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ABSTRACT
Household waste has evolved into a core urban challenge, with increased quantities of waste
being generated and with more complex material compositions, often containing toxic and
hazardous elements. Critical systems theory understands cities as urban metabolisms, with
different material and energy flows, highlighting the circularity in production, consumption,
and discard. Waste pickers in low- and medium-income countries work on dumps and
landfills, sifting through highly contaminated household waste and are exposed to health
hazards. This paper discusses the risk factors, hazards, and vulnerabilities waste pickers are
exposed to during collection and separation of recyclables, based on the review of literature
on waste and environmental health and on findings from participatory research with waste
pickers conducted in Brazil. We take a social and environmental justice perspective and
identify the vulnerabilities and waste-borne hazards of household waste, associated with
these workers, their communities, watersheds, and the environment. Household waste,
although not always per se toxic or hazardous, can become a hazard if not collected or
inadequately managed. Those communities where household waste is not collected or waste
collection is insufficient are the most critical places. Informal and organized waste pickers,
municipal or private waste collectors/workers, small waste traders and sometimes residents,
particularly small children, may be considered vulnerable if exposed to waste-borne hazards.
The results include recommendations to address household waste-borne hazards and vulner-
abilities, according to waste workers involved in this research.
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Introduction

Worldwide, municipal solid waste generation has
increased significantly over recent decades and so
has the range of toxic and hazardous materials within
the waste stream [1–3]. If household waste is not

adequately collected, separated, and treated, as is
often the case in low- and medium-income countries,
not only the toxic components but also all waste can
potentially become hazardous, generating long term
and cumulative environmental and human health
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impacts. The health of local communities, particularly
low-income neighbourhoods, is not only affected by
the accumulation of uncollected waste [4–6] but can
also be compromised by waste management facilities,
including dumps, landfills, and incinerators [7].
Without protective equipment and awareness on
how to handle these potentially risky materials,
household waste becomes hazardous and poses health
risks to those handling garbage.

Waste management infrastructure and services tar-
get the collection and transport of household waste,
with the aim of maintaining and guaranteeing public
health [8,9]. Waste management implies a wide range
of distinct actors and different practices. The form in
which waste is handled matters profoundly and deci-
sions over which methods or technologies to apply
can have long-term consequences. The absence or
mismanagement of basic infrastructure poses serious
consequences to human and environmental health.
Focusing on the everyday life experience of city inha-
bitants disposing of their waste and waste pickers
collecting recyclable materials reveals the risk factors
and health hazards different groups of individuals are
exposed to. “The everyday is both a key domain
through which practices are regulated and normalised
as well as an arena for negotiation, resistance and
potential for difference” ([10] p. 2). Urban infrastruc-
ture and service provision is structured by the poli-
tical economies and respective power relations that
make up the city. Decisions over infrastructure and
services are political and policymaking can involve
various levels of democratic and participatory praxis,
with variable outcomes [11].

Currently, more than one-third of the global urban
population lives in informal settlements [12,13], often
poorly connected to basic services [14]. In these
neighbourhoods, open dumping of solid waste gen-
erates soil and water contamination as well as
methane and other gas emissions, posing risks to
human and environmental health [15]. Low-income
residents are not passive about deteriorating socio-
environmental conditions in their communities and
create extensive informal sectors of waste pickers who
collect and recycle household waste [16,17]. Driven
both by the desire to maintain a healthy environment
and by the need for jobs, residents initiate and sup-
port their own ability to provide and improve critical
services, thus reducing the carbon footprint in their
cities [18–21], recovering resources, improving the
environmental conditions and health of low income
residents. The informal waste sector creates many
“low barrier” jobs needed for the poor [22].

Adequate collection and redirection, particularly of
hazardous materials within household waste, must be
safeguarded. In many cities in the global South, door-
to-door selective waste collection is operated by waste

pickers organized in cooperatives and community-
based initiatives [23]. If recognized and supported by
the local government, these community-oriented waste
collection systems have the potential to minimize
waste-induced risks to the community and specific
health risks and vulnerabilities of waste pickers [24].

This paper discusses the risks and hazards for
waste pickers in low- and medium-income countries
from inadequately handled household waste. We
draw on the review of existing literature and on our
own empirical results from community engaged and
participatory research to describe and discuss the
nature and scope of household waste-borne risk fac-
tors to which the waste pickers, the community, and
the environment are exposed. The literature review
focusses mostly on recent work (since 2000) pub-
lished in international academic occupational health
journals. The primary data were collected by the first
author during workshops, conversations, and field
visits, in 2011 and following years, in Brazil [25–27].

