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Waste pickers are widely acknowledged as an integral part of the formal and informal economy, diverting 
waste into the secondary resource economy through urban mining. Urban mining in itself is considered 
to be a source of livelihoods. We investigated the livelihoods of e-waste pickers through 110 surveys in 
Cape Town, South Africa. Waste pickers often indicated that they were engaged in the sector not by choice 
but by necessity, expressing that earning money is the only enjoyable aspect of their job. The results from 
the study substantiate that it is unlikely that waste pickers could survive on e-waste picking alone as 83.3% 
of reported incomes were below minimum wage, with 22.9% below the food poverty line. Thus, the majority 
of waste pickers collected a wide array of recyclables. We also found that the waste pickers in Cape Town 
engage in multiple e-waste related activities, including collection, dismantling and processing to a lesser 
extent. They work long hours in arduous working conditions which present multiple hazards for their health 
and safety. Ultimately, e-waste pickers’ incomes cannot be considered commensurate with the nature of the 
work. Further, e-waste picking cannot be regarded to significantly contribute to livelihoods, but is rather a 
survivalist strategy. The survivalist nature of the work does not allow for waste pickers to move upwards in 
the waste value chain and benefit from greater income opportunities. Furthermore, their lack of skills prohibits 
waste pickers’ transition to formal employment. With a lack of options, it is necessary to ensure that the 
waste sector provides opportunities for decent work to enable workers to lift themselves out of poverty. 

Significance:
•	 E-waste pickers participate in multiple activities across the e-waste value chain including collection, 

dismantling, processing, and repair and refurbishment.

•	 E-waste pickers in Cape Town cannot make a living on e-waste alone, and supplement their income 
from collecting other recyclables.

•	 E-waste pickers work long hours in difficult working conditions which pose a threat to their health 
and safety.

•	 E-waste picking is a survivalist strategy.

Introduction
Urban mining denotes the systematic reuse of anthropogenic materials from urban areas.1 This reuse is achieved 
through the reclaiming of compounds, elements and energy from waste and obsolete products that have been 
discarded, often to landfills, in urban areas.2-4 Urban mining introduces the reclaimed raw materials back into 
the manufacturing economy and thus has potential to create jobs and improve livelihoods.5-7 Jobs created in the 
waste electrical and electronic (e-waste) economy are a subcategory of green jobs. There is much interest in 
estimating these circular economy jobs, especially in the Global North whose economies are largely formal; yet 
there are concerns about total factor productivity and wage stagnation in the sector. According to Barford and 
Ahmad8: ‘In low- and middle-income countries, waste pickers underpin the recycling loop of the circular economy’. 
The contributions of waste pickers have been studied internationally by Gutberlet and Carenzo9, Buch et al.10 and 
Amorim de Oliveira11, amongst others. Waste pickers are broadly defined as small-scale, self-employed people 
who are mostly active in the urban informal economy.12 

The informal economy is as old as humankind itself as historically all employment was informal until policies were 
introduced that created the divide between formal and informal.13 In 1973, Keith Hart coined the term ‘informal 
economy’.14 Chen and Carre13 and the International Labour Organization15 estimate that up to 61% of all people 
worldwide are working informally, and around 80% of the workforce in developing countries consists of informal 
workers. Originally, informal work was considered by economists as a transitory or temporary phenomenon which 
would decline when economic growth took place. That expected transition never happened. Clearly, the complexity 
of informality needs to be viewed with a much more multi-perspective lens.

Polese16 and Banks et al.17 argue that it depends on the theoretical (e.g. socio- economic, political, geographical) 
perspective that is taken on how informality is viewed and responded to. If informality is seen as the abnormal 
and inferior in relation to the ‘formal’ as the norm, the policy responses will be repressive, such as evicting of 
informal street vendors.17 Marxist academics view the informal sector as integral to capitalist dynamics, while for 
Polese16, informality is seen as the art of bypassing the state where informality steps in to provide where the state 
has failed to provide. We agree with Banks et al.17 and Roy18 that we should start to value and recognise the potential 
and merits of informality and view urban informality as ‘an organising logic, a system of norms that governs the 
process of urban transformation itself’ and as ‘a series of transactions that connect different economies and spaces 
to one another’18. Polese16 further argues for considering informality-centred approaches as a way to reshape the 
political order of a system. Informality-centred approaches are taken as a starting point for critical exploration of the 
relationships, attitudes, agency, and strategies. Only then, according to Banks et al.17, can we reveal deeper insights 
into the broader spectrum of actors involved in urban informality, including their roles, relationships, and strategies. 
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To summarise, to be able to research, understand and respond to the 
complexities of informality, requires transdisciplinarity. Transdisciplinarity 
or transdisciplinary research is defined as ‘knowledge production activities 
spanning across disciplinary boundaries and meaningfully involving non-
academic partners’19. Transdisciplinary research transcends separate 
disciplinary sectors, transgresses disciplinary and institutional boundaries, 
and is context specific. 

In accepting that informality is here to stay, the International Labour 
Organization focus on the promotion of decent work and the elimination 
of the negative aspects of informality, while preserving the significant 
job creation and income generation potential of the informal economy.20 

The notion of ‘jobs’ in the informal e-waste recycling sector can be 
contentious because of how the word ‘job’ is defined, i.e. a piece of 
work or task performed regularly for an agreed price. Chen21 indicates 
that informal employment can be divided into two categories: informal 
self-employment and informal wage-employment. According to this 
categorisation, informal e-waste pickers would mostly fall under informal 
self-employment. They can be considered to be the subcategory that 
is working on survivalist strategies as opposed to the better-resourced 
self-employed entrepreneurs. In general, self-employed workers have to 
deal with various social risks, including the risk of poverty in old age, the 
risk of disability, and the risk of unemployment.22 Thus, informal e-waste 
recyclers would be plagued by several challenges typical of the nature of 
their employment, one of which is low incomes which are not sufficient 
to reduce poverty.12 Consequently, there is a high chance they would 
get caught in a poverty trap, i.e. a self-reinforcing mechanism whereby 
poverty begets poverty in the absence of a significant external injection 
of capital. This situation is cause for concern and should be reviewed, 
with strategies put in place to address the sustainability of incomes and 
livelihoods in the sector. 

There has been a debate in the literature regarding informal employment 
that has spanned decades.23-25 Questions revolve around whether 
informal employment is both a symptom and a reproductive and 
perpetuating factor of precariousness, inequality, and of social and 
individual poverty. Or, in contrast, ‘is it a reflection of economic initiative 
and business potential, which, if channelled and fostered properly, could 
contribute to social and economic development?’23. Viljoen et al.12 
analysed the livelihoods of street waste pickers in South Africa and 
cited high levels of unemployment to be the driver for pursuing waste 
picking, despite the hardships, unbearable working conditions, and 
poor income. Similarly, researchers in Ghana26,27 and Nigeria28 have 
reported on the difficult working conditions and the related risks faced 
by informal e-waste recyclers. Informal e-waste recycling is a physically 
demanding type of work that entails lots of lifting, carrying, pushing and 
pulling, with workers covering significant distances, usually on foot.29,30 
As such, in Ghana, e-waste workers were found to have a high risk 
of musculoskeletal disorders and disabilities.29 They are also exposed 
to arsenic and heavy metals which could have adverse effects on their 
health.31-33 Questions around satisfaction from this type of work arise, 
and considerations regarding the waste pickers’ awareness of their 
contribution to the developing e-waste economy are relevant, as this 
could feed into job satisfaction, i.e. an awareness that one’s line of work 
contributes to a greater good. 

