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Executive summary

Small-scale e-waste facilities (SSEFs) are a critical part of e-waste management
and recycling. Their establishment and existence also aligns with key South
African policy objectives including the development of SMMEs and integration of
waste pickers within the waste management sector. This report aims to supple-
ment a knowledge gap that exists in relation to SSEFs within the South African
landscape. To this end, the report draws on both primary research, through
interviews with existing SSEFs, and secondary research, incorporating insights
from Uganda, Egypt and India.

There are three key themes of research running through the report. These are:
The role of Producer Responsibility Organisations (PROs) and Extended Pro-
ducer Responsibility (EPR); waste picker integration; and thirdly, insights into the
operations of a SSEFs.

Section 2 provides a brief mapping of EPR and existing PRO support schemes.
This research provides critical insight into the most influential support frame-
work for this industry. It is useful for a SSEF to be aware that the policy mandate
of PROs specify both the support of SMMEs and waste picker integration.

Section 4 contains key insights from waste picker integration practices both
nationally and internationally. Four key findings are unpacked. Additionally,
waste picker integration is included in the sections 3, 5, and 6, incorporating the
findings of small scale e-waste recycling facilities. Briefly, it was found that suc-
cessful integration of the informal sector in e-waste management depends on
strong partnerships, trust-based and flexible institutional arrangements, respect
for informal workers’ autonomy, fair support and remuneration, and adherence
to local regulations.

The bulk of the report (sections 3, 5, and 6) provides a thorough investigation
into all systematic operations that impact a SSEF such as: facility size and pro-
cessing capacity, layout, equipment, staff and skill, funding considerations, waste
picker integration, and future outlook and framework conditions. Section 3 expli-
cates key findings from desktop research conducted on three case studies from
Cambodia, Uganda and South Africa. Section 5 relays the contents of primary
engagements with recyclers from South Africa, Ghana, Egypt and India. Finally

in Section 6, a summary of all key insights related to these practical economic,
operational and policy concerns is provided. These insights aim to provide appli-
cable knowledge that can assist small SSEFs understand the determinants of
success and failure, as well as government and non-government support struc-
tures for SSEFs in understanding the weaknesses and opportunities within the
industry.

In conclusion, this report offers a comprehensive overview of the challenges
and opportunities facing SSEFs within the South African landscape. It aims to
enhance the viability and sustainability of these facilities.

Keywords:
Small-scale; e-waste; recycling; waste picker; integration.



1 Introduction

Background

The Sustainable Recycling Industries (SRI) programme is funded by the Swiss
State Secretariat for Economic Affairs (SECO) and is jointly implemented by the
Swiss Federal Laboratories for Materials Science and Technology (Empa) and

the World Resources Forum (WRF). The recycling initiative aims to improve local
capacity for sustainable recycling together with private and public institutions, as
well as the informal sectors in Colombia, Egypt, Ghana, Peru and South Africa.

The South African project, which commenced in Phase Il of the SRI Programme
is currently running until the middle of 2025. The overall development objective
of the SRI programme (Phase Il) is to contribute to favourable framework condi-
tions that enable the development of a sustainable recycling industry for waste
electrical and electronic equipment (WEEE) and related waste streams in SECO
partner countries.

During the 2022-2023 period, through the various SRl initiatives and engage-
ments, it was identified that a current constraint within the e-waste industry

is integration of waste pickers and development of small-medium and micro
enterprises (SMMEs). As such, the SRI team is developing a small-scale e-waste
facility (SSEF) framework report with the aim to provide more insight into how
SMMEs and waste pickers can be supported in growing the WEEE industry in
South Africa.

Puposes of the project

The development of SMMEs and integration of waste pickers is a key national
focus area within the waste management sector. Within the WEEE industry
specifically, Producer Responsibility Organisations (PROs) have a mandate to
both develop SMMEs and support waste picker integration projects. The pur-
pose of this project is to document small-scale WEEE management activities and
waste picker integration projects that have been implemented both globally
and locally, in order to support the efforts of PROs, waste picker organisations,
national and local government, and SMMEs in South Africa.

This project is structured in 2 phases. Phase 1 is to undertake a case study
research assessment of existing small-scale WEEE facilities, both locally and
abroad, as well as existing informal sector integration projects. This is the focus
of this Case Study Assessment Report. Phase 2 is development of a Framework
Report that provides considerations for SMMEs in the WEEE value chain (policy,
infrastructure, machinery and equipment, human resources, etc.) as well as
guidelines related to integration of waste pickers in the WEEE management value
chain. This will draw on the key findings from the Case Study Assessment report.

The Small-Scale Facility Framework Report is intended to be a valuable tool for
PROs, SMMEs, not-for-profit organisations (NPOs) and governments to better
understand how SMMEs can be supported and how waste pickers could be bet-
ter integrated into the WEEE value-chain.



Methodology and approach

1.3.1 Desktop research

1.3.2 Primary research

The team undertook a case study assessment of existing small-scale WEEE
facilities both locally and abroad, using both primary and secondary research
methodologies. Primary research was undertaken in the form of interviews with
WEEE recycling facilities and projects. Secondary desktop research was under-
taken in order to further assess existing case studies and pilot projects, both
globally and nationally.

Desktop research was conducted across three key areas:

» Roles and responsibilities of PROs
The first topic focussed on the roles and responsibilities of PROs. This section
refers to the responsibilities of PROs as stated in Extended Producer Respon-
sibility legislation, as well as details provided by PRO websites and documents
(EPR Waste Association of South Africa [eWASA], E-Waste Recycling Authority
[ERA], Recycle Reuse Electrical Electronic [R2E2] and Circular Energy). The
research findings are presented in section 2, and both present PROs' man-
dated requirements in SMMEs development and informal sector integration
and showcase some of the work that is already being done by PROs.

» Case studies of existing small-scale facilities and projects
The second area of research is around existing small-scale facilities and pro-
jects both globally and nationally. This research is supported by documents
published by the WRF, SRI, EMPA, Solving the E-waste Problem (StEP) and
United Nations Industrial Development Organization (UNIDO). Information
from case studies was organised as follows: facility size, layout, equipment,
staff and skills, and funding considerations.

» Case studies on the integration of the informal sector:
Thirdly, desktop research was conducted around informal sector integration
case studies and good practices both globally and locally. The information
uncovered in this series of research was published by the German Agency for
International Cooperation (GIZ) and StEP. These studies unpack the business
models, institutional framework, support and remuneration, and policy and
legal framework of the case studies under review.

Primary research consisted of nine interviews with WEEE recycling facilities and
projects. Of these, four interviews were conducted at a national level, and five
on a global level. Engagements were informed by a structured questionnaire.
Information was then captured onto a datasheet which is attached in Annexure 1.

Fifty-one questions were developed, split across eight categories. Using a flexi-
ble and adaptive approach, the sequence and wording of questions were ad-
justed based on how each interview progressed, ensuring relevant and
in-depth responses. The categories of questions asked were as follows:

1. Interviewees were asked about the background of their business, including how
they began, their main drivers, and any milestones achieved along the way.

2. To discern what enablers and barriers exist within the space, interviewees
were asked about successes, enablers, challenges, and barriers.

3. The third category of questions was aimed at institutional factors such as the
legal nature of the institution, organisational structure, contractual arrange-
ments and key relationships with other entities.

4. Questions around staff were asked to determine the number of staff, demo-
graphics, skills and expertise, previous work experience, staff from informal
sector, training and upskilling, and whether the business would consider
more internship/apprentice positions if they had the funding.



5. Interviewees were asked about the practicalities of their operations with
questions about infrastructure, functions of the business, feedstock, types
and tonnages of WEEE received and processed, equipment used, security
equipment, data management systems, types of reporting, and their under-
standing of compliance requirements.

6. Questions regarding informal sector integration were split into two sections,
depending on whether the recycler actively works with waste pickers or not.
Those who do were asked about the nature of these interactions, the origin
of the relationship, the mechanisms of integration used, personal protective
equipment (PPE) provided, challenges with the informal sector, financial
flows, other services of support for waste pickers and external support for
the integration of recyclers. Those who do not work with waste pickers were
asked if there is a reason they do not, if there is potential for this to change,
and the factors that hinder the relationship, as well as how this could be
supported.