Our research seeks to highlight particularly the
everyday hazardous situations under which organized
waste pickers work with household waste. The parti-
cipatory research then suggests some measures as to
how household waste-borne risks and hazards can be
mitigated and how vulnerabilities can be made visible
and reduced.

Theoretical background

Critical systems theory [28,29] applied to waste studies
captures the circularity and the linear flows of the
materiality in production, consumption, and discard
and helps identify hierarchical power structures
involved in these processes. Waste needs to be looked
at through an interdisciplinary perspective. The idea of
cities as urban metabolisms describes the different
material and energy flows that take place in and around
cities. Fluxes, networks, and processes of metabolically
transformed nature form a new “socio-natural hybrid”
[30–32]. The systems perspective identifies those flows,
linkages, actors, social relations, and power dynamics
that happen in city management and decision making,
also with respect to waste management [33]. The pre-
sent research takes an analytical systems approach and a
social and environmental justice lens to uncover risk
factors and health hazards involved in household waste
disposal and collection. We understand household
waste as the solid waste generated at the household
level. This includes packaging, organic and inorganic
waste as well as all household appliances and other
consumer goods disposed of by households.
Household hazardous waste includes chemical products
such as cleaning solvents, paints, pesticides, and other
substances that can catch fire, react with other chemi-
cals, explode, or are corrosive or toxic and are disposed

300 J. GUTBERLET AND S. M. N. UDDIN



of by residential consumers. Poorly discarded hazar-
dous household waste generates environmental health
problems.

Environmental health is defined as “the theory and
practice of assessing and controlling factors in the
environment that can potentially affect adversely the
health of present and future generations” ([34], p. 18).
The original environmental health approach reflects a
mostly natural science perspective, with concerns
focused on the direct, biophysical effects of the envir-
onment on human health, thus oriented towards the
protection of human health through regulation and
standards. A critical systems perspective to environ-
mental health in addition provides attention to the
social environment. It acknowledges the importance
of factors such as crowding, social inequalities, or
historical, socio-economic and cultural determinants,
underlining the political economy of socio-economic
factors such as deprivation and poverty and the psy-
chosocial processes that influence health [28]. Such an
integrated conceptual framework also becomes essen-
tial to understanding and acting on environmental
justice and environmental equity concerns. Certain
individuals, households, and societies are more
exposed to health hazards in the physical environment
than others, burdening disproportionately those
already characterized by socio-economic inequality,
discrimination, and/or psychosocial stress from their
social environment [35–37].

This paper uses the lens of the “prism framework of
health and sustainability” [38], which integrates the bio-
physical and social sciences with the traditional environ-
mental health. It links ecosystems and social systems as
the foundation for health and sustainability. This lens
further distinguishes equitable community and social
development, including socio-economic determinants
of health as well as the social network cohesion, health
promotion, and education. Importantly, Parkes recog-
nizes that dialogue between diverse stakeholders can
make a difference, helping to better understand health
and sustainability challenges. Empowerment, justice, and
social cohesion are thus essential factors to build better
environmental health [39].

Hazardous waste

Household hazardous waste is defined as the fraction of
waste, originated from households, which contains cor-
rosive, explosive, flammable, toxic, ignitable, or reactive
ingredients and is difficult to dispose of or which put
human health and the environment at risk because of its
bio-chemical nature [5,40]. A major portion of munici-
pal solid waste is household waste, of which 4 or more
per cent [41,42] can be potentially harmful for both the
environment and human health. For example, a signifi-
cant proportion of water pollutants originate from the
household waste stream [43]. In this paper, we consider

household waste as hazardous if not properly collected
or managed, both in urban and peri-urban settings,
causing health and environmental hazards.

