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Abstract

Electronic waste (e-waste) pertains to all electrical and electronic devices
that have reached the end of their operational life. It  contains hazardous
toxins and pose a  hazard to the environment and to humans if managed
improperly.  E-waste  generation is  rapidly  increasing  globally  and  is
around 500 kt per annum in South Africa.  There have been,  however,
dearth studies conducted on e-waste management systems, particularly in
developing countries, South Africa included. The purpose of this study is
to offer the views of four South African industry stakeholder groups on
the effective management of household e-waste with the focus on the role
of the South African Government to manage the system and to investigate
the availability of  recycling infrastructures and refurbishing centres.  The
practical and academic importance of the study is to contribute to a safe
and efficient recycling environment where human health and economic
sustainability  are  addressed.  A qualitative research design  was  used to
collect  data  from  various  stakeholders.  Twenty  participants,  directly
involved in e-waste management systems, were included in the sample. A
broad range of views and perspectives were covered by means of an open-
ended  questionnaire  with  probing  questions.  The  study  used  thematic
analysis to generate observations and findings from the interviews. It has
been  found  that  the  South  African  government  should  facilitate  the
management  structures  of  e-waste  and  initiate  dedicated  e-waste
legislation with the help of industry experts. There is, however, mistrust in
the  South  African  Government  to  manage  e-waste  structures  due  to
political  agendas  and  a  history  of  financial  mismanagement.  Further
findings  are  that  there  are  no  recycling  facilities  in  rural  areas  or  in
country  towns,  and  for  certain  e-waste  types  there  are  no  recycling
facilities at all, e.g. for fluorescent tubes. There is also almost no electrical
equipment refurbishing centres in the country. The research contributes to
the development  of  a  management  framework to  recycle  household  e-
waste.  
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1. Introduction

1.1. Background

Waste  electrical  and electronic  equipment  (WEEE),  or  e-waste,  is  electrically  or  battery-operated

equipment, as well as the components that make up these products, which have come to the end of its

“useful life” (World Economic Forum, 2019). Globally the e-waste generation rate is fast increasing

and estimates are that in 2021 there were 52 million tonnes, which could increase to 120 million

tonnes in 2050 (World Economic Forum, 2019). The biggest percentage of e-waste (83%) is disposed

on landfills, burned to extract valuable material, treated in a sub-standard way, and illegally traded

(Shahabuddin et al. 2023). Only 17.4% of e-waste is correctly collected, recycled, and disposed (Forti

et al. 2020). This amounts to around $57 billion (US) wastage of valuable materials as a  ton of e-

waste contains 100 times more gold than a ton of gold ore (World Economic Forum, 2019; The

Business Research Company, 2021).

In Africa, the per capita e-waste creation is  2.5 kg per year on average, which is noticeably less

compared to developed nations such as Europe at 16.2 kg and the Americas at 13.3 kg. On the African

continent Egypt, Nigeria, and South Africa generated the majority of the 2.9 Mt of e-waste in 2019.

Around 416 kt of e-waste was generated in South Africa in 2019, mostly not collected or recycled at

all (Forti  et al., 2020). E-waste is normally stored at homes, dumped in refuse bins, disposed of at

landfill  sites  or  recycled  by  the  informal  sector,  as  less  than  13%  of  households  participate  in

recycling in South Africa (Mhlanga, 2018; Wise Move, 2024). 

E-waste contains hazardous toxins as well as valuable materials. It is thus extremely important to have

safe and efficient material recovery and recycling of e-waste to ensure environmental and human

health,  while  economic  gains  are  received  (Geneva  Environment  Network,  2024).  In  developing

African  countries,  environmental  contamination  and human exposure  can  be huge  threats  due to

unsuitable  and  insufficient  management  of  e-waste  (Maes  &  Preston-Whyte,  2022).  The  World

Economic Forum (2021) identified e-waste recycling as a key opportunity for economic significance

and circularity/ transformative potential.

A  study  by  Resmi  and  Fasila  (2017)  revealed  that  a  significant  percentage  of  products  can  be

refurbished  from  collected  e-waste.  On  average,  40  to  50%  of  the  collected  samples  could  be

refurbished,  regardless  of  the  number  of  components  considered  for  a  product  type.  The authors

suggested that e-waste collected must be initially filtered for possible refurbishing, thus reducing the

e-waste transported to recycling plants by 50 to 60%. Refurbished products can be sold in secondary

markets at lower prices, create jobs, and contribute to the circular economy. 

The main focus of the few recycling facilities that do exist in South Africa is on personal computer or

laptop boards recycling as these boards contain valuable fractions such as  gold, silver,  palladium,



platinum, copper, aluminium, iron, steel, and plastics which can be extracted (Desco, 2019). With

South Africa not having the technology to handle large-scale processing, roughly 80% of plastic and

90% of printed circuit boards recovered from e-waste in South Africa are exported for reprocessing

(Industry-meets-science series, 2016).