7. Interviewees were asked about their business or project's finance and funding
including a breakdown of initial capital investment, sources of funding, opera-
tional expenditure, unexpected expenses, and financial sustainability.

8. Finally, interviewees were asked about their outlook for the future, such as
whether it is positive or negative, plans for future growth, and whether they
have intentions to expand operations.

The answers captured provided useful information on the risks, challenges,
operations and possible way of supporting SMMEs in South Africa.



2 Methodology

The establishment of small-scale WEEE facilities and the integration of the infor-
mal sector into the formal waste management system are critical components
of South Africa’s EPR framework. Producer Responsibility Organisations (PROs)
play a key role in ensuring compliance with EPR regulations, which mandate
support for small, medium, and micro-enterprises (SMMEs) and the integration
of waste pickers in the post-consumer waste collection value chain. This section
explores the legal obligations placed on PROs and offers three examples of
existing PRO projects.

PRO legal obligations

In South African legislation, PROs are required to implement EPR. To do so,
PROs must honour a number of obligations. Two obligations are of interest to
this project. These are:

a) specific requirements to support SMMEs

b) the obligation relating to waste picker integration

The table below captures the original text as published by the Department of
Forestry, Fisheries and the Environment (DFFE), which lays out the obligations

of PROs.
Table 2-1: Original text highlighting
EPR obligations (m) integrate informal waste collectors, reclaimers and pickers into the post-consumer
(Source: DFFE, 2021). collection value chain;

(p) compensate waste collectors, reclaimers or pickers, who register with the National
Registration Database, for collection services and environmental benefits, through the
collection service fee by November 2022. The collection service fee and the National Reg-
istration Database shall be reviewed annually by the national Department responsible for
Environmental Affairs;

(q) implement transformation within those entities with whom they contract, with a spe-
cial focus on women, youth and persons living with disabilities; and

(r) prioritise the promotion of small businesses and entrepreneurs with a special focus on
women, youth and persons living with disabilities.

Itis clear from the above legislation, that PROs are legally mandated to assist in
matters of integration and the compensation of waste pickers. Moreover, PROs
are expected to take advantage of opportunities to help transform SMMEs, and
to help promote entrepreneurship and transformation in the industry.

E¥) Existing PRO projects

1.2.1 eWASA:  Since 2022, eWASA' has been creating partnerships with municipalities and im-
Container pilot project  plementing infrastructure and recycling projects. In doing so, they aim to create
new “Wastepreneurs”, jobs and increase the tonnages of identified products.
As part of this vision, eWASA undertook an initiative to provide containers for
SMMEs dismantling WEEE. The WEEE containers are designed to facilitate

1) For more information visit: https://ewasa.org/
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Figure 2 1: eWASA container
located at Mogale City

Local Municipality

(Source: https://ewasa.org)

efficient operations. Their design includes several elements: windows are in-
stalled to make use of natural light; whirlybirds are placed on the roof for proper
ventilation; steel workbenches with rubber work surfaces are placed inside the
container; and eWASA ensures that there are adequate plug points, which have
been certified by a professional electrician (satisfying compliance requirements).

The initiative included the following key activities:

» eWASA conducted an analysis of the regulatory framework in which all PROs
operate. A thorough review of the regulations governing the establishment
and operation of new SMMEs allowed eWASA to maintain regulatory compli-
ance. This ensures that all participating SMMEs adhere to the legal require-
ments necessary for their operations.

» eWASA also undertook a comprehensive needs assessment for each SMME.
Revenue streams were assessed to properly understand the current financial
models and identify opportunities for growth. Secondly, an assessment was
done to investigate the extent of each SMMEs understanding of WEEE regu-
lations and business practices. Thirdly, the operational needs were identified
(including tools, training, and resources).

» Participants in the program (35 SMMEs) receive extensive training and re-
sources. They are also provided with equipment such as PPE, basic disman-
tling tools (e.g., cordless drivers and bits), and scales for weighing materials.
Additionally, SMMEs engage in external training courses conducted by ac-
credited trainers to enhance their skills. SMMEs are introduced to refurbish-
ment partners who can assist in the repurposing of electronic components.
Furthermore, the program aids in identifying potential markets for their end
fractions, thereby expanding their business opportunities.

» Each SMME receives mentorship throughout the process. Mentors assist in
the regular reporting to monitor progress. A compliance team helps guide the
SMME to ensure adherence to industry standards. Upon successful comple-
tion of compliance checks, SMMEs are compensated for their efforts.

The WEEE container initiative provides a structured approach to support SMMEs
in the electronic waste sector. By focusing on regulatory compliance, training,
and market development, the program aims to enhance the operational capaci-
ty and sustainability of participating enterprises.

Luipaardsvlei Landfill

E-waste Collection & Recyding
Doe Here

Ajmind pactracship betwesn Mogale City Local Municipality § CWASA .Iii
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1.2.2 ERA: NEED project

1.2.3 R2E2: SMME and
waste picker projects

As part of the National Economic Empowerment for the Disabled (NEED) project,
the ERA? recruited 32 individuals living with disabilities to receive training in the
repair and dismantling of WEEE. The pilot programme was based in Cape Town
and aims at providing its participants with a self-sustainable income and ad-
dresses the country-wide unemployment crisis.

WEEE was collected through service providers and other collection projects,
such as the 2023 International E-Waste Day collection drive that was done

in partnership with Makro (a national warehouse retail chain) nationwide. In
addition, service providers have rolled out newly designed bins that are capable
of holding both small and large e-waste appliances (e.g. cables, kettles, washing
machines). The 210 bins being deployed by Pick n Pay (a national retail chain)
expects to collect up to 1,000 tonnes of e-waste annually.

Products that can be repaired are repaired and sold via as store attached to
NEED. Products that can't be repaired are dismantled. The components that can
be reused ae sold and those that cannot, are passed along to EWaste Africa, we
further processes these components.

NEED has seen positive progress that, in 2024, the number of participants was
expanded to 65 individuals.

R2E2 has designed and initiated an e-waste collection model. Launched in 2024,
the programme utilises shopping malls as a collection point for citizens to drop
their e-waste and recyclers, including informal reclaimers or waste pickers, col-
lect the e-waste from there. The PRO provides containers to shops within some
malls, with plans of expanding across South Africa. The central location and
accessibility of malls create the advantages of high foot traffic, and convenience.
In addition to collection infrastructure, the project also includes a component of
awareness-building, primarily through schools, advertisements and social media
for outreach. R2E2 partners with the African Reclaimers Organisation (ARO) for
this initiative. Reclaimers registered with ARO are allowed access to collection
bins. Furthermore, R2E2 has undertaken various mechanisms of integrating
waste pickers such as ensuring access to a ‘track and trace’ application (i.e. a
system that allows them to follow the flow of e-waste through the value chain)
and securing better rebates for waste pickers on materials sold through R2E2
service providers. The collection points will serve as register sites for new waste
pickers under ARO, creating a potential expansion in ARO's database, particular-
ly in provinces where ARO does not have as strong a presence.

Another initiative driven by R2E2 is Izandla Zethu (our helping hands) otherwise
known as the ‘Tupperware Party’. This programme focuses on female waste
pickers. Members of Izandla Zethu can access funds from the EPR Scheme,

and provide members with training, PPE and some tools. Waste-picking is a
male-dominated industry, and the Tupperware Party initiative seeks to address
this inequality.

2) For more information visit: https://eranpc.co.za/
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3 Case studies: Small-scale facilities

EXD Facility size and processing capacity

Table 3-1: Spatial distributions of
small-scale facilities (m?)

The study conducted an analysis of various small-scale WEEE recycling facili-
ties to understand the technical and economic requirements for establishing
a successful operation. This research draws on three business model case
studies identified through desktop research, with detailed findings provided
in Annexure 2. Two of the case studies were business plans prepared by WRF
and Demontage-Und-Recycling (DRZ) for UNIDO and Empa, and DRZ and UNI-
DO, respectively. Although the business plans look at two different locations,
Phnom Penh, Cambodia and Kampala, Uganda, they were prepared by the
same organisations, and as such, share many similarities. Furthermore, this
work remains theoretical. The third case study used is for a small-scale recy-
cling facility in Cape Town, South Africa. This facility was in operation from Feb-
ruary to November 2008. It was established through a collaboration between
Hewlett Packard, the Digital Global Solidarity Fund, and Empa.