A range of health problems have been documented
for waste workers which were caused by hazardous
household waste or mismanaged household waste.
Work-related disorders and injuries have been detected
among the waste collectors around the world, such as
respiratory problems, infectious diseases, gastrointestinal
issues, muscle pain, fever, headache, fatigue, irritation of
eyes and skins, mechanical trauma, pulmonary pro-
blems, chronic bronchitis, musculoskeletal damage and
hearing loss, poor emotional well-being, and other spe-
cific types of injuries [26,44,45]. E-waste workers/collec-
tors in Ghana are among the poorest and most
vulnerable group in this country’s urban population.
They work under hazardous conditions, being frequently
exposed to burns and cuts at their hands [46]. If house-
hold waste is mixed with hospital waste, it can cause
serious infections, including hepatitis B virus infection
[47] among those who handle waste. Research shows that
a higher occurrence of anti-hepatitis A virus (+) is found
among the municipal waste workers than the non-waste-
exposed group [48]. A review of occupational health
problems and their possible causes shows that the health
issues may be caused by the exposure of waste collectors
to bio-aerosols (e.g. microorganisms) and volatile com-
pounds (metabolites and toxins from these microorgan-
isms) during the waste handlings [45]. Household
hazardous waste not only has direct impacts on human
health but also contaminates groundwater and increases
the risk of contaminating wildlife’s habitats [40].
Pollutants can leach from littered household waste into
the ground, contaminating the soil. Improperly disposed
batteries and fluorescent lamps pose significant threats to
the environment as described for Brazil [49]. Heavy
metal contamination in foodstuff, house dust, farm soil,
and groundwater were found in an e-waste recycling area
in China, where work processes are currently not regu-
lated [50].

Vulnerability

Vulnerability has been referred to in a wide range of
multidisciplinary contexts, including development,
medical, public health and nutrition, and environmen-
tal hazards, climate change and disasters [51–57].
Although researchers and authors from various disci-
plines define “vulnerability” differently, the concept
almost always refers to the physical or mental risks
or hazards for human beings by natural events or
through anthropogenic activities. Vulnerability is
defined as defencelessness, insecurity, and exposure
to hazards, shocks, and stress [58]. Some argue that
vulnerability should be seen not only in terms of
individual harm but linked to the broader context of
crises, including the differentiated nature of responses
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across households, communities, and the environment
at large [57]. Other authors speak of vulnerability “as a
threat to which a community is exposed, taking into
account not only the properties of the chemical agents
involved but also the ecological situation of the com-
munity and the general state of emergency prepared-
ness, at any given point in time” ([59], p. 325). The
poor and near poor are considered vulnerable groups
due to their low access to assets and their limited
abilities to respond to risks [52]. The prescriptive and
normative response to vulnerability is to reduce expo-
sure, enhance coping capacity, strengthen recovery
potential, and bolster damage control via private and
public means [60]. On the other hand, a hazard is
defined as “a potential condition or dangerous phe-
nomenon existing within a system, which when actu-
ated becomes an actual mishap event resulting in
damage, loss, injury, and/or death” [61,62].
Vulnerability of waste collectors and waste pickers
can be defined as the exposures to toxic chemicals
and hazardous wastes generated either from household
or non-household sources, which may have serious
consequences for their health. Significant initiatives
have been taken in recent years to reduce human
vulnerability from various kinds of hazards and risks
related to disasters and climate change from commu-
nity to global levels [63]. Besides these particular initia-
tives, vulnerability of people to waste-borne hazards
has received less attention, particularly in the low- and
medium-income countries.

Defining the research study: vulnerable
groups, vulnerable places, and vulnerable
environments

Vulnerable groups

Vulnerable groups, exposed to household waste-
borne hazards, include waste pickers, municipal and
private waste collectors, small waste traders, and
potentially residents [64–68]. However, waste pickers
are the largest and most vulnerable group, because of
their level of exclusion and the lack of protective
measures when working with waste [69–72].
Exposure to airways inflammation and glucan can
cause health hazards and waste workers, particularly
waste pickers are affected significantly, due to
unsorted hazardous household waste [73]. As such,
household waste collectors and waste pickers are at
risk of developing chronic respiratory symptoms such
as cough, phlegm, wheezing, and chronic bronchitis
[74,75].

A growing global problem is the exposure of these
vulnerable populations, including children, to waste and
specifically to e-waste-borne hazards and harm [68]. A
recent study addresses some of the harmful health
effects on children and pregnant women caused by

e-waste exposure [68]. E-waste recycling operations
can cause higher levels of polychlorinated dibenzo-p-
dioxins and dibenzofurans which may even impact on
the health of next generations [66]. Children, living in
or next to informal recycling areas, are exposed to
higher polycyclic aromatic hydrocarbons than others,
thus adversely affecting their height and chest circum-
ference [76]. The concentration of nitric oxide (NO)
and nitrogen dioxide (NO2) gas is higher than the
standard limit of US-EPA and WHO guidelines in
and near landfill sites, translating into health hazards
for the communities nearby landfill sites [77]. Research
has revealed that waste management workers also have
increased incidences of accidents and musculoskeletal
problems [64].