           

1.2. Problem Statement

Several  academics  have  considered  e-waste  management  systems  and  practices  in  industrialising

countries  in  an  attempt  to  provide  solutions  to  the  increasing  quantities  (Zacho  et  al.,  2018;

Boubellouta & Kusch-Brandt,  2021). Some studies compared the e-waste management systems in

developed and developing countries and found that the policies of e-waste management are stringent

and well organised in developed countries, whereas a lack in legislation, less stakeholder involvement,

issues of illegal movement of e-waste, and inefficient recycling methods were found in most of the

developing countries (Rautela & Yadav, 2023). The same authors indicate that South Africa has no

dedicated  e-waste  legislation  and  concluded  that  many  developing  nations  should  have  stringent

regulations to ensure efficient e-waste measures are in place at every stage of the electrical product

life cycle.  Pan  et  al.  (2022) suggest  that  future research must  examine recycling systems from a

perspective  of  policies  and  laws,  the  socio-economic  or  cultural  context,  manufacturer’s

responsibility,  recycling  infrastructure,  etc.  Patil  and  Ramakrishna  (2020)  have  highlighted  the

important role governments must play to address and steer e-waste challenges with the ultimate aim of

having effective legislation, especially for developing countries. 

Limited studies on e-waste management systems and practices in developing countries could be found

and very few investigated e-waste management systems and practices in South Africa (Erdiaw-Kwasie

et al., 2024)

In South Africa, reconditioned and secondary electronic items are in high demand which increases the

generation of  e-waste.  This  is  due to  the  shorter  product  lifespan and a  rapid transition of these

products into the local e-waste stream. Electrical and electronic products are mainly imported into all

African countries, South Africa included (Workman, 2023). A Cape Town study, conducted by Grant

(2019),  highlights  that  there  are  proven negative effects of  uncontrolled e-waste  recycling on the

ecosystem and the well-being of humans, but despite this, proven solutions to address this challenge

are almost non-existent in African countries. 

Lessons learnt from the countries where equipment originate and e-waste programmes exist, such as

the European Union (EU) and Japan, have not been transferred to developing countries.  Although

there has been an improvement in the African legal and institutional infrastructure for managing e-

waste, it is still rather weak (World Economic Forum, 2021). A well-organised management plan with

stringent legislation is crucial in every stage of the e-waste life cycle, from manufacturing electrical



and electronic equipment (EEE) to recycling. At the same time proper infrastructure and eco-friendly

processes are essential to ensure sustainable e-waste management (Dhir et al., 2021; Vishwakarma et

al., 2022). As of 2019 only 78 countries have enforced legislation, policy, and regulation for E-waste,

with developing countries lacking legislation (Forti et al., 2020). 

What is the problem: There are drastically increasing storage-stockpiles and e-waste production levels

in South Africa (Department of Environmental Affairs, 2018). At the same time there are also limited

success of reuse, refurbishment, and recycling efforts in developing countries, while South Africa is

seen to be a dumping site for e-waste (Vaccari et al., 2019). The South African problem is that there is

no  formally  managed  e-waste  sector,  legislation  is  sketchy,  and  the  recycling  and  refurbishing

infrastructure are unknown. Research on how to effectively management the e-waste system in South

African  needs  to  be  conducted  and  the  possible  lack  of  e-waste  recycling  facilities  needs  some

highlighting.

A lack of a proper e-waste management system and infrastructure causes poor performance. This is

also evident in South Africa. This e-waste research focussed on domestic e-waste and the qualitative

research intends to offer the views of South African e-waste stakeholders on the shortcomings and

suggestions to manage e-waste effectively in South Africa. Without an effective management system

and recycling  infrastructure,  e-waste  will  just  pile  up  in  homes,  be  disposed  of  in  landfills,  and

humans and the environment will be negatively affected.

1.3. Research objectives

The research objectives are twofold:

a) To investigate what role the South African Government should play to enable and institute an

e-waste management system.

b) To investigate if, and where there is 1) a lack of e-waste recycling infrastructures as well as 2)

the availability of electrical/electronic refurbishing centres. 

1.3.1. Research approach  

A qualitative study was conducted through semi-structured interviews. The participants were from

four  different  categories  of  experts  involved  in  the  e-waste  scenario  in  different  capacities.  The

categories  interviewed  were:  1)  e-waste  environmentalists,  2)  government  entities,  3)  recycling

entities, and 4) supply chain members. 



1.4. Research question

From the background, problem statement, and research objectives the following research question was

formulated:  What  are  the  views  of  key  stakeholders  involved  in  the  lifecycle  of  electrical  and

electronic equipment on mechanisms to develop a sustainable e-waste management system in South

Africa?

The introduction of this paper is followed by a literature review, the research methodology, results and

findings, management implications, and a section on conclusions, limitations, and future research. The

paper is concluded with the reference section. 