Waste picking is a form of urban mining and is recognised to generate 
an income stream and be a source of livelihood for many people in 
the developing world.6,7,12,34-36 E-waste is a fraction of urban waste that 
contains valuable metals and sells for relatively higher value compared to 
other recyclables, and thus the urban mining of e-waste is of interest from 
both a solid waste management perspective and from achieving circularity 
in the metals industry. However, the overall contribution of e-waste to 
livelihoods may have some nuances relative to other waste streams. It is 
important to understand the extent of participation of e-waste pickers in 
the value chain, their motivations and remuneration to determine to what 
extent the practice contributes to sustainable livelihoods. 

The South African government recognises what they refer to as ‘the 
pioneering role of waste pickers in the development of recycling collection 
systems in South Africa’ and this recognition is in line with the new global 

best practice on waste picker integration6,37-39, with the publication in 2020 
of the ‘Waste picker integration guideline for South Africa’.39 The guideline 
provides a framework for integrating waste pickers into local and regional 
waste management systems and recycling economies.39 South Africa has 
taken the first step by including the incorporation of the informal sector 
and the recognition of their value in its National Waste Management 
Strategy 2020.40 Furthermore, the country has created provision for a 
collection service fee to be paid to all registered waste pickers under the 
Extended Producer Responsibility (EPR) Regulations.41

Recent research has covered various aspects of the informal sector in 
South Africa – such as socio-economic conditions12, well-being42,43, 
health risks44 and integration39,45-47. However, there has been little 
distinction between the different resources with which the waste pickers 
work. Thus, the extent to which different waste streams contribute to 
waste pickers’ livelihoods remains vague. This study is the first to focus 
on e-waste activities in the informal economy. 

We aimed to investigate the claim that waste picking can be a source 
of livelihoods for waste pickers, using the case of e-waste pickers in 
the City of Cape Town, South Africa. We argue that this claim is a myth, 
using evidence from this informal e-waste sector. This paper contributes 
to the development of an understanding of the nature of these informal 
jobs related to e-waste activities and the extent to which they contribute 
to livelihoods. These insights will provide a realistic perspective on the 
livelihoods of e-waste pickers. 

Methods
Primary data were sourced via questionnaires administered to informal 
e-waste pickers in Cape Town. The questionnaire was adapted from 
that developed and used by Viljoen48 in several studies in South Africa. 
It included both quantitative and qualitative questions. The questionnaire 
explored several themes including waste pickers’ motivations for 
operating in this sector, the activities in which they participated (collection, 
dismantling, processing), and the earnings derived from these activities.

Six experienced fieldworkers were recruited and trained to administer 
the questionnaires. The training was conducted online whereby the 
fieldworkers were familiarised with the questionnaire and trained on 
how to approach certain questions that may be considered sensitive. 
The fieldworkers consisted of a core group who were involved in 
other studies on informal waste pickers in Cape Town. The leader of 
the fieldworkers was a retired teacher who is knowledgeable about the 
townships and how to navigate and negotiate with the waste pickers. 
The other fieldworkers were postgraduate students from the University 
of South Africa and the University of the Western Cape. 

Buy-back centres play an important role in connecting informal 
sector activities with the formal economy of recyclers.49 In addition, 
some scrap metal dealers play a similar role. Thus, the surveys were 
conducted at buy-back centres and scrap metal dealers where e-waste 
pickers are known to sell their wares. A combination of convenience and 
availability sampling was implemented. Interviews were conducted from 
10 May 2021 to 27 May 2021, and adhered to COVID-19 requirements 
as prescribed by the University of the Western Cape. In total, 110 
surveys were conducted; each survey took 5–15 min per participant 
depending on the fieldworker. The data were digitised through entry into 
SurveyMonkey by a research assistant.

Following completion of the surveys, a 90-min focus group was held 
with the fieldworkers. During the focus group, the fieldworkers gave 
accounts of their experiences and observations whilst conducting the 
surveys. These accounts were recorded and transcribed.

Open-ended qualitative questions were analysed using ATLAS.ti v9.1. 
A priori thematic analysis was employed whereby the themes were 
identified during development of the questionnaire. Statistical analyses 
were conducted on quantitative questions using Statistica software. 
Multiple regression analysis was used to investigate the relationship 
between income, education and collection days. The relationship 
between income and happiness was investigated using the Spearman’s 
Rank test. 

https://doi.org/10.17159/sajs.2022/12456
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Whilst 110 surveys were conducted, only 85 were completed. Furthermore, 
the waste pickers did not respond to questions that were not relevant to 
them. Thus, the results presented are based on the responses received.

The research was approved by the University of Cape Town Engineering 
and Built Environment Ethics Committee and the University of the 
Western Cape Research Ethics Committee.

Results
Demographics
Almost all the people interviewed were South African, with 88.7% born in 
the Western Cape and 9.4% from the Eastern Cape. Only two respondents 
were from other countries, namely Namibia and Mozambique. Afrikaans 
was the predominant language spoken, with English to a lesser extent. 
The majority of respondents (87.7%) did not complete high school; only 
one person had proceeded to tertiary education, although they did not 
complete their qualification. In terms of gender, 75% of respondents 
were male. 

Activities
Respondents were asked about their participation in various e-waste 
related activities, specifically collection, dismantling, processing (metal 
recovery), repair and refurbishment, and the sale of the e-waste.

Collection
Respondents sourced e-waste from a variety of sources, including 
industrial areas, directly from shops/businesses, landfills and schools. 
The most popular sources were reportedly dustbins outside houses and 
directly from residents. Some respondents had built relationships with 
residents, who then kept items aside for them. It was reported in the 
focus group discussions that a few respondents had admitted to stealing 
items. Respondents collected a wide variety of items including screens, 
cables and household appliances. Copper, printed circuit boards and 
other metals were perceived to be the top three most valuable fractions. 
Most waste pickers do not primarily specialise on e-waste alone, which 
was also reflected in this study as 98 respondents indicated that they 
also collected other types of recyclables (Figure 1).

*Cans are often collected and sold separately which is why they were considered a 
separate category

**Metals which are not e-waste related

***In South Africa, batteries and lighting are considered separately from e-waste

Figure 1:	 Other types of recyclables collected by respondents.