Finally, bags filled with garbage can contain all sorts of
hazardous substances posing a risk of contamination to
waste pickers. In 1987, several waste pickers were separ-
ating recyclables from hospital waste in Goiânia, Brazil,
when they were exposed to mixed in radioactive waste.
Other community members were also contaminated due
to the contact with these workers. This was the largest
accident involving radioactivity in Brazil [78].

Vulnerable places

Vulnerable places discussed here are communities,
particularly those where household waste is not col-
lected or where the collection is insufficient or
neglected. Informal settlements face serious chal-
lenges due to improper waste management infra-
structure, lack of collection services, and inadequate
waste disposal [24,79,80]. There are large intra-city
inequalities in low- and medium-income countries,
related to waste disposal and collection services [81].
Sometimes waste is collected at the household level
but then remains at transfer points without being
evacuated from the neighbourhood [82–84]. Both
liquid and solid waste management practices in
urban informal settlements can pose significant risks
to the environment and human health [85]. Open
drains regularly receive household waste which can
contain hazardous substances, polluting the wider
environment and affecting the health of the local
population [81,86]. Often local authorities fail to pro-
vide frequent garbage collection services due to the
government’s low human and financial resource
availability, high population density, and unplanned
residential areas [87]. Waste disposed in the streets
for many hours awaiting collection becomes a nui-
sance, forming foul-smells and leachate from the
waste pile, attracting insects and rodents, which
become vectors of diseases [85,88]. Improper disposal
of waste creates and disseminates pathogens which
can quickly spread among human and animal popu-
lations in the city. High-concentrated leachate poten-
tially causes environmental threats affecting ground
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water and surrounding environments [89]. There is
also the risk of explosion and fire due to the produc-
tion of methane gas on landfilling sites [88].

Vulnerable environments

Informal dumping and uncollected household waste in
watersheds gets carried into waterways by runoff water
and often contaminates the local drinking water. A
recent study shows that a maximum of 12.7 out of 275
million metric tons plastic waste enters the ocean, creat-
ing hazards for marine ecosystems [90], resulting in the
cost of 13 billion USD/year for marine conservation
initiatives [91]. Improper waste management practices
contaminate the oceans and freshwater bodies in many
parts of the world [85]. The vegetation near landfill sites
is often damaged due to the replacement of oxygen by
other gases produced in the root zones, causing the death
of plants on the long term [85,92]. Research confirms
that plants die due to various gas mixtures generated in
typical landfill sites [93]. A range of hazardous pollutants
(e.g. NOx, SOx, carbon dioxide, ozone) are emitted dur-
ing waste collection processes, posing potential hazards
to human health and the environment [94].

Landfilling is the most common waste disposal
method in low- and middle-income countries and
most landfills are open or “controlled” dumps while
few can be considered sanitary landfills. Landfills also
emit various air contaminants. Landfill biogas, for
example, contains approximately 48–56% methane;
which, if not captured, contributes to the greenhouse
gas effect, affecting our global climate [95]. The ground-
water under or near dump sites is contaminated due to
a range of hazardous and toxic wastes and their com-
ponents concentrated in the leachate which is anaero-
bically fermented [96] and also due to the disposal of
waste into the highly permeable alluvial sediments [97].
Additionally, high concentration of carbon dioxide and
presence of vinyl chloride and other volatile hydrocar-
bons produced in dumps and landfill sites may cause
groundwater pollution due to its high-solubility char-
acteristics [91]. The concentration of various parameters
such as chlorides, sulphate, cadmium, and chromium is
higher in aquifers near urban landfill sites, exceeding
the standard values for drinking water. This can occur
due to various factors such as low depth of the water
table, high soil permeability, absence of a proper drai-
nage system for the leachate, direct contact of ground-
water with leachate at the bottom of the landfill, and
semi-arid climate conditions [98]. Research shows that
a high concentration of total dissolved solids, electrical
conductivity, total alkalinity, chlorides, sodium, and
lead are present in the groundwater samples near land-
fills, which are higher than the standard limits [99]. In
the case of a high-income country like Canada, benzene,
toluene, ethylbenzene, and m-, p-, o-xylene were also
detected in the groundwater near former landfill sites in