2. Literature Review

2.1. E-waste legislation and practices in developing countries

The 1989 Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and

their Disposal came into force on 5 May 1992. The main objective of the Basel Convention is the

protection of the environment and that of human health against the negative effects of wastes that are

hazardous (UNEP, 2011). South Africa is a signatory to the Basel Convention (UNEP 2012). African

countries created the Bamako Convention, to address shortcomings in the Basel Convention, which is

an instrument that controls the movement of hazardous wastes across national borders of countries to

prevent developed countries illegally dumping waste in developing countries (Webster, 2002; UNEP,

1998). The  enforcement  of  the  environmental  laws  in  South  Africa  is  not  uniformly  done when

dealing with hazardous waste, including e-waste. As it is done by different government departments,

there is often a lack of cooperation and conflict between national and provincial government as they

share constitutional power on pollution (UNEP, 2009).

2.2. Collection and recycling practises in South Africa

A major e-waste collector, Desco Recycling, collects e-waste from bins that are placed at Makro, Hi-

Fi Corporation, and Incredible Connection, and receive e-waste at their recycling plant (Mhlanga,

2018). Access to e-waste is, however, limited in South Africa due to it being stored in homes, offices,

and  storerooms.  Unlocking  the  e-waste  can  grow  the  recycling  economy,  increase  technology

investment, and create new technologies (Naidoo, 2017).

South African recycling processes are not uniform. Universal Recycling Company (a ferrous and non-

ferrous  metals  recycler)  uses  a  combination  of  shredding,  conveyor  belts,  rotary  magnets,  water

separation,  granulation,  extractors,  and  shears  and  balers  (Universal  Recycling  Company,  2024).



Desco Recycling largely relies on dismantling and hand sorting, as well as disassembling computers

to resell usable parts to the second-hand market. They also make use of machinery that was developed

to process PC boards. These PC board fractions are then transported to a refinery for smelting and

extraction of valuable  materials.  Dismantled fractions  are sold locally  and internationally  (Desco,

2023).

Due to South Africa not  having the technology to handle large-scale processing,  roughly 80% of

plastic and 90% of printed circuit boards are exported for reprocessing while illegal exports to India or

China occur (Naidoo, 2017).

2.3. E-waste recycling and management challenges 
The importing of toxic e-waste into African countries complicates the problem of sustainable e-waste

management (Borthakur, 2020). Guarnieri  et al.  (2020) identify a lack of e-waste collection; poor

government policies; a lack of infrastructure and technical knowledge in recycling, etc. as recycling

challenges in developing countries.

E-waste  collected  by  the  informal  sector  has  no  formal  government  structure  or  regulation  and

produce several challenges (Shevchenko  et al.,  2019). In developing countries, informal operators

often use inefficient and harmful processes such as burning of wires to extract metals, acid leaching to

extract precious metals, and harmful residue disposal. This leads to environmental- and health-related

damages. Vulnerable e-waste workers without equipment and training are thus subjected to health

problems and physical injuries (Maes & Preston-Whyte, 2022). E-waste recycling in developing Asia

Pacific countries such as Bangladesh, Pakistan, Malaysia, Cambodia, and the Philippines are mainly

done by informal recyclers due to limited e-waste legislation and a lack of recycling facilities (Herat,

2021).

A  lack  of  consumer  awareness  of  the  negative  environmental  and  health  impacts,  disposal

uncertainties,  limited  e-waste  collection  infrastructure  particularly  in  rural  areas,  and  limited

enforcement regulations further contribute to the complexities of e-waste management (Borthakur,

2020; Ichikowitz & Hattingh, 2020). 

From  the  literature  it  is  clear  that  globally  the  management  of  e-waste  is  sometimes  effective,

sometimes non-existent,  and normally  poorly  regulated  in  developing  countries.  Interventions  are

required as proper e-waste management is essential to address this growing problem and promote

sustainable development, especially in developing countries such as South Africa (Garg et al., 2023;

Shahabuddin et al., 2023). Mistakes being made as well as successes should be investigated using the

feedback from various stakeholders in the South African e-waste scenario.



3. Research Methodology

3.1. Sampling

Based on their expertise and involvement in household e-waste, expert participants from the four

sectors  were  purposefully  selected  by  means  of  non-probability  purposive  sampling.  To  ensure

inclusiveness  and  expansiveness,  20  participants  directly  involved  in  the  e-waste  scenario  were

included in the sample. The representation of the four key sectors involved in household e-waste

collection were: 

Environmental specialists (ES) – 4: Specialise in studying and ensuring that e-waste is managed in a

manner that conserves resources, protects the environment, and minimises health risks.

Government authorities (GA) – 9: Authorities on national (1), provincial (4), and local government (4)

levels responsible for general waste management, including e-waste portfolios.

Recycling/disposal entities (RDE) – 5: Entities active in collection, disassembling, refurbishing, and

recycling of e-waste. 

Supply chain members (SCM) – 2: Members who produce, distribute, and retail electronic equipment. 

A broad range of views and perspectives could thus be covered as each person from the different

sectors  and sub-sectors  has  unique views  and insights,  which  assisted  the researcher  to  obtain  a

holistic and rich view from experts, and to then use this focused and relevant data to ensured that in-

depth insights aligned with the research objectives (Quinlan  et al., 2019). The original participants

were requested to refer other participants who meet the required criteria, thus chain referral sampling.

