often prioritised the immediate
dangers such as accidents with landfill vehicles or getting cut by glass, rather than

considering the long-term health risks associated with environmental pollution.
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Furthermore, Figure 4.24 demonstrate landfill impacts on surrounding communities by
different factors. The analysis of health impacts based on distance received the most
attention. The second most examined correlation was socio-demographic factors and
landfill impacts. This was followed by the assessment of health and environmental
impacts based on distance. The least reported comparison were investigations on
seasonal variations in health and environmental impacts, distance-related

environmental impacts, and the difference in seasonal environmental impacts.

In terms of landfill impacts on surrounding communities by socio demographics. A
study in Ghana concluded that age, marital status, educational attainment, and length
of stay were important sociodemographic factors associated with symptomatic ocular
allergies (Babs-Shomoye and Kabir, 2016). These findings were confirmed by Peprah
et al. (2022). However, gender, ethnicity, religion, employment, or primary occupation
did not relate with symptoms of ocular allergy (Peprah et al., 2022). Children and
elderly people were believed to be more at risk from landfill hazardous exposures
(Amugsi et al., 2019). These results were refuted by Etea et al. (2021) who reported
that most respondents believed that all age groups and both genders were equally
affected by the landfill.

With regards to landfill impacts on surrounding communities by distance. Roffe et al.
(2017) conducted a study in South Africa focusing on the impact of gas emissions from
benzene, toluene, ethylbenzene, and xylenes (BTEX) on individuals residing in
proximity to a landfill site. Health concerns were mostly reported by residents residing
closer to the landfill, which echoes the notion that there is a relationship between
distance to the landfill, number of years lived in the area, and exposure to
environmental issues (Adetona et al., 2020). Even though residents reported that
BTEX from the landfill caused sicknesses, they were however, potentially exposed to
this gas from different other sources within and outside of their residential area other
than the landfill (Roffe et al., 2017).

In another study in South Africa, the health risks related to e-waste were assessed.
Significant relationship was established between the distance to the landfill and
exposure to, lead, arsenic, mercury, and cadmium from the landfill (Machete 2017).

Residents near the landfill were more exposed to these components than those
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residing further away (Machete, 2017). Ahmed et al. (2017) confirmed that proximity
to landfill sites was a significant factor in determining the level of exposure to leachate,
thus affecting the occurrence of waterborne diseases. As a result of landfill leachate,
majority of residents have in their lifetime experienced different types of sicknesses
with dysentery, malaria, and diarrhoea being the most prevalent (Ahmed et al., 2017).
These findings were confirmed by Mugo et al. (2022) who reported that communities

living close to landfills attributed their frustrations to its impact on their health.

In Durban, South Africa, Gumede and Savage (2017) studied the impacts of indoor
particulate matter (PM2.5) on children living close to landfills. Impaired lung function
was found to be a condition majority of children living close to the landfill were suffering
from (Gumede and Savage, 2017). The intensified air pollution levels around the
landfills were attributed to the probability of children in their vicinity developing

respiratory problems compared to those living far away (Gumede and Savage, 2017).

From a study by Abiola et al. (2021) in Nigeria, respiratory and skin disorders between
residents living near and far from a landfill were compared. It was documented that
contrasted to those staying far, individuals residing closer to landfills have a higher

chance of suffering from respiratory and skin problems (Abiola et al., 2021).

The probability of long-term harm on different body organs due to exposure to
emissions from landfill fires was investigated by Adetona et al. (2020). Toxins released
from burning waste has the potential to heighten the risk of exposure among people
living or working close to landfills. This exposure also increases the chances of
suffering from respiratory, neurological, and musculoskeletal problems which were
experienced more frequently by those who lived or worked close to landfills for a longer
period as opposed to those who were exposed for a shorter amount of time (Adetona
et al., 2020). Distance to the landfill and the number of affected people demonstrated
strong correlations, an increase in the distance resulted in a decrease in the number
of people affected (Ozabor and Obaro, 2016).
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Due to exposure to waste from landfills, surrounding communities reported suffering
from malaria, most frequently those living in their close proximity (Addo et al., 2015;
Suleman, 2016, Ahmed et al., 2017, Ndukwe et al., 2019, Aliu, 2021, Nnamdi et al.,
2022). These findings were refuted by Babs-Shomoye and Kabir (2016) who reported
that there was no relationship between distance to the landfill and malaria, they
documented that cases of malaria were more prevalent amongst those living far from
the landfill.