Of the respondents, 70.1% reportedly collected e-waste at least 5 days 
a week, with some working daily. They worked a mean(±standard 
deviation) of 9.1±2.8  hours a day. As shown in Figure 2, 48.4% of 
respondents had been collecting e-waste for less than 5 years, whilst 
22.1% had at least 10 years’ experience. For those also collecting 
other recyclables, 50.6% had less than 5 years of experience; 56.0% 

of respondents collecting both e-waste and other recyclables started 
collecting them at the same time, whilst 21.3% started by collecting 
e-waste before moving onto other recyclables.

Figure 2:	 Years collecting e-waste and other recyclables.

Most respondents (60.4%) stated that they decided to collect e-waste 
to generate an income, which included their primary livelihood, because 
they received a higher profit compared to other recyclables, or as an 
additional income. Another 20.8% of respondents indicated that they 
engaged in e-waste collection because they were unemployed and could 
not find other work. Other reasons were because family and friends had 
been doing it, cleaning the environment, and being self-employed.

Dismantling
The results show that 82.7% of the interviewees indicated that they 
dismantled e-waste. Almost none of them reported any formal training, 
with only one receiving training on-the-job while working at a buy-back 
centre. The most commonly used tools for dismantling were hammers 
and screwdrivers (examples shown in Figure 3). Left-over materials 
deemed to have low economic value are commonly dumped in the area 
in which they are working. The majority indicated that they dismantled 
the goods at home (88.5%) whilst some dismantled at buy-back centres. 
The primary motivation reported for dismantling is that they can obtain 
higher prices for the different fractions of dismantled goods. 

Photo: Professor Mapendere

Figure 3:	 Examples of tools used for dismantling.

Processing
Whilst 81.4% of respondents indicated that they participated in 
processing, when asked what they process and how, it became 
clear that some respondents misunderstood the distinction between 
processing and dismantling. The most common form of processing was 
the burning of cables to recover copper (as demonstrated in Figure 4). 
Processing was conducted at home or in open spaces. None of the 
respondents had received any form of training. No other methods of 
pre-processing laminated or insulated copper materials was mentioned 
by informal recyclers, giving the impression that, in the informal sector, 
cables were either sold with the insulation intact or the insulation was 
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removed through open burning. Similarly to dismantling, the motivation 
for processing was to obtain higher prices. 

Photo: Brenda Diedericks

Figure 4:	 Demonstration of copper burning by waste pickers.

A minority of the respondents (24.5%) cited that they found nothing 
difficult about processing e-waste. Of those who reported difficulties, 
the health and safety risks they faced during the process were reported 
by 30.0% of respondents. The respondents’ challenges related to access 
to appropriate tools, space and the process itself, which may also be 
attributed to the lack of appropriate equipment. 

Repairing and refurbishing
Fewer than half the respondents reported collecting goods for repair 
or refurbishment, of which 82.2% would repair or refurbish the goods 
themselves; none of them received any training, formal or informal. The 
goods were either kept for personal use or resold for income. 

Selling of e-waste
Respondents sold their e-waste at a variety of places. The majority sold 
e-waste to e-waste buy-back centres (60.0%) and general buy-back 
centres (56.2%) as well as scrap metal dealers (42.9%). Relatively fewer 
respondents (29.5%) sold directly to e-waste recyclers.

Cooperation amongst workers
When it comes to cooperation amongst e-waste workers, 51.7% 
of respondents indicated that they worked alone when dismantling. 
Slightly less cooperation was reported during processing, with 60% of 
respondents indicating they worked alone. 

Health and safety considerations
Respondents were aware of the health and injury risks associated with 
their activities, particularly dismantling and processing. Injuries reported 
included cuts, scratches, burns, and broken appendages. Other reported 
health risks emanated from inhalation of fumes during processing. 

Respondents are also vulnerable to gang activity in the areas where 
they operate. Gangs reportedly charge workers a ‘tax’ to operate, which 
constitutes a fraction of their daily earnings. This ‘tax’ serves as a form 
of protection money or a licence to operate; without it, workers risk 
attacks from the gang members. Respondents also indicated risk of 
robbery and attack.

Only one respondent openly admitted that they collected e-waste to 
support their drug habit.

Income
Respondents reported average weekly incomes ranging from less than 
ZAR10 up to ZAR4500 (USD0.70–315.35). The mean weekly income 
from e-waste activities was ZAR537.71±653.62 (USD37.68±45.80), 
and median was ZAR377.50 (USD25.45) (Figure 5). Gender differences 
in income were observed, with women earning a mean weekly income 
of ZAR333.13±347.93 (USD23.34±24.38) whilst men earned a mean 
of ZAR605.90±716.62 (USD42.46±50.22). No relationships were 
observed between e-waste income and education (p>0.05), nor income 
and total working hours (p>0.05). 

Figure 5:	 Average self-declared weekly incomes from e-waste collection.

For those respondents who collected e-waste along with other 
recyclables, the mean weekly income was ZAR805.20±680.73 
(USD56.43±47.70). E-waste contributed a mean of 53.2±19.1% to the 
total income. As shown in Figure 6, the contribution of e-waste to total 
income ranged from 16.7% to 90.9%. About half (47.2%) of respondents 
obtained more than 50% of their income from e-waste, whilst 18.1% of 
respondents earned at least 75% of their income from e-waste alone.

Figure 6:	 Percentage contribution of e-waste to total income for 
respondents collecting both e-waste and other recyclables.
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Based on the income from e-waste alone for all respondents, 83.3% 
earned less than the national minimum wage of ZAR21.69 (USD1.52) 
per hour, which equates to USD243.20 per month (shown in Table 1). 
Furthermore, 22.9% were earning below the food poverty line of ZAR585 
(USD41) per person per month. When considering respondents who 
collected a wide array of recyclables, fewer earned below minimum 
wage. A considerable difference was observed for food poverty, with 
4.2% in food poverty. 75.6% of those who solely collected e-waste 
earned below minimum wage, with 17.1% facing food poverty.

Table 1:	 Proportion of incomes lower than the 2021 national minimum 
wage and 2020 poverty datum lines on a monthly basis

Minimum 
wage

Food 
poverty line 

Lower bound 
poverty line 

Upper bound 
poverty line 

E-waste income from 
all respondents

83.3% 22.9% 36.5% 44.8%

Income for respondents 
collecting e-waste and 
other recyclables

67.3% 4.2% 6.3% 12.5%

Buy-back centres were observed to rarely display prices for e-waste, 
unlike other materials such as plastic and cardboard. Furthermore, price 
disparities were observed for similar items across buy-back centres. 
Thus, the income earned by respondents is also dependent on which 
buy-back centres they sell to. 