This sampling technique is very useful in hard-to-reach populations (such as the e-waste sector), as

participants can best guide one to experts in the field (Quinlan  et al., 2019). The participants were

purposively  selected  for  the  current  study to  represent  four  stakeholder  groups  active in  e-waste

collection from household consumers. 

3.2. Data collection  
A  flexible  interview  guide,  allowing  spontaneous  and  in-depth  exploration,  was  used  as  data-

collection  method  in  the  semi-structured  interviews.  The  interviews  were  conducted  at  the

participants'  offices  or  preferred venue.  The interviews took an  average of  55  minutes  and were

conducted over a period of 3 months. Rich, contextualised data were collected using a combination of

pre-determined topics and open-ended questions with the ability to delve and adapt into participants'

unique experiences and perspectives was maintained (Corbin & Strauss, 2015).



3.3. Data analysis

In the qualitative research design, inductive thematic analysis was applied. Themes, categories, and

patterns  were identified and analysed using the collected data,  while there  were no preconceived

categories  or  theories.  To  generate  insights  and  identify  meaningful  patterns,  an  iterative  and

systematic  process  was  followed  to  organise  and  code  the  data.  New  perspectives  and  novel

theoretical insights were generated using this flexible approach as the richness and complexity of the

data could be explored (Merriam &  Grenier, 2019).  ATLAS.ti, a qualitative data analysis software

package, was used to organise, code, and analyse the transcribed interviews. Higher order thematic

patterns  were identified after  the coding and categorising of the  data.  The themes and categories

derived from the data analysis were visually displayed in conceptual network diagrams, as can be seen

from Figure 1. 

Figure 1: Own compilation: Problem areas regarding recycling infrastructure in South Africa
and the role of government to address the recycling needs

3.4. Trustworthiness and ethical considerations
To enrich the trustworthiness of the study crucial criteria, as Lincoln and Guba (1985) suggest, were

employed. 

 Credibility:  Refers  to  the  degree  to  which  the  research  findings  are  trustworthy  and

believable. Sufficient time was spent in the field to develop a deep understanding of the e-

waste context and it was improved through peer probing between researchers. 

     Transferability: Refers to the usefulness, to other researchers, of study findings in similar

conditions (Marshall & Rossman, 2011). A range of perspectives can be captured by other

researchers from the detailed descriptions given on the methods and context provided on the

diverse sample.

 Confirmability: Refers to the degree to which the research findings are free from researcher

influence or bias (Shenton, 2004). This was enhanced via peer reviews and reflexivity.

Government's involvement 
in addressing e-waste 
recycling needs

Recycling 
shortcomings and 
needs



 Dependability: Refers to the degree to which the research findings are stable and consistent.

This was ensured by keeping an audit trail of all research decisions and procedures during

the research process.  

This  research  forms  part  of  a  PhD  thesis.  Ethical  considerations  were  strictly  implemented  as

informed  consent  was  obtained  before  data  was  collected,  transcriptions  were  safely  stored,  and

anonymity  maintained  as  no  details  of  participants  or  their  companies  were  revealed  to  anyone.

Ethical  clearance  was  obtained  from  the  Ethics  Committee,  Engineering,  of  the  North-West

University. The ethics number is NWU-00040-16-S1.

4. Results and Findings

In this section the results and findings are discussed. The research objectives were to determine what

role the South African Government should play to enable and institute an e-waste management system

and secondly, to investigate if and where there is a lack of e-waste recycling infrastructures, as well as

whether there is availability of electrical/electronic refurbishing centres. The two themes and their

associated  categories  will  be  discussed  and supporting  verbatim quotations  will  be  given.  In  the

quotations,  the  use  of  “P”  refers  to  a  person and the  abbreviations  refer  to  the  role  played,  for

example,  P2GA  is  Person  2,  from  a  Government  Authority.  Figure  2  shows  that  the  findings

addressing the research question are based on two themes and associated categories, as interpreted in

the following sections.

PROBLEM AREAS REGARDING THE ROLE OF GOVERNMENT TO ADDRESS THE RECYCLING  NEEDS 
AND THE RECYCLING INFRASTRUCTURE IN SOUTH AFRICA

Theme 1: Government's 
involvement in addressing e-

waste recycling needs

Government should facilitate the 
recycling management of e-waste 

Government should set up legislation

Government corruption

Theme 2: Recycling 
shortcomings and needs

Lack of recycling facilities in areas and on specific 
e-waste types in South Africa

Lack of electrical equipment refurbishing centres



Figure 2: Own compilation: Themes and categories – Results from analysis 

4.1. Theme 1: Government's involvement in addressing e-waste recycling needs

This theme relates to the perceived role and attitude towards the South African Government related to

an e-waste management system. The categories are discussed below.