Creatures which transport dieses including rats, cockroaches bed bugs have infested
the environment, with flies and mosquitos causing most problems for both nearby and
far away communities (Nnamdi et al., 2022). Landfills create an environment where
these creatures thrive by serving as food and a breeding ground (Oladejo and Otene,
2018). As coping methods, Njoku et al. (2019) and Dada (2020) reported that residents
stayed indoors for air pollution coping mechanism, would keep a clean house, close
doors and windows as well as using insecticides and nets for flies. A link between
distance and exposure to various environmental impacts was identified and it was
documented that people living far from the landfill reported pollution as less
problematic (Njoku et al., 2019; and Nnamdi et al., 2022).

Roffe et al. (2017); Njoku et al. (2019); Etea et al. (2021), Nnamdi et al. (2022) explored
landfill impacts on nearby communities across different seasons and documented that
a more pronounced smell was experienced during winter. Air and water pollution levels
were worse during the rainy season; this was attributed to the foul odour and
groundwater contamination (Sindama et al. 2017). Those staying far from the landfill
were exposed to air pollution from smoke of burning waste mostly during the dry
seasons (Sindama et al., 2017). The findings by Dada (2020), however, demonstrate
that there was no seasonal trend in the environmental hazards and health problems
experienced or perceived during either the dry or the wet seasons. In relations to
health hazards, Dada (2020) reported that respondents experienced health issues

throughout the year.
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Figure 4.27 additionally answers Research question 4. The figure demonstrates the
risk perception amongst residents who are staying close to landfills. Dominant levels
of risk perception among residents concerning landfill hazards were classified as poor
and good, with perceptions categorised as fair being reported least frequently.
Contrary to Amugsi et al. (2019) who documented that resident reported fair levels of
perception. Addo et al. (2015); Etea et al. (2021); Abiola et al. (2021), reported that
residents had good perception about the negative impacts that landfills can cause. In
studies by Suleman (2016); Ozabor and Obaro (2016); Roffe et al. (2017); and
Ndukwe et al. (2019) it was documented that the perception levels of residents
regarding the potential harm and severity resulting from exposure to landfill waste
were poor. Majority of residents living near and far from the landfill reported knowing
nothing about pollution, a small percentage of them reported that sicknesses were

caused by pollution from landfills (Ndukwe et al., 2019).

Research question 5: Which recommendations were made by the reviewed
studies conducted in Africa between 2015 and 2022 relating to the impacts from

landfills on informal waste pickers and surrounding communities?

Figure 4.16 and 4.28 answers research question 5. These figures show
recommendations made in the reviewed studies. In terms of studies on informal waste
pickers, future research needs were predominantly recommended, with the second
most frequent suggestion being the establishment of rules for waste pickers,
particularly emphasising the importance of wearing personal protective equipment.
Enhancing awareness about the hazards associated with waste picking was proposed.
Additionally, the formalisation of the waste-picking trade was also advised. The

suggestion to establish mobile clinics at landfill sites was the least recommended.

In the case of surrounding communities, Figure 4.28 shows that the most frequently
suggested recommendation was the relocation of landfill sites. The need for
conducting additional studies was the second most recommended, followed by
educating residents about the hazards of waste. On the other hand, water purification
and recycling were the least recommended. In Section 2.5.1, both Mussie et al. (2022)
and Tlili et al. (2022), after conducting their respective reviews, similarly emphasised

the necessity for further research.
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5.3. Alignment to the literature review

Literature review highlighted the effects of landfills on informal waste pickers and
nearby communities. The findings from this study showed strong alignment between
the literature review and current results regarding the physical and mental health risks
associated with landfill exposure. Studies from the literature review reported that
health problems as a result of being exposed to landfill pollutants included skin
diseases, respiratory infections, gastrointestinal disorders, and various infectious
diseases (De and Debnath, 2016; Khoiron et al., 2020; Abiola et al., 2021), these
results were corroborated by Makhubele et al. (2019); Njoku et al. (2019); Dada
(2020); Nuripuoh et al. (2021); and Uhunamure. (2021) from this study. Yang et al.
(2018) from the literature review and Nyathi et al. (2018) from this study reported that
injuries, especially cuts from sharp objects were common and were made worse by

the lack of PPE, often due to financial constraints and lack of risk awareness.

Both the literature review and the study findings also indicated that less experienced
waste pickers were more prone to injuries and health issues (Yang et al. 2018; Ali and
Yusuf, 2021). They also reported experiences of stigma, fear, and mental health
issues (Naicker et al., 2019; Paul and Bhattacharjee, 2022). The literature review
further found that female waste pickers, particularly those from disadvantaged
backgrounds, faced poorer health outcomes and earned less (Chan et al. (2025). The
findings from this study established that their lower earnings were primarily due to the

type of materials they collected (Wilson et al., 2021).