The following subsections provide a holistic overview of what the case studies
suggest is needed for a small-scale WEEE facility. The section focused on the
following information:

1. Facility size and processing capacity 2. Layout

3. Equipment 4. Staff and skills 5. Funding considerations

The business plans laid out for Cambodia and Uganda both aimed to set up a
facility that could process 300 tonnes of e-waste annually, with a lower process-
ing capacity to be expected in the first year of operation. The small-scale facility
in South Africa demonstrates a similar trend in the initial year of operation, pro-
cessing 62 tonnes of e-waste in its first year of operation. It is therefore likely
that any small-scale facility aiming to build up to a larger processing size, must
be able to undergo the initial period of establishing a market presence.

The facility sizes ranged from 347m?2 (South African small-scale facility) to
667m2 (Ugandan small-scale facility). The small-scale facility in Cambodia
(which aimed to process the same amount of e-waste as the small-scale facility
in Uganda) required a smaller space of 554m2.

This total space was divided amongst the various processing sections as follows:

457 584 310

Indoor area

Outdoor area 97 83 37
Dismantling area 125 250 120
Administration and sanitary rooms 90 95 50
Further treatment area 20 20 140
Indoor storage 222 219 -
Open area (parking and open shelter) 97 87 -
Outdoor storage - - 37

13
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E¥) Layout

Evidently, space requirements can vary depending on the facilities’ expectations
and needs.

EXE) Equipment

The three case studies collectively emphasise the importance of establishing an
efficient layout design. Key recommendations include:

1. Strategic area placement. The registration and weighing areas must provide
easy access to both incoming and outgoing streams. Different departments
should be arranged to minimise transportation distances within the facility.

2. Sufficient storage space. Enough input storage is necessary to allow dis-
mantling workers constant access to e-waste. Additionally, there should be
secure storage for hazardous fractions and output fractions. Storage must be
designed to factor in safety and theft prevention concerns.

3. Flexible and functional design. The layout should accommodate the specific
needs of the facility, including space for testing, dismantling, and production.
An example is the consideration of a lockable shipping container for incom-
ing stock.

Overall, effective design both improves operational efficiency through optimis-
ing the workflow.

The equipment needed across the three case studies includes administrative,
dismantling, mechanical, and transportation components, with an emphasis on
safety and efficiency.

Administrative equipment includes a personal computer (PC), table, and a chair
for each administrative staff member. General facility equipment needed con-
sists of recreational and sanitary rooms for all staff members.

The following equipment is recommended for dismantling:
» Individual workstations (table and chair) for each dismantler.
» A comprehensive toolkit, including:

- Various types of screwdrivers, drill, hammer, pliers, side cutters,
and a Stanley knife.

» Personal protective equipment (PPE), such as:
- Safety boots, gloves, dust masks, safety glasses, and overalls.
» Lockable toolboxes for storing tools.

Possible machinery for processing e-waste includes:

» CRT-treatment units for monitors.
However, it is worth noting that CRT monitors are no longer being produced.
Although there is still CRT e-waste available, this expensive equipment may
not be worth investing in.

» Cable strippers for recovering copper.
» Plastic shredders for processing plastic.

» Mobile decontamination units for mercury-containing lamps.
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EX) Financial considerations

Transportation equipment is required. Small-scale facilities will need their own trucks
(size varies with input). They will also need forklift trucks, and hand pallet trucks.

Storage equipment (receptacles) is necessary for the safekeeping of hazardous
fractions and the protection of materials. Different types of storage equipment
include collection boxes, pallets, acid-proof barrels, and grid boxes.

Overall, the equipment is focused on ensuring worker safety, efficient disman-
tling processes, and effective management of materials.

The three case studies highlight the staffing structures and skill requirements
necessary for effective operation in the facilities. Critically, it was found that the
needs of staff and skills vary dramatically across the case studies. The num-

ber of staff ranges from 4-15. Both the Cambodian and Ugandan case studies
demonstrate a changing number of staff. In its final year of operation, the
Cambodian facility will have increased from 4 to 10 staff. Similarly, the Ugandan
facility increases from 7 to 10. The Cape Town facility has the most staff at 15 by
the end of one year of operation.

A general manager is responsible for company management and sales. A
department manager can support the general manager (1 department manager
for every thirty workers). Administrative staff make up about 10% of the total
workforce across all studies. The labour force consists of dismantling, monitor-
ing, and transport staff.

Time allocations differ by case; for instance, the small-scale facility in Cambo-
dia allocates 70% of working hours to dismantling and 30% to transportation,
whereas the small-scale facility in Uganda divides labour into 60% for disman-
tling, 30% for logistics, and 5% for CRT-processing. The small-scale facility in
Cape Town features a smaller workforce of 15 employees, focusing on disman-
tling, testing, and waste-to-art processes. Notably, this case emphasises training
previously unskilled workers for skilled roles and highlights a commitment to
fair wages, reflecting a social responsibility ethos. However, it is stated that this
commitment could hinder economic success.

Overall, the staffing and skills outlined above map out a general framework for
the organisational structure needed to run a small-scale facility.

The start-up costs for the e-waste management facilities in the three case stud-
ies highlight the significant initial investments required.

» The small-scale facility in Cambodia has a total start-up capital requirement of
approximately R609,606, which includes about R406,404 for equipment and
R203,202 allocated to cover potential losses in the first year. The equipment
budget reflects a heavy investment in a CRT-treatment unit and a truck.

» The small-scale facility in Uganda requires an investment of around R425,211,
with the truck and CRT-treatment unit also noted as the most substantial
expenditures.

» The South African small-scale facility was funded by a seed fund of $85 000
(approximately R675,000). It cost R69,100 to set up the facility.

15
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Financial Insight 1: Collectively, these figures underscore the need for compre-
hensive funding not only for equipment and infrastructure but also for antici-
pated operational losses.

In terms of profitability, all three case studies illustrate the extended timelines
necessary to achieve positive financial results.

» In the Cambodian small-scale facility, the revenue starts at R267,960 in Year
1, but operational costs exceed this, leading to a loss of R203,520. It isn't until
Year 3 that the facility sees a profit of R249,600, with revenues growing in
subsequent years.

» The small-scale facility in Uganda faces similar challenges. Year 1 shows total
expenses of R1,115,544 against revenues of R746,811, resulting in an initial
loss of R368,733. However, by Year 2, the facility turns a profit of R951,596.

» The South Africa facility also reports an operating loss of R295,200 in its first
and only year.

Financial Insight 2: The report emphasises the difficulties e-waste management
facilities encounter before reaching profitability as it takes time to establish a
presence in the recycling industry, and to secure access to feedstock.

Financial Insight 3: Labour management and acquisition costs are the largest
expenses in e-waste operations and must be carefully managed.

The largest operating expenses across the case studies reveal a consistent trend
towards labour and material costs.

» In the Cambodian small-scale facility, human resources account for 38.80% of
total operational costs, making it the most significant expense.

» In the small-scale facility in Uganda, purchase and downstream costs are high,
60.71% of total expenses, highlighting the high costs of acquiring e-waste.

» In South Africa’s small-scale facility, labour costs are the largest expense at
52.08%, further demonstrating the substantial investment required in human
resources to manage operations effectively.

Financial Insight 4: It is important for facilities to target high-value materials to
enhance overall profitability within e-waste management.

When analysing revenue contributions, specific fractions emerge as particularly
lucrative across the case studies.

» In the Cambodian small-scale facility, the printed wire boards account for the
highest share of revenue at 30%, with other significant contributions from
cable without plugs and plastics.

» In the small-scale facility in Uganda, printed wire boards again contribute to
47.43% of total revenue.

» The South African small-scale facility diversifies its income streams, with refur-
bished waste and dismantling as the most profitable segments, contributing
38.85% and 41.60%, respectively.

In summary, the case studies collectively illustrate the substantial start-up costs
required to establish e-waste facilities, the prolonged timelines needed for
achieving profitability, the predominance of labour and material costs as the
largest operating expenses, and the necessity of identifying lucrative revenue
fractions for financial sustainability.