4.1.1. Government should facilitate the recycling management of e-waste

These comments refer to the opinion that in terms of the Government's role in the e-waste system their

aim  should  be  to  facilitate  and  promote  the  recycling  of  e-waste  and  to  spread  awareness.  For

example, P2ES eluded the following: 

“Well, I think Government is the enabler, you know, so we think we’ve got a plan as other

sectors will submit industry waste management plans, but if Government doesn’t enable it by a

section 28 notice, or section 18 notice, it’s never going to happen. So that’s Government’s

role…”. This was supported by P1ES who is  of the view that  “There’s a lot of very, very

important  roles  that  government  can  play,  and  I  think  a  lot  of  people  are  saying  to  tell

government to stay the hell away, but I think government needs to accept its responsibility in

terms of creating an enabling environment, which is what government should be doing”

Participants indicated that the e-waste industry should assist the Government by writing the norms and

standards  (P1ES,  P5GA,  P12GA,  and  P19SCM),  as  they  are  the  experts  in  the  field.  Hereafter

Government should take on the role of implementer, overseer, and regulator (P1ES, P2ES, P3ES,

P4ES, P5GA, P10GA, P12GA, and P19SCM). Contrary to the past, Government should be hands-on

(P10GA) and create an enabling environment by providing space for recycling facilities as well as a

non-restrictive  legislative  environment  (P1ES,  P2ES,  P3ES,  P4ES,  and  P12GA).  This  view  is

supported by other studies (Patil & Ramakrishna, 2020). Some form of public education should also

be part of the Government’s involvement (P3ES).

4.1.2. Government should set up legislation
These comments refer to the opinion that Government's main role in the e-waste management system

should  be  to  institute  legislation  to  steer  and  enforce  responsible  recycling.  For  example,  P5GA

suggested: 

“I think they should put the legislation in place that will turn the checks and balances that has

to be done, what’s the internal and the external controls that should be done”. 

This was supported by P12GA who is of the following view: 



“Of course, legislator, and not just making legislations that never get enforced, or making

legislations that no one can adhere to, but actually consulting with the stakeholders that will be

affected and not from a top to bottom approach, but to really sit down with those people and

learn the realities of what it would mean to have this by-law in place ja.”

In terms of the Government’s role in the e-waste system, they should be responsible for setting up

legislation by incorporating the norms and standards received from expert stakeholders in the e-waste

industry to ensure a fair, level playing field which has auditable checks and balances (P3ES, P4ES,

P5GA, P15RDE, P18RDE, P19SCM, and P20SCM). This finding agrees with other studies (Dhir et

al., 2021; Vishwakarma et al., 2022; Forti et al., 2020). As a first step, the dumping of e-waste in

landfills should be banned (P1ES and P16RDE) and legislation must also be achievable (P3ES and

P20SCM) by all levels of government, namely national, provincial, and local (P1ES).

4.1.3. Government corruption

This category refers to the mistrust in the South African Government and a belief that the Government

officials are corrupt. Participants want the Government not to interfere with current efficient recycling

facilities and to allow producer responsibility organisations (PROs) to manage the e-waste recycling

system.  All  participants  were of  the  opinion that  the  South African Government  should not  take

charge of the management of the e-waste scenario as they have  political priorities, do not see the

environmental impact, and cut corners in terms of health and safety regulations. Participants see the

South  African  Government  as  a  corrupt  institution  that  seeks  to  fill  its  coffers  for  personal  and

political use. For example, P14RDE stated that:

 “The environmental impact, the hazardous impact on … So they [referring to Government]

don’t see it at all. I think the only time the Government will actually do anything about it, is if

they see there’s a financial gain for them, which shouldn’t be the thing.” This was supported by

P1ES who is of the view that “The corruption and fraud and mismanagement and everything

else in government, no.”

There is a concern that if SARS collects any fees, it might disappear and there will be no transparent

feedback (P1ES,  P3ES,  P4ES,  P5GA,  and P14RDE).  Examples  of  the  plastic  shopping bag  and

REDISA mismanagement were cited as reasons for the distrust in Government to run the waste sector

(P5GA and P7GA). The view is that any possible (recycling) fees must be spent appropriately and not

for Government to profit from it (P3ES and P4ES).

Some participants acknowledged that there are some recycling systems in place. The view is that the

Government should not interfere with them as it will result in recyclers leaving these systems, which

would be detrimental to e-waste recycling (P3ES). The industry, therefore, needs commitment from



Government to allow a PRO to manage e-waste management, as this is the only way consumers would

benefit at all (P3ES and P5GA). 

Illegal importing of e-waste (Borthakur, 2020; Guarnieri  et al.,  2020), illegal exporting of e-waste

(Naidoo, 2017), and the negative effects of informal recyclers have been cited as activities which are

not conducive to proper recycling practices. No literature could, however, be found where research

has shown such a negative perception and mistrust towards a government. The new Government of

National Unity (GNU), founded in June 2024, needs to address the perception by actively involving

the role players in the e-waste industry.

4.2. Theme 2: Recycling shortcomings and needs
This theme  relates to the challenges South Africa experiences with  problematic e-waste categories,

geographical areas, and a lack of refurbishing facilities to give electrical and electronic equipment a

second life. These categories are discussed below.