Subjective well-being
The pioneers of ‘subjective well-being’ or happiness studies are 
Easterlin et al.50 Since the term was coined, economists, in particular, 
have shown much interest in determining or measuring happiness and 
whether an increase in income will lead to an increase in happiness.51 
Researchers like Easterlin et al.50, Diener52 and Proctor53 are of the opinion 
that subjective well-being can be determined when a person reports 
on their own experiences of satisfaction or happiness. Diener52 states 
that subjective well-being can be defined as the cognitive and effective 
evaluations of one’s life. This means that the respondents give their own 
view of how happy they are with their current life situation.51 

In this study, we requested the waste pickers to rate how satisfied or happy 
they were with life collecting e waste, on a scale of 1–10, with 1 being 
the least happy. A mere 29.7% reported scores of 9 or 10 whilst 38.6% 
reported scores of 5 and below. There was no correlation between income 
and happiness (rs=0.17, p>0.05). Van Wyk et al.51 also found in their 
study on landfill pickers that there was no relationship between income 
and happiness; however, in this study, when asked what they enjoy about 
their work, money was mentioned by 48) respondents whilst 9 specifically 
mentioned income as an enabler to put food on the table. The second most 
common response was ‘nothing’ which was given by 24 respondents. Only 
six respondents mentioned that the environmental aspect (i.e. diversion of 
waste to recycling) was what they enjoyed the most. Another aspect that 
was mentioned was that the work kept them ‘away from trouble’; it kept 
them occupied so they did not engage in criminal activity.

Discussion
This study was an attempt to understand some of the roles, relationships 
and activities of informal e-waste collectors. The informal sector is 
characterised by impoverished workers who have been drawn to it as a 
matter of survival27,54,55, and where the state has failed to provide safety 
nets16. It has a low barrier to entry, with no educational requirements 
(respondents learn on the job) and no start-up costs.12 This makes it 
an attractive option for people without the necessary skills to enter the 
formal labour market. In Cape Town, only 12.3% of respondents had 
completed high school; this is similar to a previous study conducted 
in Cape Town in which 16% had completed high school.56 In addition, 
a study conducted in Ghana found that only 5% had completed high 
school, and 65% had no formal education at all.57

Respondents participated in multiple activities, including collection, 
dismantling, processing and refurbishment. This is characteristic of 
the e-waste informal sector, with similar activities observed in Ghana58, 
Kenya59 and Nigeria60. Respondents in Cape Town played a multitude of 
roles and participated in various activities. This is unlike the sector in 
Ghana, whereby workers had distinct roles and could be categorised 
according to their activities.27,61 The primary reason cited for participating 
in multiple activities was the prospect of higher incomes. The differences 
in net monthly income per activity were demonstrated during a study 
conducted in Kumasi, Ghana, wherein waste pickers earned USD122.76, 
refurbishers USD135.56 and dismantlers USD372.3 per month.27 

Working with e-waste is associated with many health and safety risks. 
It is a physically demanding job requiring lots of pushing, pulling, lifting, 
walking and standing for long periods of time.62 In addition, unsafe 
dismantling and processing practices expose workers to more hazards 
including smashing and breaking goods and open burning of materials. 
In Cape Town, respondents had a superficial understanding of the 
risks associated with their work. They reported short-term risks such 
as experiencing cuts or scratches, or broken bones. However, they did 
recognise that smoke from burning should not be inhaled. A multitude 
of serious health risks have been identified for those working in e-waste, 
including respiratory issues as well as musculoskeletal, neurological and 
genetic disorders.33,62 Workers are also at risk of developing disabilities. 

The mean income for all recyclables collected was ZAR805.20±680.73 
(USD56.43±47.70), which equates to approximately ZAR3221 
(USD225.72) per month. This is slightly higher than the average 
monthly income of ZAR2900 (USD217.95) reported in a previous 
study conducted in Cape Town in 2017.56 An earlier national study on 
waste pickers conducted in 2016 found an average weekly income 
of ZAR505.06 (USD61.52).12 These differences may be attributed 
to changes in market dynamics over time increasing the value of 
recyclables or simply differences in the value of the recyclables collected. 
In comparison to Ghana, the mean weekly income from e-waste alone 
(USD37.65±45.77) in this study was higher than that found for Ghana 
by Oteng-Ababio et al.55 who estimated weekly incomes of USD14.00–
24.50. Whereas in Kenya, Tocho and Waema59 estimated monthly 
earnings of USD217.12–325.50. This suggests that the potential income 
opportunity presented by e-waste is region dependent. 

When considering the extent to which waste picking activities can 
contribute to livelihoods, in Cape Town, the likelihood of surviving 
on e-waste activities alone is low. In this study, of those participating 
in e-waste picking alone, 22.9% were below the food poverty line. 
In addition, 83.3% of them reported earnings below minimum wage. 
Those who collected a wide array of recyclables fared better, with only 
4.2% under the food poverty line. When we go beyond the income and 
consider the health and safety risks of waste picking, the risk is not 
commensurate with the reward. Thus, in reality, e-waste picking can be 
considered a survivalist strategy – a finding which is supported by the 
results of a study conducted in Ghana.26 This finding is characteristic 
of informal self-employment, a category of informal employment 
where the focus is on survivalist strategies.21 

The low incomes may be attributed to limited access to waste streams. 
Large businesses and institutions and the government commonly have 
contracts directly with e-waste recyclers or stockpile e-waste not 
knowing what to do with it.63 This represents a large proportion (80%) of 
the e-waste generated in South Africa.63 Furthermore, waste picking on 
landfills is prohibited in Cape Town, unlike in other large cities such as 
Johannesburg and Pretoria.64 However, 18.8% of waste pickers admitted 
to accessing them. As such, workers primarily rely on scavenging in 
dustbins or obtaining e-waste directly from residents who only generate 
20% of e-waste.63 This urban mining is conducted at the generation level 
and the e-waste is not given the opportunity to be locked into ‘urban 
mines’ such as landfills. Instead the ‘urban mines’ may be considered 
to be households and businesses where the e-waste is locked in 
stockpiles, which is aligned with the definition put forward by Cossu 
and Williams4. With limited access to large mines (i.e. landfills), waste 
pickers are forced to diversify their income stream by collecting a variety 
of recyclables. This is not a necessity in areas with a steady stream of 
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readily accessible e-waste such as Agbogbloshie, Ghana, the largest 
global open dump for e-waste exclusively.65 

Despite informal workers being recognised as playing a vital role in the 
recovery of recyclables, as an occupation, waste picking is not officially 
recognised.54 Informal work does not have the protections afforded 
those in formal employment. They work long hours under unpleasant 
working conditions and are vulnerable to exploitation. They are at the 
lowest tier of the recycling value chain, earning the least value for their 
goods.12 The recently enacted EPR Regulations recognise the potential 
for exploitation of informal workers and aim to mitigate this through the 
implementation of a ‘collection service fee’ to all waste pickers registered 
on the National Registration Database.66 However, the regulations do not 
provide guidance on how this fee will be determined. The integration of 
waste pickers into EPR systems has been implemented around the world 
in various forms.37 For example, in Brazil, municipalities can hire waste 
picker collectives as a private service provider in the municipal solid 
waste system.6,67,68 