4 Case studies: Informal sector integration

The study then analysed several case studies to gather information on what
factors are important relating to integration of the informal section into WEEE
management value chains. The following sections summarise the good practices
for this integration of waste pickers. The case studies of Desco, Coopertech,
Green E-waste Recyclers, SWaCH, SZW, E-WaRRd, GlIZ, and Chintan, provide
valuable insights and implications for these good practices. An assessment of
each of the case studies can be accessed in Annexure 3. The key findings of the
assessments are presented below.

Business model considerations

Building strong partnerships with local governments, non-governmental
organisations (NGOs), and community organisations is crucial for success in
the e-waste management sector. Collaborating with municipalities can provide
access to valuable waste streams, while partnerships with nonprofits can en-
hance credibility. Engaging with existing networks, such as informal collectors,
can streamline collection efforts and strengthen community ties. Furthermore,
identifying key individuals within a particular community and the e-waste
value chain can increase the success of formal-informal partnerships. If key
individuals cannot be identified, locally embedded civil society organisations
can help in facilitating this process.

Embracing a diversified business model is necessary to ensure a sustainable
revenue. Incorporating refurbishment is the most effective way to enhance
profitability and sustainability. This diversification can also include services such
as waste management or recycling.

Establishing a strong reputation is important in the e-waste sector. Partnering
with recognised brands or NGOs can strengthen credibility and attract more
collaborators. Implementing incentive programs for businesses to participate in
e-waste collection can further enhance engagement.

Implementing effective collection systems can help maximise e-waste recovery.
This can be achieved by establishing drop-off points for community members.
Additionally, employing door-to-door collection strategies through informal
collectors can help reach households and businesses directly, increasing the
volume of e-waste collected.

€¥) Institutional arrangements

Trust is the most vital condition for the success of a small-scale facility's rela-
tionship with the informal sector. Establishing a network based on trust leads
to more consistent collaboration. Case studies like those of Green E-waste
Recyclers and Chintan demonstrate that long-standing, trust-based interactions
can create more successful relationships than those grounded in contractual
obligations. It is recommended that those wishing to establish a small-scale
facility in South Africa, engage with existing waste-picker organisations (African
Reclaimers Organisation and the South African Waste Picker Association).

Implementing a rigorous selection process is another important consideration
for the institutional arrangement of a facility. Drawing from Desco’s model,
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%) support and remuneration

establishing eligibility criteria that include prior relationships, business intent,
and knowledge of e-waste handling can help ensure that partners are well-
equipped. This approach fosters accountability and builds reliability.

Finding the right balance between hierarchical structure and flexibility is anoth-
er consideration. While a clear hierarchy can provide defined roles and respon-
sibilities, ensuring effective coordination and accountability - as demonstrated
by SZW - it can also risk stifling the autonomy of informal collectors, who often
prefer to operate independently. As seen in the Saahas case study, an attempt
to impose strict hierarchical structures on informal waste collectors led to
conflict and project failure. On the other hand, adopting a flexible approach,
like that of SWaCH, can sometimes better meet the needs of informal workers.
It is important to consider the context in which a facility operates. The organisa-
tional structure of partnerships should be designed in such a way that they
respect the entrepreneurial character of informal collectors, with hierarchy
being implemented on a case-by-case basis.

Additionally, agreements between formal and informal actors need to provide
some degree of flexibility in order to adapt to changing local conditions. A
complex market environment with a wide range of stakeholders can complicate
agreements. Legally binding provisions may increase transaction costs related
to negotiating contracts and may deter workers from signing such agreements
altogether.

Various case studies illustrate different models of remuneration. Facilities can

adopt transaction-based compensation, quality-based remuneration or volume-
based remuneration. A fourth form of remuneration is full formalisation and fixed
salaries. Entrepreneurs should consider the trade-offs between these approaches.

Non-financial benefits, such as training, PPE, and administrative support (such
as ID cards), can also enhance worker satisfaction and operational safety, as
demonstrated by Desco and E-WaRDD. These resources not only improve work-
place conditions but also build loyalty among workers, especially in the informal
sector where such support is often lacking. Additionally, providing benefits can
help offset the price gap between formal and informal transactions. Del-
hi-based Chintan has established educational centres for workers’ children and
advocates for the rights of informal workers through the Safai Sena secretariat.
By issuing IDs to informal workers, they can access e-waste from bulk consum-
ers, reducing health risks. However, while these initiatives contribute positively,
financial resources from producers or PROs are ultimately necessary to sustain
long-term formal-informal relationships.

Civil society organisations can also serve as useful interfaces for connecting

to informal actors and should be included in partnerships. They can help
producers and PROs build relationships with informal actors by fostering trust
and offering benefits such as training, educational activities, and advocacy for
workers' rights. Additionally, they can raise awareness about proper e-waste
handling within the informal sector.



EX} Policy implications

Understanding and adhering to local regulations surrounding e-waste disposal
is essential for avoiding legal issues and ensuring operational legitimacy. By
staying informed about regulatory requirements, businesses can build credibil-
ity and foster trust with clients.

In South Africa it is useful to align with the South African Broad-Based Black
Economic Empowerment Act (B-BBEE). This is clear in the example of Desco who
ensured that all subcontractors are black-owned entities.

Additionally, ensuring that formal-informal partnerships comply with national
regulatory requirements can provide stability and legitimacy. Agreements be-
tween informal collectors and formal facilities should account for evolving market
and policy conditions, ensuring flexibility while maintaining legal compliance.
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5 Primary engagements

South African recyclers

5.1.1 Electronic Cemetery

Background

Barriers and enablers

In addition to the desktop research, the SRI team interviewed small-scale WEEE
facility owners both local to South Africa, and internationally. The nine interviews
undertaken are recorded in the following section. Of these, four interviews were
conducted at a national level, and five on a global level. Engagements were
informed by a structured questionnaire. Information was then captured onto a
datasheet which is attached in Annexure 1.

Four South African WEEE recyclers were interviewed to better understand the
on-the-ground experiences, challenges and learning of people working in the
industry. The interviews addressed questions of the recycler's background, fac-
tors that acted as barriers or enablers, institutional and operational considera-
tions, human resources, waste picker integration models, financial structure and
future outlook. The sample group of interviewees varies in terms of resources,
length of operation and size. They are:

» Electronic Cemetery

» Taking Care of Business
» Nobilis Recycling

» GreenABLE

Electronic Cemetery has been operating for fifteen years. They focus mainly on
refurbishment and dismantling activities. For the first nine years of operations,
business was conducted in an informal, ad hoc manner, driven by a desire for
profit. At this time, regulations on e-waste were limited, and the business was
not registered. During this period, Electronic Cemetery came into contact with
other industry stakeholders such as eWASA.

In 2013, its 3rd year of operation, Electronic Cemetery registered with Companies
and Intellectual Property Commission (CIPC). A major milestone was the ability to
understand and comply with the legislative framework. Subsequently, the busi-
ness underwent locational changes, experimenting with a new partner and finally
establishing operations in a light-industrial factory space. The trajectory of Elec-
tronic Cemetery developed and changed as the mindset of its owner did. With
more experience and knowledge and greater stakeholder interaction, Electronic
Cemetery has been able to evolve into a solution to an environmental problem.

Electronic Cemetery's success can be attributed to five enabling factors:

1. Pre-legislation experience. Electronic Cemetery began well before the legis-
lature was passed. This allowed them ample time to learn about the industry
before needing to transition towards being formally compliant.

2. Collection Structure. Electronic Cemetery makes sure to balance the goods it
collects from domestic sources, corporate sources and SMMEs. Feedstock can
be a major challenge within this industry, as conditions change very quickly.
Reliance on one source of e-waste may prove fatal.

3. Low Overheads. Electronic Cemetery began as a one-person business, creat-
ing a very sustainable financial model.



Institution type

Operations

4. The nature of e-waste. Only 1-5% of e-waste is hazardous, the other 90% is
recyclable.

5. Focus on refurbishment. Electronic Cemetery’s experience has been that
refurbishment is more profitable and there is always a demand for afforda-
ble and ethical technology. Refurbishment makes the scrapping component
of the business more sustainable. (Scrapping is more consistent as there is a
constant market, whereas refurbished items fluctuate).