the eastern subarctic region [100]. Adverse effects on
the environment such as groundwater contamination
have been found due to the migration of chloride,
manganese, and coliform bacteria from landfill sites.
The coliform bacteria multiply when leachate enters in
the oxygenated groundwater system. Some other
groundwater contamination indicators include Cl,
HCO3, Cl/HCO3, Zn, Na, NH4, SEC, hardness, P,
metals, NH4, NO3, TDS, SO4, Fe, COD, Cr, Ni, Cu,
CN, microorganisms [101]. The dispersion of toxic
pollutions from municipal dumps and landfills through
groundwater contamination compromises the quality of
the surrounding environments.

Research findings on waste pickers’ health
risk perceptions

As part of the Participatory Sustainable Waste
Management project (PSWM), the knowledge creation
process was a collective one. The PSWM project was a
community–university partnership between the
University of Victoria in Canada and the University of
São Paulo, Brazil, conducted with 30 recycling coopera-
tives in the metropolitan region of São Paulo, between
2005 and 2012 [95]. The vision that has inspired PSWM
is the aspiration of transforming the life of informal
sector recyclers, improving their working conditions
and their livelihood outcomes. The project which over
the years expanded into a programme aimed at building
participatory processes and strengthening the organiza-
tion of waste pickers to expand existing capacities and
to increase the effectiveness and safety during collection,
separation, stocking, and commercialization of recycl-
ables. Capacity-building is concerned with social and
political relationships and concentrates on enabling
people to overcome discriminatory practices that limit
their life-chances. It is a process of collective learning
that enables people to determine and achieve livelihood
improvements. This includes making information avail-
able, because information reduces uncertainty and
widens decision-making options [102]. One of many
action-oriented and capacity-building initiatives of this
project was aimed at occupational health and risk per-
ception of waste pickers. The research involved six
recycling cooperatives of the metropolitan region of
São Paulo (two members per cooperative). The first
author participated in the three research phases
conducted between March and July 2011: mobilization,
workshops, and feedback sessions, which generated the
results of this intervention presented here. Research was
obtained by the Human Research Ethics Board at the
University of Victoria (Protocol number 05-129).
During the mobilization, phase information about the
research objectives was disseminated and recycling
cooperative members were invited to participate in the
workshops and agreed to become knowledge transmit-
ters between the researchers and the other cooperative
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members. Throughout the second phase, five thematic
workshops were conducted on occupational health and
recycling cooperatives. The workshops involved brain-
storming and active learning, applying collective map-
ping, acting, and drawing methods focused on possible
risks and health hazards as well as respective strategies
to overcome these. Participants listed the following
categories in which they separate the materials
(Table 1).

Interactive, creative arts-based methods (collective
mapping, acting, and drawing, diagramming), were
used to map key health hazards related to the work
with household waste, based on the practical knowledge
of the research participants (Table 2). While the results
reflect specific working conditions of these coopera-
tives, most risk factors identified are common to the
majority of organized recycling groups in Brazil and are
also relevant to waste pickers in other low- and middle-
income countries. During the final feedback phase the
findings were discussed with all cooperative members
to receive their input. After this research intervention,
several field visits and conversations with waste pickers
in this region and in different cities in Brazil were
conducted to get their feedback on health risks related
to their work in the recycling cooperative or association.

The quality of material separation at the household
level is very important. Dirty or contaminated packaging
bares diverse chemical and biological risks [26,27].

Packaging containing cleaning products, paint, dissol-
vent, etc. can become a health risk when there is direct
contact with the liquids. Over time packaging containing
food rests develop fungal growths and mould, which can
still release airborne spores. One of the most common
health problems linked to decaying organic matter are
caused by aspergillomas, fungal balls that fix themselves
in cavities such as the paranasal sinus.