4.2.1. Lack of recycling facilities for specific e-waste types in South Africa in geographical
areas

The lack of recycling facilities refers to identification of problematic recycling facilities for some e-

waste  categories,  as  well  as  geographical  areas  in  South  Africa  which  do  not  have  available

infrastructure. The participants expressed negative sentiment towards the fact that crucial recycling

facilities are non-existent for 1) some toxic e-waste types and 2) the unavailability of facilities in rural

areas. For example, P14RDE stated: 

CRT monitors, your fluorescent tubes, toners, your laser drum toners, lithium-ion batteries, a

very,  very big problem for  us,  it’s  such a big problem for us  … because there is  no safe

recycling solution in South Africa at the moment for them. So, Lithium-ion, nickel hydrate,

CRT monitors as well as your toners, like for your HP printers and things like that, your toners

is  made from a very, very hard plastic,  that is not easily malleable or easily re-melted and

reused again, so that is a big problem for us as well.  

In terms of the unavailability of facilities, P19SCM is of the view that  “… I think all of your lower

income areas are lacking that infrastructure, and obviously your rural areas, they’ve got nothing.”

For  many e-waste  categories  there  are  no  recycling  facilities  in  South  Africa  (P1ES,  P2ES,  and

P12GA). This is in line with the study conducted in developing Asia-Pacific countries (Herat, 2021;

Vaccari  et al., 2019).  White goods (also referred to as large domestic appliances (LDAs — such as

refrigerators,  freezers,  and  stoves)  are  manufactured  from  low-grade  steel,  making

chlorofluorocarbon, oil, and foam extraction uneconomical (P3ES, P9GA, P14RDE, P19SCM, and

P20SCM). Cathode-ray tubes (CRTs), fluorescent tubes, and  toners are costly to recycle due to the

facilities that are needed or disposal costs at hazardous sites (P1ES, P9GA, and P14RDE). Lithium-



ion batteries and nickel hydride batteries were also highlighted as current problematic e-waste, which

will escalate when electric cars are introduced (P4ES, P14RDE, and P19SCM). These findings agree

with other studies, which found that the majority of e-waste is disposed of on landfills and treated in a

sub-standard way, while a small percentage is correctly collected, recycled, and disposed of (Forti

et al., 2020; Shahabuddin et al., 2023). Literature refers to these items as “negative value items” as

expenses to recycle them are much higher than the income that can be generated.

The  majority  of  e-waste  recycling  facilities  are  in  Gauteng  Province,  with  almost  no  recycling

facilities in North West, Northern Cape, Free State, or Western Cape (P4ES and P9GA). Very few

municipalities  are  equipped  to  receive  e-waste and  this,  together  with  the  lack  of  facilities,  is

contributing to e-waste being dumped at  landfills  (P4ES and P16RDE). Rural  areas and informal

settlements were highlighted as areas most open to contamination or neglect due to this situation

(P4ES, P12GA, P14RDE, and P19SCM).

By setting up an effective collection infrastructure all over the country, as well as recycling facilities

(for problematic e-waste categories), recycled e-waste materials would be kept in South Africa and

not end up in countries where environmental unfriendly practises occur (P1ES, P4ES, and P14RDE).

The plea from Pan et al. (2022), to do research in developing countries on various aspects of e-waste

management, resulted in this South African research study which sheds light on where there is a l ack

in general recycling facilities in geographical areas in South Africa, namely rural and country towns,

as well  as  where there  are  limited recycling facilities  on specific  problematic  e-waste  types,  e.g.

LDAs, CRTs, fluorescent tubes, lithium-ion batteries, etc. 

4.2.2. Lack of electrical equipment refurbishing centres

This refers to the opinion that South Africa should focus on refurbish points as they are a great income

and job generator. For example, P4ES suggested:

So,  to  separate  them  into  categories,  and  I  think  definitely  in  terms  of  refurbishment,

refurbishment,  if  you speak to a lot  of  the small guys,  they say that  refurbishment is their

number one income generator, recycling as a secondary income. So, refurbishment must always

be on … as a primary focus.”

This was supported by P6RDE who is of the view that:

“You can do that, but when you collect this kind of scrap, some of it will still be functioning, it

might be technically dated, but it will be functional, and there’s somebody who could use it, a

school kid or something somewhere. So your first separation must be this is now stuff that can

be repaired and it will become useful, that’s your first.”



Participants agreed that re-use of electrical equipment must be encouraged as much as possible and

recycling should be a last resort (P4ES, P5GA, P7GA, and P20SCM). This could be achieved if the

focus  was  on  refurbishing,  as  jobs  would be created  and the  life  of  equipment  extended (P1ES,

P15RDE, and P19SCM). A need, therefore,  exists  to develop certified refurbishing centres where

trained personnel are employed (P1ES and P4ES). This research agrees with the Resmi  and Fasila,

(2017) study,  which place great  emphasis on refurbishing electronic equipment as it  creates jobs,

supports the circular economy, has an economic impact, and reduces the immediate harmful effect of

e-waste due to the lack in specialised recycling facilities.  