Exposure to toxic substances and air pollution were identified as significant impacts
on the literature review by Khoiron et al. (2020), these exposures were also identified
by Njoku et al. (2019) and Dada (2020) from this study. Both Salah et al., 2019 from
the literature review and Namdi et al., 2022 from this study documented that rodents
and insects were contributors to the spread of diseases. From the literature review
Limoli et al. (2019) reported that children and the elderly were reported as being
particularly at risk from exposure to landfill pollutants, a finding that was confirmed by
Amugsi et al. (2019) on this study.
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While Limoli et al. (2019); Ojekunle et al. (2022); and Chan et al. (2025) discussed
the effects of landfills across different demographic groups, sources from studies by
Roffe et al. (2017); Njoku et al. (2019); Etea et al. (2021), and Nnamdi et al. (2022)

further identified seasonal variations in how these impacts are experienced.

5.4. Limitation of the final study

The exclusion of studies published in other languages may have resulted in some
valuable information being left out. The exclusion of literature published before 2015
could have potentially led to overlooking crucial information which could have helped
to establish long-term trends as well as revealing how exposure has progressed over
the years. Further elimination of studies published after 2022 may have caused an
omission of important data that the chosen timeline could not reveal. Grey literature
and government documents were excluded, and only peer-reviewed literature was
used. This excluded literature may potentially contain data or case studies not covered
in the peer-reviewed studies. The excluded data may have possibly established new
developments and emerging trends which could significantly alter the context in which
this study’s findings were interpreted. These limitations may have led to conclusions

that are less relevant to the present-day situation.

5.5. Recommendations

The aim of this study was to review the impacts that landfill has on informal waste
pickers and surrounding communities. The findings of this study suggest future
research to be conducted focusing on topics such as chemical and biological impacts
of landfills, duration of exposure, and its correlation with health risks. The health
hazards faced by communities residing in proximity to landfills in connection with
electronic waste (E-waste), the well-being of children in affected areas and the health
hazards faced by surrounding communities in relation to landfill gas emission. Studies
focusing exclusively on factors that influences the impacts of landfills on both informal

waste pickers and surrounding communities are also recommended.

These comparative studies might provide a comprehensive understanding because

analysing the impacts of landfills on informal waste pickers through the lens of age
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and gender is vital for understanding how different age groups and genders within this
population are affected. Investigating these impacts focusing on working experience
is also important because experienced informal waste pickers may have acquired
coping methods which may if identified can be passed down to the new ones thereby
limiting the odds of accidents and injuries. Furthermore, impacts as influenced by
educational levels are also important to investigate, this might shed light on how formal
education enhances the understanding of occupational risks linked to waste picking

and how this might help mitigate certain risks.

The findings also revealed that most studies were conducted in South Africa and
Nigeria, this justifies the need for more studies to be conducted in other various African

countries.

5.6. Significance and importance of the study

This study is a contributor towards the current body of knowledge with the presentation
of landfill impacts on informal waste pickers and surrounding communities in Africa.
This study provided insight into how landfills affect informal waste pickers as well as
people who are living or working in their close proximity. This study is unique in the
sense that, by the time it was conducted, no study could be found that systematically
reviewed the impacts of landfills on informal waste pickers and surrounding
communities in Africa between 2015 and 2022. The results of this study could be
valuable to a wide range of audiences involved in environmental management such

as academics, past and prospective researchers, policymakers, and public servants.

Additionally, this study presented an understanding of the content nature of landfill
impacts in different parts of the African continent. If this study was not conducted,
research trends, gaps and recommendations from the reviewed studies would have
remained unknown. This study can also assist future researchers in closing the
research gaps identified. The results from this study may enable policymakers and
public servants to develop policies and interventions that may reduce the negative
impacts of landfills on informal waste pickers and potentially improve the well-being of

affected communities.
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5.7. Conclusion

This study started with the notion that the trends, causes, influencing factors, gaps,
and recommendations from research conducted on Africa relating to the impacts of
landfills were not known. This study achieved what it set out to do and filled a gap in

the existing literature.

The results identified trends such as the frequent use of mixed methods and cross-
sectional as study designs and methods. A further trend was established indicating
that majority of the studies investigated health impacts of landfills on informal waste

pickers and surrounding communities.