Barriers to success are mainly localised to various political and environmental
crises that have troubled the South African economy over the past few years.
These are: COVID-19, political unrest, break-ins, and floods.

Electronic Cemetery is a private company which includes Refurb SA (their refur-
bished devices branch). It is run and operated by the owner. The organisational
structure includes accounts, Human Resources (HR) personnel, a public rela-
tions (PR) and marketing manager, a health and safety officer (Safety, Health,
Environmental and Quality [SHEQ]), a supervisor of daily operations, Head of
Department (HOD), technicians, dismantlers, and drivers. Electronic Cemetery is
currently searching for a new general manager.

eWASA is a key partnership for Electronic Cemetery. Additionally, Electronic
Cemetery keeps good relationships with other industry players such as Reclite,
Desco, DCLM, Enviroserv, and corporate clients. They are in the process of sign-
ing up with the WEEE Forum.

Electronic Cemetery operates out of Fisher Park in Hillcrest, Durban, on a
premise of 465m2. Their site has a mezzanine floor used for selling refurbished
products and which also serves as office space. The main floor is split into two
sections: a refurbishment section and a sales section. The sales section has a
holding bay, a pre-processing area and a dismantling area.

An average of 8-15 tonnes of e-waste is processed monthly. The recycler has
found that anything less than 10 tonnes is an unsustainable model. Three quar-
ters of the e-waste they receive is obsolete (for recycling/scrapping, upcycling)
and the rest is saleable or refurbishable.

Electronic Cemetery performs the following operations: collection, refurbish-
ment, dismantling and disposal. The refurbishment component of the business
requires them to buy batteries, Solid-State Drive (SSDs) and RAM for laptops.
Refurbished goods are sold with a one-year warranty.

Feedstock is acquired from corporate clients, government, SMMEs and domestic
collections.

Electronic Cemetery uses the following:

» Hand tools

» Granulating machine (to shred drives)
» Automated wire stripper

» Conveyor

» Artificial Intelligence (Al)

» Inventory management software
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Human resources

The business is looking into other automation machinery such as, grinding, and
bailing machines.

Security equipment is also utilised, to avoid repeating past experiences of break-
ins. This includes

» Burglar bars
» Closed-circuit television (CCTV)

» Pepper spray alarm

Electronic Cemetery developed proprietary inventory management software

as a data capturing system. A point of sales system has also been developed

for Refurb SA that functions as both an e-commerce platform and an inventory
management system. Additionally, an internal system has been implemented to
capture all collection and drop-off details, including the timing of these events.
This information is then transmitted to a secure, off-site server, which processes
the data to provide weight measurements and a detailed breakdown of material
fractions. Al has been implemented through a camera system set on a newly
acquired conveyor.

Electronic Cemetery is registered with the DFFE and undergoes auditing twice
a year. However, it is not under obligations to report its operational details
publicly. The business hires an external auditor once a year. Finally, DCLM and
Enviroserv report on the hazardous waste Electronic Cemetery disposes of at
their landfill sites.

In terms of compliance, Electronic Cemetery is happy to commit themselves to
the existing legislation. It aligns perfectly with their ethical paradigm. Moreover,
EPR is recognised as helpful legislation. The business is International Organiza-
tion for Standardization (ISO) certified for applicable codes (2001,14001, 455001,
27001). The greatest challenge to compliance is the complexity and costliness of
the process. Electronic Cemetery has hired someone full time to handle matters
of compliance.

The business employs twenty-four people (including the two owners). Currently,
there are also three trainees via the learnership programme with ORT South
Africa (a non-profit organisation that specialises in education).

Demographically, the staff at Electronic Cemetery is divided among the follow-
ing proportions:

» Black men (x18) (90%)

» Black women (x2)

» Coloured men (x1)

» White men (x3)

When seeking a new employee, Electronic Cemetery prioritises trustworthiness
over skills. This is evident in the owner’s statement: “skills can be acquired, but
trust is critical”.

Some of the staff have previous experience working with e-waste.

The staff is a mixture of qualified professionals, matric graduates (i.e. complet-
ed secondary school), and workers without a matric. Some staff members come
from low-income households.
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Electronic Cemetery provides skills training where needed. This is often deliv-
ered informally (through online videos). However, in other instances, staff are
provided with accredited courses. All staff are given basic first aid and fire drill
training via the SHEQ officer.

Three of the current permanent staff members came through trainee pro-
grammes similar to the ORTSA one that is currently underway.

Electronic Cemetery occasionally works with the informal sector. The engage-
ments are not initiated by Electronic Cemetery, instead, informal waste pickers
approach the premises independently.

Electronic Cemetery is cautious about the goods traded with waste pickers, as
some of the electronic devices are stolen. It is usually quite evident if a device
was stolen. In this case, Electronic Cemetery informs the police.

Electronic Cemetery maintains formality by requiring the presentation of an Iden-
tity Document (ID). It is noted that many waste pickers walk away once asked for ID.

The major challenges of interactions with the informal sector are substance
abuse (i.e. alcohol and narcotics) and criminality.

Electronic Cemetery pays waste pickers per item, depending on the scrap value
or potential for refurbishment of that item.

Electronic Cemetery was started with no capital investment. Initially the owner
used his own vehicle and a private room. Today, the business demonstrates
substantial growth, with the vehicles and tools equating to approximately
R13,400,000.

Initial operations were kept afloat through cash generated from each activity.
Today, the cost of business is about R250,000 per month. This includes rent,
fuel, insurance, and staff. Staff costs about R160,000 (about 65% of total operat-
ing costs). The greatest unforeseen expense has been vehicle issues.

The owner describes the business as having evolved within a sustainable busi-
ness model. In the beginning, low overheads required less cash flow. As oper-
ations expanded so did the overheads. In the last five years the business has
seen exponential growth. This growth came with its own staffing issues.

Going forward, Electronic Cemetery exercises a “tentatively positive” outlook,
although their success is not assured enough to espouse complete confidence.
By utilising good practices and working with strong partnerships (with e WASA
and Use-It in particular), the business remains hopeful.

The business is expanding into a new facility in Hammarsdale. The current
premises will be kept for drop-offs and refurbishment and the new facility will
deal with dismantling and processing. The intention is to expand operations
about four times the current size.
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5.1.2 Taking care of business

Background

Barriers and enablers

Institution type

Taking Care of Business (TCB) was established in Cape Town in 2010. Itis an
NPO seeking to create employment through circular economy jobs. Its flagship
programme was initially the redistribution and mending of clothing, and in
2015, the appliance repair programme was started which deals with e-waste
recycling. The venture later expanded to Johannesburg and Durban.

The repair aspect of the organisation has experienced a steep learning curve
over its nine years of operation. Initially, it was a small scheme that struggled.
However, after the owner reached out for help, the organisation began repair-
ing electronics which proved more successful.

The primary driver of this business was to assist the unemployed, by building
skills and addressing the waste issue. The first major milestone was Clicks (a
nationwide retail store) coming onboard countrywide to support the repair
programme.

Over the course of their years in operation, the repair programme has achieved
the following:

» 86,3 tonnes of WEEE collected, reused, repaired and sold
» 172,923 items received

» 109 participants recruited

» 171 participants active in the 2-year programme

» R13,2 million in estimated profits made by enterprise development
participants and graduates

These various successes have been enabled by the altruism attached to the var-
ious projects. At the core of the business model is a mission to create individual
and community-based transformation. This mission aligns with donors.

Operations were impacted by COVID-19. Initially, it appeared that COVID-19
would halt their work and potentially hinder the organisation’s sustainability.
However, post-COVID, TCB received huge donations of clothes that had been
stuck out at sea.

The greatest challenge the repair programme has faced is stock as the influx of
stock fluctuates. Luckily, this has not been the case recently.

The organisation is an NPO with a PBO status.

The organisational structure includes a Chief Executive Officer (CEO), followed
by the chief operating officer (COO). Reporting to the COO is the financial direc-
tor, who oversees the financial manager. The financial manager collaborates
with the branch managers, who are responsible for various functions, including
a repair supervisor and an operations manager, as well as a training manager.