The question of how the informal sector may be integrated into the formal 
sector has been a focus area in many countries.59,60,69 A number of 
motivations have been cited for the incorporation of the informal sector, 
such as an avenue to further grow the formal industry and create jobs, as 
well as a way to encourage safe dismantling and processing practices. 
In addition, waste picker integration may be viewed as a way of ensuring 
decent work by improving their working conditions, increasing wages 
and ensuring job security.45 South Africa has adopted the International 
Labour Organization recommendations for formalising the informal sector 
targeted towards ensuring decent work, that is, work that is: 

productive and delivers a fair income, security in the 
workplace and social protection for families, better 
prospects for personal development and social 
integration, freedom for people to express their 
concerns, organize and participate in the decisions 
that affect their lives and equality of opportunity and 
treatment for all women and men.20 

Waste picker integration guidelines45 have been developed, and are 
targeted at those who work with waste pickers, including industry 
and local governments. Furthermore, the National Waste Management 
Strategy 2020, which is a statutory requirement of the National 
Environmental Management: Waste Act (No. 59 of 2008), prescribed 
waste picker integration in all metropolitan municipalities by 202140 
– however, this is yet to be accomplished. Ultimately, waste picker 
integration may be considered inevitable in South Africa and should be a 
goal to which to aspire.

Conclusions
Waste collection is widely touted as an opportunity for income. 
However, the nature of the job is hardly discussed alongside the ‘income 
opportunity’. Waste pickers work long hours in arduous working 
conditions which present multiple hazards for their health and safety. 
This presents the question of whether their income is commensurate 
with the work they do. In this study, 83.3% of the waste pickers surveyed 
reported incomes from e-waste alone that were below minimum wage, 
with 22.9% below the food poverty line. When considering the total 
income from all recyclables, 67.3% of incomes were below minimum 
wage. Along with low income, it was found that there was no relationship 
between how many hours they worked and how much they earned. This 
brings into question the extent to which waste pickers can sustain a 
livelihood from their urban mining activities. 

Workers may be considered to be trapped in their situation. The survivalist 
nature of the job does not afford the waste pickers the opportunity to move 
up the value chain as incomes do not allow one to save for start-up costs. 
Furthermore, waste pickers have limited opportunities to transition into the 
formal economy due to their lack of skills and the current unemployment 
rate in South Africa. Whilst waste picker integration seems to be on 
the horizon, it is essential that key interventions are implemented in the 
meantime. These interventions include providing space for waste pickers 
to work, providing opportunities for safe dismantling and processing 
practices, and guaranteeing fair compensation for their work. Ultimately, 

there is a necessity to ensure that the waste sector provides opportunities 
for decent work, as highlighted by the International Labour Organization, 
that enables workers to lift themselves out of poverty, for the myth of 
livelihoods through urban mining to become a reality. 

We have attempted here to unravel the lives, roles, relationships and 
activities of the e-waste pickers. We have, by far, not addressed all the 
complexities of the informal 0e-waste pickers in the waste economy. 
The way forward will require researchers to move in the direction of more 
qualitative and transdisciplinary research and Polese’s16 informality-
centred approach in search of collaboratively developed support systems. 

Acknowledgements
We thank the fieldworkers who conducted the surveys and the waste 
pickers who took the time to respond. This work was supported by the 
National Research Foundation (NRF) of South Africa within the Community 
of Practice: Waste to Value (grant UID 128149). The NRF cannot be held 
liable for any of the authors’ stated opinions, findings and conclusions.

Competing interests
We have no competing interests to declare.

Authors’ contributions
T.Y.C.: Conceptualisation; methodology; data analysis; writing – the 
initial draft; writing – revisions; project management. T.M.: Methodology; 
writing – the initial draft; writing – revisions. K.G.: Methodology; writing 
– the initial draft; writing – revisions. C.S.: Conceptualisation; writing – 
revisions; project leadership; funding acquisition. 

References
1.	 Brunner PH. Urban mining: A contribution to reindustrializing the city. J Ind 

Ecol. 2011;15:339–341. https://doi.org/10.1111/j.1530-9290.2011.00345.x 

2.	 Krook J, Baas L. Getting serious about mining the technosphere: A review of 
recent landfill mining and urban mining research. J Clean Prod. 2013;55:1–9. 
https://doi.org/10.1016/j.jclepro.2013.04.043 

3.	 Piao Z, Mikhailenko P, Kakar MR, Bueno M, Hellweg S, Poulikakos LD. 
Urban mining for asphalt pavements: A review. J Clean Prod. 2021;280(2), 
Art. #124916. https://doi.org/10.1016/j.jclepro.2020.124916 

4.	 Cossu R, Williams ID. Urban mining: Concepts, terminology, challenges. 
Waste Manag. 2015;45:1–3. https://doi.org/10.1016/j.wasman.2015.09.040 

5.	 Gutberlet J. Cooperative urban mining in Brazil: Collective practices in selective 
household waste collection and recycling. Waste Manag. 2015;45:22–31. 
https://doi.org/10.1016/j.wasman.2015.06.023 

6.	 Marello M, Helwege A. Solid waste management and social inclusion 
of wastepickers: Opportunities and challenges. Lat Am Perspect. 
2018;45:108–129. https://doi.org/10.1177/0094582X17726083 

7.	 Schenck CJ, Blaauw PF, Swart EC, Viljoen JMM, Mudavanhu N. 
The management of South Africa’s landfills and waste pickers on them: 
Impacting lives and livelihoods. Dev South Afr. 2019;36:80–98. https://doi.or
g/10.1080/0376835X.2018.1483822 

8.	 Barford A, Ahmad SR. A call for a socially restorative circular economy: 
Waste pickers in the recycled plastics supply chain. Circ Econ Sustain. 
2021:761–782.

9.	 Gutberlet J, Carenzo S. Waste pickers at the heart of the circular economy: 
A perspective of inclusive recycling from the Global South. Worldw Waste J 
Interdiscip Stud. 2020;3(1), Art. #6. https://doi.org/10.5334/wwwj.50

10.	 Buch R, Marseille A, Williams M, Aggarwal R, Sharma A. From waste pickers 
to producers : An inclusive circular economy solution through development of 
cooperatives in waste management. Sustainability. 2021;13(16), Art. #8925. 
https://doi.org/10.3390/su13168925 

11.	 Amorim de Oliveira Í. Environmental justice and circular economy: Analyzing 
justice for waste pickers in upcoming circular economy in Fortaleza, Brazil. Circ 
Econ Sustain. 2021;1:815–834. https://doi.org/10.1007/s43615-021-00045-w 

12.	 Viljoen K, Blaauw P, Schenck R. ‘I would rather have a decent job’: Potential 
barriers preventing street-waste pickers from improving their socio-
economic conditions. S Afr J Econ Manag Sci. 2016;19:175–191. https://
doi.org/10.4102/sajems.v19i2.1258 