Household waste containing organic materials
attracts rats, cockroaches, and pigeons [103]. These
animals are the source of many diseases. For example,
pigeons are transmitters of Candidiasis (a yeast or
fungus infection spread by pigeons), Tuberculosis,
Giardiasis (is caused by an intestinal parasite Giardia
found in contaminated food), Histoplasmosis (serious
respiratory disease that can be fatal, especially in those
with compromised immune systems, including chil-
dren, transmitted when humans inhale the
Histoplasma capsulatum fungus that grows in dried
bird and bat droppings), or Salmonellosis (from drop-
pings of pigeons). Leptospirosis is easily transmitted
through inhalation or contact with infected animals’
tissue or rat urine. These risks can be reduced by
frequent pest controls and better work place organiza-
tion, not to mention provision of cleaner material at
the household level.

The spaces where the separation of recyclable
material happens, for example recycling cooperatives

Table 1. Waste is separated into the following categories.
Paper Plastics Metals Glass Other

White paper PP Diverse materials Iron White glass Electric and electronic waste
Coloured paper Plastic cups Aluminium Green glass Batteries
Mixed paper Plastic lids Cupper Brown glass Fluorescent lamps
White paper trims PS Diverse materials Zamac Mixed glass Car batteries
White and coloured paper trims Plastic lids Tetra Pak
Cardboard HDPE White
Newspaper Coloured
Journals Oil containers
Cardboard tubes Plastic lids

PET Coloured
White
Oil container
Mixed

PET: Polyethylene terephthalate; HDPE: high-density polyethylene; PS: polystyrene; PP: polypropylene.

Table 2. Risk factor perception of organized waste pickers.
Health risk factors

Direct health risks associated to collection and
separation of household waste

Biologic and chemical contamination of dirty and contaminated household waste: risk of
biologic contamination

Dirty and contaminated packaging and items: risk of biologic contamination
Sharp materials from packaging and discarded household items, such as broken glass,
wood, or metal: risk of cuts and perforation

Contaminated plastics (soft/hard), e.g. PET, PP, and PAD containers sometimes containing
urine, detergents, chlorine, food rests, etc.: risks of infection, allergies, respiratory
diseases

Separating e-waste facilitating the contact with toxic substances: allergies, respiratory
diseases, and cumulative effects from heavy metal contamination

Indirect health risks associated to household waste Presence of rats, cockroaches, and pigeons: risks of transmission of disease such as
Leptospirosis,
lack of ventilation in recycling centres causing disease vectors proliferation causing
respiratory and pulmonary diseases

Littering and discarded household waste (particularly plastics and containers with
hazardous contents) affecting animals and environmental health
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and associations, community recycling depots, as well
as the scrap dealers’ or middlemen’ premises often
don’t have adequate ventilation or present leaking
roofs which promotes bacterial growth and the devel-
opment of fungus, which can cause respiratory dis-
ease to the workers in this environment.

Sharp metal pieces or broken glass (e.g. from light
bulbs or bottles) mixed in with household waste can
originate cuts. In some cities, e.g. São Paulo, the waste
management company uses compactor trucks for the
selective waste collection, allowing larger volumes to
be collected. This also results in high levels of broken
glass and other crushed materials once the household
recyclables arrive at the separation table in the coop-
erative or association. The Mega Central Carolina
Maria Jesus, a large-scale recycling facility run by the
city of São Paulo and operated in part with the work
force of waste pickers, receives the selected waste col-
lection from neighbourhoods in the South of the city
São Paulo. This facility, in contrast to all waste picker
cooperatives in the region, does not recover glass and
the mixed in class is treated as waste and gets depos-
ited at the landfill. Since the municipality uses com-
pactor trucks for the collection of recyclables, the glass
gets crushed and contaminates the load of materials
collected, thus disqualifying a significant amount of
these materials from recycling.

Household waste further contains a few other
hazardous materials, such as electric and electronic
items, cooking oil, batteries, fluorescent lamps, or
other materials which bare specific health risks.
Very few recycling centres and cooperatives are
equipped to deal with these materials.

Addressing the health risks of waste pickers in
their work spaces

Vaccination against infectious disease, including
hepatitis A, hepatitis B, and tetanus, significantly
reduce the risks related to being in touch with dirty
and contaminated materials. The empirical data
demonstrate that most recyclers are aware of the
existence of anti-tetanus vaccination and yet many
participants were not vaccinated. They alluded to
vaccination locations not being easily accessible, or
they did not see the urgency for themselves.
Education and facilitated access to these vaccines is
an important measure to prevent risks.