The repair programme has key relationships with retailers such as Clicks and
Shoprite. Another important relationship exists with the University of Johannes-
burg (U)). UJ helps sponsor training facilitation and shares training materials.
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TCB has the following infrastructure:
» workshop

» storage

» training rooms

» admin and support offices

The Durban premises cover 2,500m? (this includes the clothing operation).

The e-waste operation consists of repairing, dismantling and selling e-waste.
The feedstock for their operations comes from partnerships with Clicks, Shop-
rite, Checkers, and Home of Living Brands (health, grocery and household appli-
ance stores). Most of the e-waste collected are household appliances.

The NPO uses the following equipment:

» Test box

» Hand tools

» Multimeter (testing kit/aid that can accurately pinpoint where the problem is)

» Light-emitting diode (LED) test metres
(for testing LED and Liquid Crystal Display [LCD] devices)

Additionally, the premises are guarded with electric fencing and barbed wire,
as general crime poses a threat to operations. There are also concerns about
internal stock theft from participants.

The organisation’s data management is done through a CRM system at head
office.

The repair programme reports its activities to PROs, funders and retailers. This
data is private. However, aggregated data is made public in the annual report.

TCB is a member of eWASA and is fully compliant in terms of Department of
Labour (Dol), and Health and Safety. In the future, TCB is looking to become
Sector Education and Training Authority (SETA) compliant in their repairs.

TCB employs a total of 98 permanent staff members country wide. Their fa-
cilities in Durban have 15 permanent staff members. Additionally, the NPO is
engaged with participants and graduates in Durban, Cape Town and in Johan-
nesburg. Participants join the programme on a two-year basis. Upon gradua-
tion, alumni (i.e. previous graduates) have access to buy stock and participate in
refresher training.

Demographically, repairers are male. The exception to this is the Cape Town
facility that has some women working in electronics.

A Grade 10 is a minimum requirement of TCB. However, it is noted that the
most important contributing factor to onboarding decisions is an employee’s
mindset. The business prioritises eagerness to learn.

Up to 99% of staff are from the informal sector. Most employees have no previ-
ous work experience, while some worked previously in security jobs.

TCB delivers upskilling with the Hands, Heart and Minds package. This approach
utilises visualisation, technical notes and simple language to deliver content.
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5.1.3 Nobilis Recycling

Background

Barriers and enablers

Institution type

The NPO is always looking to expand the number of people it can impact. Scal-
ing is directly proportional to the availability of funding.

TCB does not accept any waste from waste-pickers. However, the Midrand
Branch is working with UJ on a joint venture to train waste pickers. This is deliv-
ered through an open day where waste pickers are invited to be trained.

N/A

The repair programme has a positive outlook for the future. There is belief in
the programme, which is regarded as a life changing initiative for participants.

Looking forward, TCB is eager to grow the Durban repair programme, however,
this will require greater access to feedstock. Once this access is established, the
Durban branch will aim to have an intake of two groups a year.

Nobilis Recycling is a small e-waste collection and dismantling business that was
founded in Johannesburg in 2020, when the owner took part in the South Afri-
can Broadcasting Corporation SOC Ltd (SABC) Kickstart competition for sustain-
able businesses. As a part of this initiative, the owner was given seed funding
for pitching a business within the e-waste sector. Nobilis made it to one of the
five finalist positions.

The motivation for starting Nobilis was an intersection between financial oppor-
tunities for recovering precious materials and environmental concern around
e-waste being sent to landfill.

Nobilis's biggest success to date is its role as a collaborative platform to trade
within the industry. However, the business faces significant challenges and is
thus still finding its way towards being profitable.

One of their biggest challenges is securing access to e-waste. It is difficult to
break into big companies and gain access to their electronics as a small-scale
recycler. Lack of recognition by bigger companies limits the number of opportu-
nities Nobilis can capitalise on. This is expounded by a lack of processes to issue
certification around data destruction. Another challenge is upskilling and train-
ing of staff, as available mechanisms only occur periodically. Presently, Nobilis
has yet to find a solution to these challenges.

Despite their significant challenges, Nobilis has two factors that enable its oper-
ation. Firstly, it has a strategic location. Nobilis operates close to a landfill. This
is the primary point of access to feedstock. In this space within the industry,
Nobilis acts as a formal buy-back centre. A second enabling factor is an informa-
tion gap within the community from which Nobilis acts, which they assist to plug
through awareness creation.

Nobilis is a registered private company. Its business model is centred around
collaboration with recyclers to create trade within the industry. The owner iden-
tified that there is a gap between collectors.
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The company is almost solely run and operated by the owner. However, it does
sporadically employ a small team of up to ten dismantlers, depending on the
needs of the moment. This team collects and dismantles e-waste. The relation-
ships are flexible and are not underpinned by formal contracts.

Nobilis has key relationships with big recyclers such as South Group, AST, and
Desco. It is also a member of eWASA.

Nobilis does not have their own premises, although this is something they are
looking to acquire. At this point, Nobilis collects e-waste and dismantles it at re-
cycling sites or scrap yard sites and splits the profit with the business who owns
the premises.

The business performs collection, transportation, repair and refurbishment, and
dismantling functions. They do not sanitise data but rather outsource this step
to South Group.

Feedstock is sourced from SA Drager, other waste management companies, and
from the nearby landfill. E-waste collection is local and there is trade amongst
the community.

Nobilis processes an average of one tonne of e-waste a month. This includes
medical machines, PCs, cables, hard drives, household equipment and ICT
equipment.

Nobilis uses a one tonne bakkie for transportation of e-waste. Additionally, No-
bilis uses hand tools for dismantling.

There are no issues with security.

Data on stock monitoring, tonnages and types of e-waste are logged into a collec-
tion book. These numbers are reported to eWASA. Some information is also sent
to Gauteng Waste Information System (GWIS)?, which is a Provincial requirement,
and SA Drager, who requires this data for their internal reporting processes.

The team consists of up to ten workers who work on a flexible basis. All of the
employees are youth, male and African. Two of the employees are Zimbabwe-
an. Some arrived with artisanal skills (such as plumbers and electricians). This
is useful for the business, because these skills are often adaptable for refur-
bishment.

Upskilling is delivered through attendance of workshops provided by U] Peets at
the University of Johannesburg. However, these courses are occasional. Other
training is on-the-job learning. The owner would be eager to provide learnership
opportunities should he acquire the necessary funding.

The owner of Nobilis describes the informal sector as the “engine” of the busi-
ness. The informal sector plays a crucial role in providing feedstock.

3) GWIS is a data management system within the Gauteng government that captures data related to
waste management activities, to be fed into the national South African Waste Information System (SAWIS).
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5.1.4 GreenABLE

Background

Barriers and enablers

Institution type

Nobilis communicates the going market rates for financial remuneration (per
kilogram) to waste pickers. Nobilis also approaches waste-pickers and provides
them with a bag for e-waste collection. No PPE is provided to waste pickers.
Nobilis generally works with a few waste pickers more closely, as a relationship
of trust has been formed.

Capital investment consists primarily of time spent and covering costs without
cashflow. These costs are covered personally by the owner. Start-up capital was
spent on tools. The greatest operational expenditure is transport. An unexpect-
ed cost is insurance for equipment.

Nobilis has not had funding support since the initial competition with SABC.
Nobilis has not yet achieved financial sustainability.

The outlook for the future is positive. Nobilis aims to acquire machines for dis-
mantling hard drives, a shredder and a cable stripper, secure its own premises,
expand operations with a 4-tonne truck and strengthen engagement with pri-
vate companies to access their e-waste. The owner sees a future in the industry.

GreenABLE, based in Pinetown in the eThekwini Municipality, was first concep-
tualised in 2010 when their parent company, Green Office, which started out as
a printer cartridge re-manufacturing company, became concerned about the
number of cartridges that were being to landfill. In 2012, the NPO GreenABLE
was set up.

The motivation behind the business was twofold. Firstly, there was an environ-
mental concern with diverting waste from landfill. Secondly, there was a social
motivation to provide employment and upskill people with disabilities.

To date, GreenABLE has received numerous awards including awards issued by
South African Breweries Foundation, SEED, The Institute of Waste Management
South Africa, and Mail and Guardian newspaper.

GreenABLE's success is largely due to their adoption of a circular economy mod-
el. GreenABLE designs and manufactures portable laptops stands out of waste
from the printer cartridges they process.