	 The myth of livelihoods through e-waste picking
	 Page 6 of 8

https://doi.org/10.17159/sajs.2022/12456
https://www.sajs.co.za/
https://doi.org/10.1111/j.1530-9290.2011.00345.x
https://doi.org/10.1016/j.jclepro.2013.04.043
https://doi.org/10.1016/j.jclepro.2020.124916
https://doi.org/10.1016/j.wasman.2015.09.040
https://doi.org/10.1016/j.wasman.2015.06.023
https://doi.org/10.1177/0094582X17726083
https://doi.org/10.1080/0376835X.2018.1483822
https://doi.org/10.1080/0376835X.2018.1483822
https://doi.org/10.5334/wwwj.50
https://doi.org/10.3390/su13168925
https://doi.org/10.1007/s43615-021-00045-w
https://doi.org/10.4102/sajems.v19i2.1258
https://doi.org/10.4102/sajems.v19i2.1258


7 Volume 118
Special issue: Waste as a Resource

Research Article
https://doi.org/10.17159/sajs.2022/12456

13.	 Chen M, Carre F, editors. The informal economy revisited: Examining the past, 
envisioning the future. London: Routledge; 2022.

14.	 Hart K. Opportunities and urban employment in Ghana. J Mod Afr Stud. 
1973;11:61–89. https://doi.org/10.1017/S0022278X00008089 

15.	 International Labour Organization (ILO). Informal economy [webpage on the 
Internet]. No date [cited 2022 Jun 23]. Available from: https://www.ilo.org/
global/topics/dw4sd/themes/informal-economy/lang--en/index.htm

16.	 Polese A. What is informality? (mapping) ‘the art of bypassing the state’ in 
Eurasian spaces – and beyond. Eurasian Geogr Econ. Forthcoming 2021. 
https://doi.org/10.1080/15387216.2021.1992791 

17.	 Banks N, Lombard M, Mitlin D. Urban Informality as a site of critical analysis. 
J Dev Stud. 2020;56:223–238. https://doi.org/10.1080/00220388.2019.15
77384 

18.	 Roy A. Urban informality: Toward an epistemology of planning. J Am Plan 
Assoc. 2005;71:147–158. https://doi.org/10.1080/01944360508976689 

19.	 O’Donovan C, Michalec A (Ola), Moon JR. Capabilities for transdisciplinary 
research. Res Eval. 2022;31:145–158. https://doi.org/10.1093/reseval/rvab038 

20.	 International Labour Organization (ILO). Formalizing the informal sector 
[webpage on the Internet]. c2016 [cited 2022 Jun 23]. Available from: https://
ilo.org/africa/media-centre/articles/WCMS_531715/lang--en/index.htm  

21.	 Chen M. Informal employment and development: Patterns of inclusion and 
exclusion. Eur J Dev Res. 2014;26:397–418. https://doi.org/10.1057/
ejdr.2014.31 

22.	 Conen W, Schippers J. Self-employment: Between freedom and insecurity. 
In: Conen W, Schippers J, editors. Self-employment as precarious work: 
A European perspective. Cheltenham: Edward Elgar Publishing Limited; 2019. 
p. 1–21.

23.	 Temkin B. Informal self-employment in developing countries: Entrepreneurship 
or survivalist strategy? Some implications for public policy. Anal Soc 
Issues Public Policy. 2009;9:135–156. https://doi.org/10.1111/j.1530-
2415.2009.01174.x 

24.	 Yamada G. Urban informal employment and self-employment in developing 
countries : Theory and evidence. Econ Dev Cult Change. 1996;44:289–314. 
https://doi.org/10.1086/452214 

25.	 Page J, Shimeles A. Aid, employment and poverty reduction in Africa. Afr Dev 
Rev. 2015;27:17–30. https://doi.org/10.1111/1467-8268.12136 

26.	 Oteng-Ababio M. When necessity begets ingenuity: E-waste scavenging as a 
livelihood strategy in Accra, Ghana. Afr Stud Q. 2012;13:1–21. 

27.	 Asibey MO, Lykke AM, King RS. Understanding the factors for increased 
informal electronic waste recycling in Kumasi, Ghana. Int J Environ Health Res. 
2022;32(2):305–320. https://doi.org/10.1080/09603123.2020.1755016 

28.	 Ohajinwa CM, Van Bodegom PM, Vijver MG, Peijnenburg WJGM. Health risks 
awareness of electronic waste workers in the informal sector in Nigeria. Int J 
Environ Res Public Health. 2017;14(8), Art. #911. https://doi.org/10.3390/
ijerph14080911 

29.	 Acquah AA, D’souza C, Martin BJ, Arko-Mensah J, Dwomoh D, Nti AAA, et al. 
Musculoskeletal disorder symptoms among workers at an informal electronic-
waste recycling site in Agbogbloshie, Ghana. Int J Environ Res Public Health. 
2021;18(4), Art. #2055. https://doi.org/10.3390/ijerph18042055 

30.	 Abalansa S, Mahrad B El, Icely J, Newton A. Electronic waste, an environmental 
problem exported to developing countries: The good, the bad and the ugly. 
Sustainability. 2021;13(9), Art. #5302. https://doi.org/10.3390/su13095302 

31.	 Yang J, Bertram J, Schettgen T, Heitland P, Fischer D, Seidu F, et al. Arsenic 
burden in e-waste recycling workers – A cross-sectional study at the 
Agbogbloshie e-waste recycling site, Ghana. Chemosphere. 2020;261, 
Art. #127712. https://doi.org/10.1016/j.chemosphere.2020.127712 

32.	 Ouabo RE, Ogundiran MB, Sangodoyin AY, Babalola BA. Ecological risk and 
human health implications of heavy metals contamination of surface soil 
in e-waste recycling sites in Douala, Cameroun. J Heal Pollut. 2019;9(21), 
Art. #190310. https://doi.org/10.5696/2156-9614-9.21.190310 

33.	 Yu EA, Akormedi M, Asampong E, Meyer CG, Fobil JN. Informal processing 
of electronic waste at Agbogbloshie, Ghana: Workers’ knowledge about 
associated health hazards and alternative livelihoods. Glob Health Promot. 
2017;24:90–98. https://doi.org/10.1177/1757975916631523 

34.	 Holt D, Littlewood D. Waste livelihoods amongst the poor – through the lens 
of Bricolage. Bus Strateg Environ. 2017;26:253–264. https://doi.org/10. 
1002/bse.1914 

35.	 Dias SM. Waste pickers and cities. Environ Urban. 2016;28:375–390. https://
doi.org/10.1177/0956247816657302 

36.	 Gutberlet J. Waste governance: An introduction. In: Urban recycling 
cooperatives. New York: Routledge / Taylor & Francis, 2016. p. 1–11. https://
doi.org/10.4324/9781315686523 

37.	 Talbott TC. Extended Producer Responsibility: Opportunities and challenges for 
waste pickers. In: Alfars L, Chen M, Plagerson S, editors. Social contracts and 
informal workers in the Global South. Cheltenham: Edward Elgar Publishing 
Limited; 2022. p. 126–143.