Age, gender, levels of education, and working experience are factors which influenced
the impacts of exposure to landfill hazards on informal waste pickers. Concerns about
the impacts varied depending on the age and the specific task being performed.
Respiratory diseases such as asthma and pneumonia were noted as some of the
sicknesses that waste pickers contract while working in the landfills. The study
highlighted that age, educational levels and working experience were factors which
influenced the likelihood of accidents in landfills, as these factors decreased, the
probability increased. Failure to use PPE coupled with the lack of knowledge
concerning hazards associated with their occupation enhanced the vulnerability of

informal waste pickers to sicknesses and injuries.

All the reviewed studies on the impacts of landfills on informal waste pickers
highlighted the occupational risks that waste pickers are faced with. Similarities in
findings includes the lack of PPE usage which worsened occupational injuries,
respiratory problems and exposure to hazardous materials. South African studies
revealed physical health issues suffered by informal waste pickers, mental health and
gender-based inequality. Studies in Nigeria focused more on occupational injuries,
and health issues while Kenya and Uganda uncovered a low safety awareness and
use of PPE. Senegal and Ghana highlighted the potential of financial constrains

causing a gap between risk awareness and safe behaviour.
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With regards to surrounding communities, factors which influenced how people living
close to landfills were impacted included, distance, socio-demographics seasons as
well as percept ion levels on landfill hazards. The study established that those staying
closer to landfills were at a higher risk of being negatively affected by exposure to
landfill hazards such as air pollution, leachate, and groundwater contamination as
compared to those living far away. Other landfill hazards included fire and smoke.
Distance to the landfill did not only influence the probability of communities contracting
various kinds of diseases but also their severity. Age influenced impacts indicated that
children and the elderly were most likely to be affected by these hazardous exposures.
The severity of landfill impacts also depended on seasons. The study furthermore
identified a lack of knowledge with regards to dangers as a result of pollution from
landfills. The relocation of landfill sites far from the communities as well as the need

for further studies on landfill impacts is recommended.

Across all countries, studies reported on eye and skin irritation and an increase in
vulnerability amongst children and the elderly. Similar factors included poor waste
management and proximity to landfills. Another recurring theme was psychosocial
stress which includes feeling fearful and anxiety. Nigeria revealed the widest range of
health effects and South Africa focused on chemical exposure. Ghana studied ocular
allergies while Ethiopia and Kenya highlighted on community perception and

psychosocial risks of living close to landfills.
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C — Study Protocol

Study protocol

Title:
Review of landfills impacts on informal waste-pickers and surrounding communities in
Africa (2015-2022)

Aim of the study

The aim of the study was to review research that has been conducted on Africa relating
to impacts of landfills on informal waste pickers and surrounding communities between
2015 and 2022 found in Google Scholar, ScienceDirect, PubMed, Sabinet, Taylor and

Francis, Sage Journals, MDPI, and ResearchGate.

Research questions

1. What research trends and gaps were seen from the reviewed studies conducted
in Africa published from 2015 - 2022 relating to the impacts of landfill on informal

waste pickers and surrounding communities?

2. What were the impacts of landfills on informal waste pickers and surrounding
communities identified from the studies reviewed conducted in Africa published
from 2015 - 2022 relating to the impacts of landfill on informal waste pickers and

surrounding communities?

3. What were the causes of landfill impacts on informal waste pickers and
surrounding communities reported by the reviewed studies conducted in Africa
published from 2015 - 2022 relating to the impacts of landfill on informal waste

pickers and surrounding communities?
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4. Which factors influenced the impact of landfills on informal waste pickers and
surrounding communities from the studies reviewed conducted in Africa published
from 2015 - 2022 relating to the impacts of landfill on informal waste pickers and

surrounding communities?

5. Which recommendations were made by the reviewed studies conducted in Africa
between 2015 and 2022 relating to the impacts of landfills on informal waste

pickers and surrounding communities?

Study Design- Qualitative

Method: This study employed a qualitative systematic literature review to examine the

impacts of landfills on informal waste pickers and surrounding communities.

Sampling method- Census and purposive

Inclusion criteria

1 Quantitative, qualitative, and mixed research designs
Peer-reviewed articles published in English
Studies focusing on health impacts of landfills on informal waste pickers and
surrounding communities in Africa

4 Studies that used alternative words such as scavengers, recyclers, and
collectors.

5 Studies on regulated or unregulated landfills

Exclusion Criteria

1 Studies that focused on landfill health impacts on municipal, bin and street
waste pickers

2 Studies that focused on landfill environmental impacts not addressing health
impacts
Studies not published in English
Studies that were published before 2015 & after 2022
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Data Sources

1. Electronic databases: Google Scholar, ScienceDirect, PubMed, Sabinet, Sage

Journals, MDPI, Taylor and Francis, and ResearchGate databases.