The use of gloves, protection goggles, and mouth
protection is another possible measure to reduce
health risks. Particularly for those recyclers working
in waste separation, gloves and mouth protection helps
prevent infectious disease. These protection measures
also reduce the risks of cuts and accidents, specifically
affecting the eyesight as happens with sharp materials,
particularly broken glass. Nevertheless, access to per-
sonal protective equipment (gloves and mouth

protection) is rare in this activity, and even if available,
recyclers do not always wear the equipment. The par-
ticipants mentioned that gloves prevent tactile percep-
tion and yet it is important to identify different types
of materials, particularly plastics. For that reason, they
don’t like to wear gloves. This problem could be solved
by taking the tip of the thumb and index finger off of
one glove to provide the ability to still identify materi-
als while protecting most of the hand from contact
with sharp objects and contaminated materials.

The overall risks related to the working conditions can
be improved by mapping and addressing risks related to
the physical work environment (including ground cover
conditions, location of work equipment, work flow effi-
ciency, illumination, ventilation). Every recycling group
should undergo an assessment of their work flow and
make adjustments. Furthermore, the waste pickers men-
tioned that the widespread exposure to pests, including
rats, cockroaches, and pigeons, were serious health risk
factors that urgently needed to be controlled. Local gov-
ernments regularly run campaigns for pest eradication,
and the recycling cooperatives and associations need to
be targeted with these recurrent pest controls.

There are currently no specific public policies in place
in Brazil to reduce health risks for waste pickers in
informal household waste recycling. Informal recycling
systems can be addressed with regulations facilitating co-
production arrangements (collaboration of recycling
cooperatives or associations with formal waste manage-
ment programmes) which also tackle risks and hazards
associated with waste [64]. The official recognition and
formalization of the activities would protect the workers
from health hazards [27,104]. Equally important are
measures to improve the forms of disposal of hazardous
waste, in order to manage the risks and reduce the
hazards of people who are involved in the collection
processes, particularly the informal waste pickers [104].

The International Labour organization (ILO) sug-
gests training on health and safety for waste pickers
and health check-ups and monitoring of children’s
and adults’ health [105]. Although in several coun-
tries children are prohibited on landfills and recycling
facilities, there are still many children involved in the
activity of waste collection and separation. ILO
recommendations to make the work of waste pickers
safer include providing protection from hazards, sug-
gesting the use of gloves, footwear and tools to sort
waste, and also vaccination against tetanus [105].

Involving local stakeholders, particularly waste
pickers, in household waste management can help
improve waste collection and recycling and can
reduce waste-borne hazards and vulnerabilities
[106,107]. Waste pickers organized in unions, asso-
ciations, cooperatives, or social enterprises can also
act as environmental stewards, educating the popula-
tion on clean source separation and on the recycl-
ability of materials. Programmes can be established to
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assess and manage waste-related hazards in the com-
munities [64,108].

Most waste pickers operate completely informal and
are not related to any programme or organization. It is
time for local governments to provide alternative options
for those recyclers who have no opportunity to, or do not
want to affiliatewith a cooperative or an association. They
are the most vulnerable group of waste workers, for
usually comprising the most socially excluded and impo-
verished sector of society. Often the most vulnerable
family members (children, women, and elderly) work
under these informal conditions. Their stories need to
be heard and taken into consideration when designing
appropriate solutions for their recognition and inclusion
in waste management. The following figure lists some of
the protective measures that help reduce household
waste-borne health hazards for waste pickers (Figure 1).

Addressing environmental health and
vulnerabilities

Establishing door-to-door selective waste collection is
a service that contributes to maximizing recycling
rates and minimizing environmental hazards by
avoiding inadequate waste discard. With their every-
day activity of collecting materials for reuse and recy-
cling, waste pickers are working towards resource
recovery and are thus at the forefront of a significant
change not just stressing waste collection but rather
material reclamation. Their praxis is moving away
from the growth-oriented logic of wasting towards
an ethics of salvaging, recovering, and circularity.

During their interactions with households to col-
lect recyclable materials, waste pickers often perform
additional services, such as informing household
members about which materials can be recycled,
how to best separate and explain the significance of
recycling to the environment. Waste pickers therefore

are more than just collectors, and they have the skills
and the potential to act as environmental stewards,
with actively building awareness in the community.