38.	 Silva de Souza Lima N, Mancini SD. Integration of informal recycling sector in 
Brazil and the case of Sorocaba City. Waste Manag Res. 2017;35:721–729. 
https://doi.org/10.1177/0734242X17708050 

39.	 South African Department of Environment, Forestry and Fisheries (DEFF), 
South African Department of Science and Innovation (DSI). Waste Picker 
Integration Guideline for South Africa: Building the recycling economy and 
improving livelihoods through integration of the informal sector. Pretoria; 
DEFF/DSI; 2020. Available from: https://wasteroadmap.co.za/wp-content/
uploads/2021/02/Waste-Picker-Integration-Guidelines.pdf 

40.	 South African Department of Environment, Forestry and Fisheries (DEFF). 
National Waste Management Strategy 2020. Pretoria: DEFF; 2020.

41.	 South African Department of Environment, Forestry and Fisheries (DEFF). 
National Environmental Management: Waste Act (59/2008): Regulations 
regarding extended producer responsibility. Government Gazette 43879. 
2020. Available from: http://www.greengazette.co.za/pages/national-gazette-
37230-of-17-january-2014-vol-583_20140117-GGN-37230-003 

42.	 Blaauw PF, Botha I, Schenck C, Blaauw D. The subjective well-being of day 
labourers in South Africa: The role of income and geographical location. S Afr 
J Econ Manag Sci. 2018;21, Art. #a2087. https://doi.org/10.4102/sajems.
v21i1.2087 

43.	 Blaauw P, Pretorius A, Viljoen K, Schenck R. Adaptive expectations and 
subjective well-being of landfill waste pickers in South Africa’s Free State 
Province. Urban Forum. 2020;31:135–155. https://doi.org/10.1007/s12132-
019-09381-5 

44.	 Schenck CJ, Blaauw PF, Viljoen JMM, Swart EC. Exploring the potential health 
risks faced by waste pickers on landfills in South Africa: A socio-ecological 
perspective. Int J Environ Res Public Health. 2019;16(11), Art.  #2059. 
https://doi.org/10.3390/ijerph16112059 

45.	 South African Department of Environment, Forestry and Fisheries (DEFF), 
South African Department of Science and Innovation (DSI). Waste Picker 
Integration Guideline for South Africa: Building the recycling economy and 
improving livelihoods through integration of the informal sector. Pretoria: 
DEFF/DSI; 2020.

46.	 Sekhwela MM, Samson M. Contested understandings of reclaimer 
integration-insights from a failed Johannesburg pilot project. Urban Forum. 
2020;31:21–39. https://doi.org/10.1007/s12132-019-09377-1 

47.	 Simatele DM, Dlamini S, Kubanza NS. From informality to formality: 
Perspectives on the challenges of integrating solid waste management into the 
urban development and planning policy in Johannesburg, South Africa. Habitat 
Int. 2017;63:122–130. https://doi.org/10.1016/j.habitatint.2017.03.018 

48.	 Viljoen JMM. Economic and social aspects of street waste pickers in 
South Africa [PhD thesis]. Johannesburg: University of Johannesburg; 2014. 
http://hdl.handle.net/10210/12273

49.	 Viljoen JMM, Schenck CJ, Blaauw PF. The role and linkages of buy-back 
centres in the recycling industry: Pretoria and Bloemfontein (South Africa). 
Acta Commerc. 2012;12, Art. #a125. https://doi.org/10.4102/ac.v12i1.125 

50.	 Easterlin RA, McVey LA, Switek M, Sawangfa O, Zweig JS. The happiness–
income paradox revisited. Proc Natl Acad Sci USA. 2010;107(52):22463–
22468. https://doi.org/10.1073/pnas.1015962107 

51.	 Van Wyk AM, Blaauw PF, Pretorius A, Schenck R, Freeman R. Investigating 
the subjective well-being of the informally employed: A case study of day 
labourers in Windhoek and Pretoria. Acta Commer. 2020;20, Art.  #a825. 
https://doi.org/10.4102/ac.v20i1.825 

	 The myth of livelihoods through e-waste picking
	 Page 7 of 8

https://doi.org/10.17159/sajs.2022/12456
https://www.sajs.co.za/
https://doi.org/10.1017/S0022278X00008089
https://www.ilo.org/global/topics/dw4sd/themes/informal-economy/lang--en/index.htm
https://www.ilo.org/global/topics/dw4sd/themes/informal-economy/lang--en/index.htm
https://doi.org/10.1080/15387216.2021.1992791
https://doi.org/10.1080/00220388.2019.1577384
https://doi.org/10.1080/00220388.2019.1577384
https://doi.org/10.1080/01944360508976689
https://doi.org/10.1093/reseval/rvab038
https://ilo.org/africa/media-centre/articles/WCMS_531715/lang--en/index.htm
https://ilo.org/africa/media-centre/articles/WCMS_531715/lang--en/index.htm
https://doi.org/10.1057/ejdr.2014.31
https://doi.org/10.1057/ejdr.2014.31
https://doi.org/10.1111/j.1530-2415.2009.01174.x
https://doi.org/10.1111/j.1530-2415.2009.01174.x
https://doi.org/10.1086/452214
https://doi.org/10.1111/1467-8268.12136
https://doi.org/10.1080/09603123.2020.1755016
https://doi.org/10.3390/ijerph14080911
https://doi.org/10.3390/ijerph14080911
https://doi.org/10.3390/ijerph18042055
https://doi.org/10.3390/su13095302
https://doi.org/10.1016/j.chemosphere.2020.127712
https://doi.org/10.5696/2156-9614-9.21.190310
https://doi.org/10.1177/1757975916631523
https://doi.org/10.1002/bse.1914
https://doi.org/10.1002/bse.1914
https://doi.org/10.1177/0956247816657302
https://doi.org/10.1177/0956247816657302
https://doi.org/10.4324/9781315686523
https://doi.org/10.4324/9781315686523
https://doi.org/10.1177/0734242X17708050
https://wasteroadmap.co.za/wp-content/uploads/2021/02/Waste-Picker-Integration-Guidelines.pdf
https://wasteroadmap.co.za/wp-content/uploads/2021/02/Waste-Picker-Integration-Guidelines.pdf
http://www.greengazette.co.za/pages/national-gazette-37230-of-17-january-2014-vol-583_20140117-GGN-37230-003
http://www.greengazette.co.za/pages/national-gazette-37230-of-17-january-2014-vol-583_20140117-GGN-37230-003
https://doi.org/10.4102/sajems.v21i1.2087
https://doi.org/10.4102/sajems.v21i1.2087
https://doi.org/10.1007/s12132-019-09381-5
https://doi.org/10.1007/s12132-019-09381-5
https://doi.org/10.3390/ijerph16112059
https://doi.org/10.1007/s12132-019-09377-1
https://doi.org/10.1016/j.habitatint.2017.03.018
http://hdl.handle.net/10210/12273
https://doi.org/10.4102/ac.v12i1.125
https://doi.org/10.1073/pnas.1015962107
https://doi.org/10.4102/ac.v20i1.825


8 Volume 118
Special issue: Waste as a Resource

Research Article
https://doi.org/10.17159/sajs.2022/12456

52.	 Diener E. Subjective well-being. In: Diener E, editor. The science of well-being. 
Dordrecht: Springer; 2009. p. 11–58.