GreenABLE's greatest challenge was the period of COVID-19, during which the
printing industry slowed down completely leading to a smaller cartridge stream
coming through. As a solution to this, GreenABLE diversified the e-waste they
process to include ICT equipment. This helped increase revenue streams as it
allowed them to support cartridge waste dismantling (which produces low value
fractions) with more valuable streams.

Acquiring funding is a second challenge GreenABLE faces. The social upliftment
aspect of the business prevents movements to automation, and so funding
applications are limited to covering operational costs.

GreenABLE is registered as an NPO. Its operational structure includes the fol-
lowing eleven skilled positions: three managers, a project coordinator, a sales
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and operations agent, three administration positions, a financial team (shared
with Green Office), and two operational assistants.

Contracts are in place between GreenABLE and its sponsors.
Key relationships include Canon South Africa (who provide feedstock), e WASA,

SAB Foundation, NewMantle Group (who offer advice and expertise around
plastics recycling) and Green Office.

GreenABLE operates out of 960m?, of which they use 500m? for dismantling
processes and 400m2 for remanufacturing. On the dismantling side there is a
production line, a station for on-site plastic granulation and pelleting, a re-
ceiving area where stock comes in and is weighed and 2 offices (with 6 desks
between them).

GreenABLE performs the following operations: collection, refurbishment,
dismantling, granulating and pelletising. The injection moulding is off-site by
external service providers.

Feedstock is acquired by donation from Durban business. GreenABLE collects
feedstock. Some feedstock is also acquired through SMMEs. GreenABLE adver-
tises for donations regularly. Green Office and Canon are two regular sources of
feedstock.

GreenABLE processes an average of 4 tonnes of e-waste a month. This includes
cartridges, printers ICT equipment, phones, PC, monitors, laptops, services,
keyboards.

A dust extraction machine is used to suck up toner and filter it, ensuring that
health and safety conditions are maintained. Other equipment that comprises a
granulator and pelletiser, scales and hand tools are used.

GreenABLE uses the Sage Evolution accounting package to handle their data
management. Figures are reported to eWASA and uploaded onto the South
African Waste Information System (SAWIS).

Compliance was not framed as an issue, as GreenABLE has all the relevant cer-
tification. They noted however that there are major delays in being issued with
certifications.

In addition to 11 skilled workers, GreenABLE employs 36 dismantlers. Disman-
tlers are previously disadvantaged with a limited amount of education and work
experience. 100% of the dismantling staff is African. Dismantlers are made up
solely of people with disabilities.

GreenABLE is a learnership structure for these candidates to gain experience
before moving onto other permanent employment positions. The learnership
includes on-site in-house training on e-waste management as well as external
courses on production technology. At the time of the interview, approximately
125 beneficiaries had passed through GreenABLE's programme. Ideally, Green-
ABLE would hire nine more learners, but this is funding dependent.

GreenABLE would like to work more closely with the informal sector around
printer cartridge collection and WEEE collection.
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EXE) Recyclers in Ghana, Egypt and India

5.3.1 AppCyclers (Ghana)

Background

Barriers and enablers

Institution type

GreenABLE was founded by Green Office and is part of this group of companies.
As such, Green Office provided the start-up capital. Additionally further support
was issued from the SAB foundation.

Presently, GreenABLE is not financially sustainable nor independent. There is
cause for concern as Green Office is unlikely to be able to continue their sup-
port for much longer.

Even though there are concerns regarding financial sustainability, the outlook

for the future in general is positive. There are plans to grow the refurbishment
side of the business, grow the plastic processing/sales and to produce, design

and sell products made from recycled materials.

In addition to the interviews conducted with recyclers in South Africa, five addi-
tional interviews were held with WEEE recyclers and related organisations from
Ghana, Egypt and India. These discussions explored the same topics as in the
South African interviews. Participants included a startup (AppCyclers), a recycler
(ERG) and a scrap association (Koforidua Scrap Association) from Ghana, a re-
cycler (EERC) and an associated NGO (EGWM) in Egypt and an initiative in India
(Ecowork).

Kweku Agabas, founder of AppCyclers, began his journey in 2019 after partici-
pating in a GIZ hackathon that inspired his team to tackle e-waste challenges.
His first project involved repurposing a discarded fridge into an egg incubator
for hatching chickens. Over time, they developed online platforms to connect
individuals with recyclers for proper material disposal. Recognising the lack of a
formal e-waste industry in the northern region of the country, he took the initi-
ative to collect e-waste himself, eventually acquiring a warehouse and establish-
ing logistics, including dismantling operations, to address the issue directly.

An important milestone for Kweku Agabas was the partnership with a local
scrap dealer that became his mentor to learn about pricing and operations. Fur-
ther important enablers include the participation in training programmes like
those from the Ellen MacArthur Foundation, United Nations Institute for Train-
ing and Research (UNITAR), and GIZ to build his knowledge. Starting his e-waste
business was challenging due to limited savings and no initial capital, but he
used profits from a real estate side business to fund operations and prove his
idea, which later helped him secure grants.

Challenges he faced include lack of money for transportation and renting facil-
ities, shortage of skilled workers for dismantling, weak enforcement of e-waste
laws, and missing infrastructure for proper recycling. He tackled these by invest-
ing in training for his team, participating in courses, and joining projects with
private ventures such as the World Bank. Tamale's (city in Ghana) fast growth as
a city has also supported his efforts to expand the business.

AppCyclers is a social enterprise legally operating as a for-profit company. It
has a small team of four full-time staff, supported by interns and volunteers.
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The organisation maintains key partnerships to enhance its operations, includ-
ing collaborations with local micro-enterprises for specific waste fractions, the
WEEE Center in Kenya to strengthen its network, and Makwande Auctions to
extend its reach through their auction networks.

The company operates from an 800-square-foot (8,600 square metre) ware-
house and is focusing on collection, transportation, dismantling, and storage of
e-waste. It also uses a digital platform to connect up- and downstream players
(https://appcyclers.com/?v=1ee0bf89c5d1). The facility processes over 500kg of
e-waste monthly, sourced from cooperatives, consumers, and local micro-entre-
preneurs (MEs) who supply mostly plastics and PC boards.

The organisation has invested in logistics and dismantling operations, though

it aims to develop digital tools for better traceability and transparency in the
future. Learning about compliance requirements was challenging, but partici-
pation in incubation and accelerator programs provided valuable knowledge on
systems, business management, and legal obligations.

The organisation operates with a core team of four full-time staff, supported by
four interns and volunteers who assist with collections and operations. An advi-
sory board provides strategic guidance. The team primarily consists of individu-
als aged 25-30 years with varying skill levels. Key skills required include technical
expertise in dismantling, handling hazardous materials, and managing fractions,
along with knowledge in logistics, network building, and optimising operations
for profitability.

Kweku Agabas is a business graduate who gained valuable management and
operational skills through incubation and accelerator programmes. Such
programmes to learn and develop these essential skills for success are often
inaccessible to micro-enterprises. While the company already accommodates
four interns, it remains open to expanding internship, apprenticeship, or trainee
opportunities if additional funding or access to training becomes available.

The company actively engages with informal waste pickers, purchasing materials
like plastics and PC boards and providing training on safe recycling techniques.
Initial engagement involved learning from waste pickers, and today, they are
treated as business partners, with purchases forming the basis of collaboration.

Challenges include high competition and limited incentives for formalisation.

AppCyclers initially secured capital from the entrepreneur’s profits made
through real estate deals and later sought grants as the business expanded.
Funding sources include personal investments and grants.

The main operational costs are transportation (due to long distances) and rental
expenses, which require upfront payments for 3-5 years. Other significant costs
include purchasing e-waste and salaries.

The future outlook in general is positive, as ongoing government investment
in e-waste infrastructure is expected to improve the value chain, especially for
MEs. The government's support in purchasing recyclables and providing incen-
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5.3.2 Koforidua Scrap
Dealers Association (Ghana)

Background

tives will help MEs find buyers for their output. Digitalisation is also key for the
sector’s future, with AppCyclers working on software to enhance traceability
and data accessibility. The company is open to private-public partnerships to
further this mission.