For these tasks to become effective and the service
reliable, municipal governments need to commit to a
collaborative partnership in waste management. Most
organized waste pickers require infrastructural support
and capacity training in specific areas (e.g. administra-
tion, accounting, work-safe programmes). A set of
incentives has been recommended for both private
and public sectors for good partnerships in solid
waste management service delivery [71]. They also
suggest a careful analysis of the available theoretical
and empirical data on public/private partnerships to
minimize the related risks of these partnerships to
negatively impact on vulnerable and marginalized
populations [71]. Furthermore, environmental aware-
ness and education programmes should target selective
waste collection as a theme central to human and
environmental health, targeting waste pickers and
their organizations, communities, schools, child care
centres, and health care centres. It is not enough to
run occasional campaigns for selective waste collec-
tion. Continuous exposure to waste topics, through
different media and using diverse methods (e.g.
video, photography, theatre, Instagrams, and other
social media), has the potential to create the desired
effect of greater community engagement.

Conclusion and final considerations

In this paper, we have identified household waste-borne
health risk factors and hazards and have discussed how
these are affecting informal recyclers in low- and med-
ium-income countries. We have particularly highlighted
the perspectives of organized waste pickers who work in
recycling cooperatives and associations. A literature
review and empirical insights from research conducted

Figure 1. Protection measures to reduce health hazards.
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in Brazil informs our discussion. Hazards linked to
household waste affect the environment and particularly
those who work with waste. Occupational health risks of
informal and organized recyclers have not been well
documented and more research needs to be done to
better understand the health impacts of household
waste collection and separation and to address these
risks. Not only does household waste contain hazardous
materials and toxic substances, but the process of collec-
tion, separation, and transportation in itself can also pose
severe health hazards and risks to those working with
waste.

The vulnerable groups, exposed to waste-borne
hazards, include waste pickers and particularly those
that are not organized, municipal and private waste
collectors/workers, small waste traders and potentially
the residents at large. Communities, watersheds, and
ecosystems in general are affected by hazardous waste
originated from both household and non-household
sources. Those urban and peri-urban communities
where household waste is not collected or where the
collection is partial or insufficient are the most visible
vulnerable places, where waste directly affects the peo-
ple’ and animals’ health and the environmental condi-
tions. Solid waste accumulating in open spaces, streets,
waterways, and drainages is a hazard per se, being a
breeding ground for fungus and pests, carrying disease
vectors for humans and animals.

Studies are needed to identify low-cost solutions,
appropriate to specific geographic and political con-
texts to facilitate the work of waste pickers as service
providers, as environmental stewards and waste edu-
cators in the community. There is a need to assess the
costs of hospitalization or treatment due to diseases,
cuts, injuries, or other accidents, evaluating the losses
and health damage to waste pickers and community
members.

Our research recommends

● Proper incentives/subsidies to promote safe
door-to-door collection of household waste.

● Continuous educational programmes to create
awareness about clean and safe separation of
household waste and the recyclability of certain
materials contained in household waste.

● The implementation of safe collection praxis
(e.g. collection with proper bicycle driven carts,
electric carts, or trucks) and sorting procedures
(different levels of automatization), diminishing
the contact of the workers with waste.

● The generation of reliable statistics and baseline
information on the socio-economic conditions
and health situation of waste pickers to design
and implement risk prevention programmes,
continuous workers' health monitoring and
research/educational activities from local to
national levels.

● Good waste governance on the local, regional,
and national levels.

More research is needed to explore the wide-ranging
ways in which household waste poses health threats to
the environment and for those who manipulate waste
and recyclables. Research can help identify those prac-
tices which are most efficient to reduce household
waste-borne hazards and vulnerabilities particularly in
low- and middle-income countries. Knowledge mobili-
zation is critical for best practices in inclusive and
sustainable waste management to be disseminated and
for health conditions of waste pickers – the most vul-
nerable group in contact with waste – and the urban
and suburban environment to significantly improve.
Probably the best grassroots innovation we have seen
in 2017, in improving waste pickers’ health, has been
the experience of MTE Lanús Cooperativa Carton y
Justicia in greater Buenos Aires, Argentina. The coop-
erative employs a permanent health worker as part of
the team, responsible for overlooking occupational
health and risks in the cooperative, for example pro-
moting vaccination, work space cleanliness, health
information, health enhancing, and proactive measures
(e.g. specific mother/child or elderly programmes).
Since the implementation of this programme, the coop-
erative was able to reduce workers’ absence due to
health issues and an overall increase in workers’ well-
being and work productivity. These are small steps
which can have huge impacts on waste pickers' health.
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