53.	 Proctor C. Subjective well-being. In: Michalos A, editor. Encyclopedia of quality 
of life and well-being research. Amsterdam: Springer; 2014. p. 6437–6441.

54.	 Schenck CJ, Blaauw PF, Viljoen JMM. The socio-economic differences 
between landfill and street waste pickers in the Free State Province of 
South Africa. Dev South Afr. 2016;33:532–547. https://doi.org/10.1080/03
76835X.2016.1179099 

55.	 Oteng-Ababio M, Amankwaa EF, Chama MA. The local contours of scavenging 
for e-waste and higher-valued constituent parts in Accra, Ghana. Habitat Int. 
2014;43:163–171. https://doi.org/10.1016/j.habitatint.2014.03.003 

56.	 Yu D, Blaauw D, Schenck R. Waste pickers in informal self-employment: 
Over-worked and on the breadline. Dev South Afr. 2020;37:971–996. https://
doi.org/10.1080/0376835X.2020.1770578 

57.	 Adanu SK, Gbedemah SF, Attah MK. Challenges of adopting sustainable 
technologies in e-waste management at Agbogbloshie, Ghana. Heliyon. 
2020;6, e04548. https://doi.org/10.1016/j.heliyon.2020.e04548 

58.	 Acquah AA, D’Souza C, Martin B, Arko-Mensah J, Nti AA, Kwarteng L, et al. 
Processes and challenges associated with informal electronic waste recycling 
at Agbogbloshie, a suburb of Accra, Ghana. Proc Hum Factors Ergon Soc 
Annu Meet. 2019;63:938–942. https://doi.org/10.1177/1071181319631219 

59.	 Tocho JA, Waema TM. Towards an e-waste management framework in 
Kenya. Info. 2013;15:99–113. https://doi.org/10.1108/info-05-2013-0028 

60.	 Ogungbuyi O, Nnorom IC, Osibanjo O, Schluep M. e-Waste Country 
assessment Nigeria. Swiss Fed Lab Mater Sci Technol. 2012:1–97.

61.	 Amankwaa EF. Livelihoods in risk: Exploring health and environmental 
implications of e-waste recycling as a livelihood strategy in Ghana. J Mod 
Afr Stud 2013;51:551–575. https://doi.org/10.1017/S0022278X1300058X 

62.	 Acquah AA, Souza CD, Martin BJ, Arko-mensah J, Botwe PK, Tettey P, et al. 
A preliminary assessment of physical work exposures among electronic 
waste workers at Agbogbloshie, Accra Ghana. Int J Ind Ergon. 2021;82, 
Art. #103096. https://doi.org/10.1016/j.ergon.2021.103096 

63.	 Lydall M, Nyanjowa W, James Y. Mapping South Africa’s waste electrical and 
electronic equipment (WEEE) dismantling, pre-processing and processing 
technology landscape – Waste Research Development and Innovation 
Roadmap Research Report. Johannesburg: Mintek; 2017.

64.	 Chvatal JA, De v Smit A. Waste management policy: Implications for 
landfill waste salvagers in the Western Cape. Int J Environ Waste Manag. 
2015;16:1–26. https://doi.org/10.1504/IJEWM.2015.070480 

65.	 Owusu-Sekyere K, Batteiger A, Afoblikame R, Hafner G, Kranert M. Assessing 
data in the informal e-waste sector: The Agbogbloshie Scrapyard. Waste 
Manag. 2022;139:158–167. https://doi.org/10.1016/j.wasman.2021.12.026 

66.	 South African Department of Environment, Forestry and Fisheries (DEFF). 
Amendments to the Regulations and Notices regarding Extended Producer 
Responsibility 2020. Government Gazette 44539. 2021. Available from: http://
www.greengazette.co.za/pages/national-gazette-37230-of-17-january-2014-
vol-583_20140117-GGN-37230-003 

67.	 Rutkowski JE, Rutkowski EW. Expanding worldwide urban solid waste recycling: 
The Brazilian social technology in waste pickers inclusion. Waste Manag Res. 
2015;33:1084–1093. https://doi.org/10.1177/0734242X15607424 

68.	 Gutberlet J, Besen GR, Morais LP. Participatory solid waste governance and 
the role of social and solidarity economy: Experiences from São Paulo, Brazil. 
Detritus. 2020;13:167–180. https://doi.org/10.31025/2611-4135/2020.14024 

69.	 Twagirayezu G, Irumva O, Uwimana A, Nizeyimana JC. Current status of 
e-waste and future perspective in developing countries : Benchmark Rwanda. 
Energy Environ Eng. 2021;8: 1-12. https://doi.org/10.13189/eee.2021.080101

	 The myth of livelihoods through e-waste picking
	 Page 8 of 8

https://doi.org/10.17159/sajs.2022/12456
https://www.sajs.co.za/
https://doi.org/10.1080/0376835X.2016.1179099
https://doi.org/10.1080/0376835X.2016.1179099
https://doi.org/10.1016/j.habitatint.2014.03.003
https://doi.org/10.1080/0376835X.2020.1770578
https://doi.org/10.1080/0376835X.2020.1770578
https://doi.org/10.1016/j.heliyon.2020.e04548
https://doi.org/10.1177/1071181319631219
https://doi.org/10.1108/info-05-2013-0028
https://doi.org/10.1017/S0022278X1300058X
https://doi.org/10.1016/j.ergon.2021.103096
https://doi.org/10.1504/IJEWM.2015.070480
https://doi.org/10.1504/IJEWM.2015.070480
http://www.greengazette.co.za/pages/national-gazette-37230-of-17-january-2014-vol-583_20140117-GGN-37230-003
http://www.greengazette.co.za/pages/national-gazette-37230-of-17-january-2014-vol-583_20140117-GGN-37230-003
http://www.greengazette.co.za/pages/national-gazette-37230-of-17-january-2014-vol-583_20140117-GGN-37230-003
https://doi.org/10.1177/0734242X15607424
https://doi.org/10.31025/2611-4135/2020.14024
https://doi.org/10.13189/eee.2021.080101

	_Hlk24362385
	_Hlk11152902
	_heading=h.17dp8vu
	_heading=h.3rdcrjn
	_heading=h.1t3h5sf
	_heading=h.t8yzif94akjm
	_heading=h.3dy6vkm
	_heading=h.3znysh7
	_heading=h.tyjcwt
	_heading=h.1fob9te
	_heading=h.2et92p0