5. Managerial implications

5.1. On Government's involvement in addressing e-waste recycling needs
Government sectors have a huge role to play in the management of an e-waste system (Dhir  et al.,

2021; Vishwakarma et al., 2022; Forti et al., 2020). National Government, and more specifically the

Department of Environmental Affairs, should start the process by inviting active and knowledgeable

industry role players to comment on concept legislation and best industry practices. This will lead the

way to set norms and standards from which final legislation can be promulgated (Garg et al., 2023;

Liu et al., 2023; Shahabuddin et al., 2023). This will pave the way to also curb illegal e-waste export

(Naidoo,  2017).  Some  positive  news  is  that  the  Department  of  Forestry,  Fisheries  and

the Environment is in the process of developing a national e-waste policy. A draft policy has been

published  and  is  currently  out  for  comment.  It  is  called  the  National  Policy:  Management

of Waste Electrical and Electronic Equipment (WEEE). After the waste industry’s review and inputs

have been submitted, the draft WEEE Policy document will be finalised (Engineering News, 2023).

At publication of this paper, no policy is yet on the table.

Provincial government will be responsible for the implementation of the promulgated legislation in

provinces. The quantity of household e-waste is huge in urban areas compared to rural areas, meaning

that the bigger cities in South Africa will  thus also contain the largest quantity of household and

general e-waste. Recycling centres would thus be most effective in these areas. The provinces of

Gauteng, Western Cape, and KwaZulu Natal have the biggest concentration of urban residents and

need to ensure that recycling facilities are set up where there is a shortage of facilities, especially

“negative value items”, and need to ensure they comply to international industry standards. 

Local  government has a  huge role  to  play,  especially  where collection management is  concerned

Guarnieri et al. (2020). When e-waste is disposed of in rubbish bins, rivers, dams, and dumping sites,

the toxic nature of e-waste is  released. This should be prevented at all  costs and should be local

government’s responsibility. Bylaws should prevent disposal in rubbish bins, while all dumping and

garden refuse sites should be able to receive and safely store all kinds of e-waste for transport to

https://www.engineeringnews.co.za/topic/waste-company
https://www.engineeringnews.co.za/topic/equipment
https://www.engineeringnews.co.za/topic/electrical
https://www.engineeringnews.co.za/topic/waste-company
https://www.engineeringnews.co.za/topic/waste-company
https://www.engineeringnews.co.za/topic/environment


recycling centres when enough e-waste has been collected. This is very important in rural areas and

country towns as recycling centres are non-existent in these areas. 

When legislation is in place, it should be steered by a group consisting of knowledgeable stakeholders.

Participants made it clear that the management of the system should not be with Government as it is

doomed to fail, due to a history of financial mismanagement and inability to effectively manage such

a complex scenario. Should problems occur, then Government must step in and only have a refereeing

function. Since the introduction of the National Environmental Management: Waste Act 59 of 2008,

the South African Government has not introduced any dedicated e-waste legislation. An immediate

start is necessary, which will be adapted over time to the South African scenario. 

5.2. On recycling shortcomings and needs
Various participants identified the lack of recycling infrastructure for negative value e-waste streams.

The current recycling facilities are market driven and only allow for economic gains. The problem lies

with  the  e-waste  fractions,  e.g.  small  batteries,  old  CRT screens,  fluorescent  tubes,  and  cooling

equipment recycling. Facilities thus need to be erected/altered to accommodate problematic recycling

fractions. Stakeholders should collectively address and manage this issue as a lack in funds cannot

result in environmental disasters. The establishment of appropriate recycling facilities will reduce the

e-waste being dumped in landfills and assist in the re-use of materials (Bhardwaj et al., 2023). 

Participants indicated that an even bigger problem exists in rural areas where e-waste can contribute to

possible  serious  environmental  risks  (Nkosi  et  al,  2023;  Maes  & Preston-Whyte,  2022).  From a

managerial point of view recycling entities, in collaboration with rural area municipalities, must set up

structures  to  manage the collection of e-waste  to  ensure  that  the lack in  facilities  does  not  have

negative health and environmental consequences. Municipalities and recycling facilities must manage

the collection and transportation of all types of e-waste. 

However, none of the managerial recommendations will materialise if there is no monetary incentive.

The (bigger) PhD study revealed that a  recycling fee would be the answer to address the issue. That

section is, however, not addressed in this paper.        

6. Conclusions, Limitations and Future Research

6.1. Overview
The purpose of this study was to offer the views of four South African industry stakeholder groups on

the  effective  management  of  household  e-waste  with  the  focus  on  recycling  infrastructure,

refurbishing centres, and to investigate the role of the South African Government on managing the

system. Twenty purposively selected participants from the four key sectors in the e-waste scenario in



South  Africa  were  interviewed.  They  represented  a)  environmental  specialists,  b)  government

authorities, c) recycling/disposal entities, and d) supply chain members. The research highlighted two

important themes which could contribute to the develop of a sustainable e-waste management system

in  South  Africa.  They  were  1)  Government's  involvement  in  addressing  the  e-waste  recycling

problem, and 2) recycling shortcomings and needs.