Search Strategy

Keywords: landfills, waste, health impacts, surrounding communities, landfill waste

management, causes, human health, perception, informal waste pickers, and Africa

Studies were also tracked using sources or references cited in former reviews as well

as the use of forward and backward search
Data extraction

Title, authors, year of publication

Study design and methodology

Key findings on health impacts

Data Analysis

1. Data was analysed manually
2. Coding-inductive and iterative approach.
3. Summarising key findings
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D - Condensing example

1.

Exposure to hazardous materials and toxic chemicals in landfills for a long time
severely impacts the health and well-being of informal waste pickers, causing
respiratory issues, skin diseases, and other serious medical conditions.

"Prolonged exposure to landfill hazard harms waste pickers”.

Informal waste pickers, who often work without proper protective gear or safety
measures, are at a high risk of accidents like cuts, punctures, and injuries from

sharp objects. “Waste pickers face accident risks without PPE”.

People staying in close proximity to landfills are more at risk of suffering from
smoke and odorous conditions from such landfills. “Surrounding communities

are more likely to experience air pollution”.
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E - Coding process

Step 1- Read and familiarise - this step included reading the studies to understand the

content of the dataset.

Step 2- First round of coding- developing subcategories and fine-grained codes.

Surrounding communities

Big picture/subcategories

Fine-grained codes

Demographic information

Gender

Age

Educational background
Marital status

Distance from the landfill
Duration of stay

Influential factors

Age
Gender
Season
Distance

Environmental hazards

Air pollution (odor, smoke, and

dust)

Water pollution
Soil pollution
Fire

Flood
Mice/rodents

Health concerns

Cancer

Kidney problems
Hepatitis
Respiratory problems
Recurring flue
pneumonia
Asthma
coughing/TB
Headache
Malaria

Cholera

Typoid

Lung infection
Vomiting

Sore throat
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Psychosocial

Cannot sell the property

Poor renting property

Friends unwilling to visit
Desirable business enterprise
staying away

Stigmatisation

Psychological

Fear of future health conditions
(not fearful/moderate fear)

Community perceptions

Good
Fair
Poor

Informal waste pickers

Big picture/subcategories

Fine-grained codes

Demographic information

Gender

Age

Marital status

Educational background

Work experience

Number of days worked per week
Seasonal working

Type of waste collected

Cloth

Glass
Plastic
Papper
Metal
Electronics
Rubber
Cans

Car batteries
Wood

Other waste

Sources of hazards

Hazardous waste
Sharp objects

Lifting of heavy bags
E-waste

Organic waste
Landfill surfaces
Landfill vehicles
Insects
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Health

Infectious diseases
Chronic diseases
Asthma

B

Cancer

Hypertension Hepatitis
Cholera

Typoid

Dysentery

Tetanus

Diabetes

Lung problems

Eyes problems

Nasal irritation

Skin symptoms
Respiratory problems
Ears

Headache

Coughing
Gastrointestinal/Diarrhea
Vomiting

Impetigo
Conjunctivitis

Ergonomics

Swelling/numbness of limbs
Tiredness/weakness

Cramp

Back/chest paints

Muscular

Joint pains

Slip and fall

Physical injuries

Cuts

Wounds

Burns

Punch
Animal/rodents bites

Used PPE

Safety boots

Face mask

Safety goggles
Helmets

Gloves

Reflective vest
Cover all

use of light at night
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Psychological Safety in landfills
Risk of mental health
Stigma

Stigmatisation (Yes/ No)

Psychosocial

Impacts by demographics Gender

Age

Education

Working experience

Good

Fair

Poor

Very poor

Health condition (good /fair)
Bath/intervals

Washing of clothes/intervals

Informal waste pickers perception

Self-rated health condition
Informal waste pickers hygiene

Step 3 - Refining the fine-grained codes/subcategories

The process of deciding on the final categories or themes included reviewing the
subcategories and the fine-grained codes. It also involved splitting some of the fine-

grained codes to ensure that the data set was represented accurately.
Example: smoke and fire (landfill impacts on surrounding communities)
Even though both smoke and fire are a source of air pollution and smoke can be as a

result of fire, it was important to split them because smoke can come from other

sources, such as emissions from vehicles within landfills.
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