6.2. Concluding remarks  regarding  Government's  involvement  in  addressing e-waste
recycling

Government entities have a role to play in instituting legislation, creating an enabling environment,

initiating  non-existing/limited  recycling  facilities,  and  by  providing  facilities  such  as  municipal

facilities where e-waste can be collected. Setting up of refurbishing centres and training facilities is

essential. Future legislation should be non-restrictive, implementable, achievable, and have auditable

checks and balances. A lesson can be learnt from Australia, who promulgated a National Waste Policy

in  2009  (EPHC,  2009)  from  which  the  Product  Stewardship  Act  and  the  National  Television

Computer  Recycling  Scheme  were  drafted  in  2011.  Even  though  e-waste  recycling  increased

successfully, many flaws were identified in the legislation which had to be reviewed in 2014 and 2015

(Morris & Metternicht, 2016). Corrective actions by Government entities will thus be a given.

6.3. Concluding remarks regarding recycling shortcomings and needs
Environmentalists  highlighted  the  fact  that  the  recycling  facilities  for  some  categories  were  non-

existent for e-waste. Not a single e-waste plastics recycling facility exists in South Africa. Similarly,

no facilities exist for small battery, CRT screens, or cooling equipment recycling. Only one small non-

operational CRT recycling facility was found during the initial investigation. Facilities thus need to be

erected to accommodate problematic recycling facilities for negative value items. The establishing of

new or upgrading of recycling facilities would assist in e-waste not being dumped in landfills or being

transported to other countries. An emphasis on refurbishing, before recycling, will ensure industrial

symbioses, where end-of-life equipment, materials, and components could be re-used, which is a win-

win situation (Marconi et al., 2018; Bhardwaj et al., 2023). Recycling facilities should not be set up in

rural areas or in the countryside as the e-waste volumes would be too low compared to urban areas.

The focus should rather be on refurbishing, then possible separation, and finally on effective storage

of the collected items.

6.4. Theoretical contribution
Despite the proven negative effects on the well-being of humans and the ecosystem of uncontrolled e-

waste  recycling,  proven solutions  to  address  this  challenge  were  limited  (Grant,  2019).  This  has



changed over the past two decades when research on e-waste recycling in developed markets received

some well-deserved attention (Dhir et al., 2021; Gilal, et al., 2022; Islam et al., 2021). There has also

been a recent shift to consider consumers’ e-waste behaviour in emerging countries (Rasheed et al.,

2022;  Yadav  et  al.,  2022).  Limited  studies  have  been  examining  the  South  African  e-waste

environment  to  systematically  identify  the  factors  that  could  successfully  steer  effective  e-waste

management.  This  important  issue  has  thus  remained  underexplored  and underexposed despite  a

significant  surge  in  overall  e-waste  quantities  and  accumulation  of  stored  e-waste  at  consumers'

homes, not knowing how to deal with it properly (Department of Environmental Affairs, 2018). The

current study has thus contributed significantly towards the development of a framework for the re-

use,  recycling,  and  disposal  of  household  e-waste  in  South  Africa.  Based  on  the  researcher’s

knowledge, it is the first in-depth study of its kind. 

6.5. Practical contribution

In the engineering discipline, the retirement stage or decommissioning and disposal of a product is

vitally important due to the increased awareness of environmental issues (Haskins,  2006:3.1). The

importance of the retirement stage of e-waste has been addressed, but the negative consequences from

unsafe recycling practices would be reduced if practical action was to be taken (Borthakur, 2020).

This study clearly shows that national and provincial Government should identify the placement and

number of recycling centres to accommodate problem e-waste which has a “negative value” such as

CRT monitors, fluorescent tubes, lithium-ion batteries, etc. (Ichikowitz & Hattingh, 2020). Recycling

centres to address this type of e-waste must be uniquely funded to ensure financial sustainability. The

same entities have a role to play in the setting up of refurbishing centres as well as refurbishing

training centres. This could be done in collaboration with academic institutions as well as industry

partners. These centres will extend the life of electrical and electronic products and create jobs by

equipping  unemployment  persons  to  generate  an  income.  Electrical  equipment  will  thus  stay  in

circulation, reducing recycling and transport costs. Training to refurbish must thus also focus on rural

and  country  towns,  involving  local  governments.  This  job  creation  initiative  will  have  positive

environmental and socio-economic outcomes (Resmi & Fasila, 2017). Trained persons can have a

huge impact at this point of collection as items that can be refurbished can be identified, repaired for

reselling, or dismantled, and the fractions sorted as this will also increase revenue when sold (Geneva

Environment Network, 2024;  Desco, 2023). Practical implementation of the suggestions will see an

effective and sustainable e-waste recycling industry for domestic equipment, as supported by Naidoo

(2017).

The day-to-day operations of an e-waste system should be conducted by an e-waste PRO, while the

South African government should not be involved. The PRO should administer any funds to prevent



mismanagement and corruption. Government should not interfere with effectively running operations,

but only have an overseeing and refereeing function. 
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