AppCyclers is developing a digital platform to connect suppliers and buyers,
aiming to make it accessible via smartphones. The platform is designed to help
local recyclers (MEs) scale quickly, by improving access to buyers.

AppCyclers plans to expand to other locations like Kumasi and Accra, where
demand for their services exists. Their ultimate goal is to enhance the digital
platform, allowing for rapid scaling across Africa and ensuring e-waste is treated
locally. However, capital will be a major need for this expansion.

AppCyclers considers following aspects important regarding improved frame-
work conditions:

» Enforcement of recycling standards: Corporations should be compelled
to properly recycle e-waste. Currently, companies are expected to sell their
e-waste, which creates a financial challenge, especially when informal practic-
es are involved. Corporations should take responsibility for recycling e-waste
to promote safe practices.

» Implementation of EPR systems: There should be a stronger focus on EPR,
where companies are accountable for the entire lifecycle of their products,
including end-of-life recycling.

» Funding for innovations and startups: Support through funding initiatives
is needed to encourage innovation and the growth of startups in the e-waste
sector.

» Capacity building and training: More training programs are required to build
capacity and ensure e-waste recycling is done safely and efficiently.

» Support for MEs: MEs need help to better organise their work, get registered,
optimise collections, and access the market. Collaborating with and integrat-
ing MEs into formal systems can provide significant economic opportunities,
as they employ many people.

The Koforidua Scrap Dealers Association, a network of informal MEs, is led by
Haruna Umar. Haruna Umar has been involved in the scrap business for many
years, supporting his father's scrap business.

After completing his studies in procurement and management, he faced chal-
lenges finding a job and decided to join his father’s scrap business full-time
about two years ago. Recognising the profitability of the work, despite its under-
valuation by others, he encouraged others to get involved in the sector. Haruna
later joined the association, where his education proved valuable to support its
members effectively. His vision, dedication, and ability to drive the association’s
development led to his election as Deputy Director.



Barriers and enablers

Institution type

Operations

Human resources

Informal sector integration

Challenges faced by the association include:

» Dependence on certain buyers: Some companies provide capital but require
scrap dealers to sell exclusively to them, limiting opportunities for better deals.

» Monopoly pricing: Companies with monopolies on certain metals control
prices unfairly.

» Lack of legal status: Without legal recognition, the association struggles to
formalise agreements.

» Limited access to eco-levy funds: Scrap dealers lack guidance on how to
access these funds.

» Land issues: Access to land is a significant challenge. The association
previously operated on government land, but it was taken away.

» |lliteracy: llliterate members struggle to understand compliance, legal
related issues.

These challenges are being addressed by cutting out middlemen, informing
members about price fluctuations, pressuring buying companies to offer fair
terms and assisting members to understand legal requirements.

Key to the success of the association is building trust and strengthening relation-
ships with members. These efforts are essential to support their growth and
increase their collective impact.

The organisation is an association of informal MEs. The Deputy Director was
elected to the role. Key partnerships include GIZ and MRI.

The association does not handle e-waste or WEEE. The association’s functions
include representing the association, dealing with scrap-buying companies,
organising events, and bringing members together.

The business operates in an open space at their new site, where security issues
were addressed by installing cameras and hiring security personnel. However,
there have been some incidents of theft, especially when hiring temporary
workers. To prevent this, employees on fixed monthly schemes are given
incentives for loyalty.

The business employs both permanent staff and workers on a daily or hourly
basis, depending on workload. The main skills required are loading, unloading,
and dismantling. Most of the staff have previous experience in scrap yards and
come from the informal sector. Upskilling and skills transfers are done through
workshops provided by GIZ or MRI. The business would consider more intern-
ship, apprenticeship, or trainee positions if funding or training opportunities
were available.

Regarding compliance, burning copper wire to melt the plastic is forbidden, but
the association feels that there are no alternatives, so it continues, despite the
risks. The association helps members understand the importance of regulations
through workshops. They also require an Environmental Protection Agency
(EPA) permit, but many members, being illiterate, struggle to understand com-
pliance, and the association assists them in navigating these challenges.
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5.3.3 Electro Recycling
Ghana (Ghana)

Background

Barriers and enablers

Institution type

Operations

The association works with informal MEs as most of its members come from the
informal sector. They engage with them by building trust, eliminating middle-
men, and establishing direct contact with companies. The goal is to offer better
prices and encourage others to join. The association focuses on helping mem-
bers understand that both sides need each other.

Challenges include some members not following the association’s decisions.
For example, when the association banned sales to an uncooperative company,
some members disobeyed and sold materials secretly. In response, the trans-
port of those materials was stopped, and non-compliant members were made
to pay extra.

Financially, the association is supported by membership fees and does not face
major tax issues. Some training and workshops are financed through GIZ and MRI.

The association has a positive outlook, aiming to formalise the scrap business
and help its members transition from the informal sector to gain better market
access. They believe that Corporate Social Responsibility (CSR) should support
scrap dealers, but currently, the sector does not benefit from CSR initiatives.
The association hopes to ensure that scrap dealers are included in CSR efforts.
They are working with donor organisations to provide training and plan to meet
with parliament to discuss CSR responsibilities. Expanding their operations is
part of their future growth plan.

Electro Recycling Ghana (ERG) is a recycling company specialising in electron-
ic waste, metal scrap, and used batteries. Its operations focus on reusing old
equipment, repairing and refurbishing items, and recovering spare parts. The
company started with collection and expanded to repairs, dismantling, and re-
cycling. The team creates products like “Made in Ghana” TVs and power banks.

Key enablers include strong laws, technical skills, financing, and research. The
main facilitating aspects are considered to be education, awareness, and ca-
pacity to understand e-waste. People need to see its potential to attract invest-
ments. Many staff members already have relevant experience. Innovation and
funding must work together, with a focus on strengthening financial support.

Challenges include linking investors to companies, limited financing mecha-
nisms, and a lack of local markets for some materials. Environmentally sound
practices often aren't profitable for non-valuable materials and get rejected.
These fractions need better disposal technologies. In their case, to address this
challenge, the focus has been on innovation, leveraging skills, and creating new
products like TVs from screens. Strengthening financing through grants, equity,
and research and development (R&D) is essential for growth.

ERG is a for-profit company and was founded by a Ghanaian and German part-
ner in 2019-2020.

The facility performs collection, repair, refurbishment, dismantling, and recycling.
It has a license for processing up to 120,000 metric tons of WEEE annually.
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Current production lies at between 300 per 400 metric tons of WEEE per year.
The company regularly faces disruptions; this year, there was a two-month
shutdown due to floods. Machinery needed includes an injection moulder and
shredder. The machinery could be sourced locally, but funding for it is not
available. A shredder would, for example, enable them to process their plastic.
Thermoplastic is currently exported.

Regarding repair and refurbishment, ERG sources the housing locally while oth-
er components (e.g. the boards) are imported. Reporting aligns with both local
and international standards, such as the Basel Convention, though the latter
involves lengthy processes. The Ghana Standards Authority oversees require-
ments for reusable devices. Simplifying compliance procedures and implement-
ing advanced data systems to track materials, volumes, and compliance metrics
would enhance operations. An ideal system would streamline reporting, im-
prove efficiency, and ensure transparency.

The company currently employs 14 staff members and is planning to expand soon.

A recent flood temporarily shut down the facility, leading to a reduction in staff.
The team possesses valuable skills but needs further training in electronics and
partnerships for specialised tasks like battery management systems (BMS) and
injection moulding. Many staff members bring relevant experience to their roles.

The company first approached individuals in Ghana by identifying people work-
ing in local markets and engaging with them directly. This approach remains
focused on building community connections and partnerships.

It is suggested to integrate the informal sector by introducing an “E[co]work”
model in Ghana (this model is outlined in section 5.3.5.).

The company's funding primarily came from private financing. The initial
funding was provided by external funders, with a larger contribution from the
German co-founders. These funds supported operations, execution, and repur-
posing activities.

The lack of a local market for some materials makes it difficult to manage
certain fractions, while some materials already have existing markets. Rejected
fractions require better disposal technologies and more research and develop-
ment. To address these challenges, grants, loans, equity shares, and stronger
financing are needed. With adequate funding, the company could purchase
machines and use advanced technologies to create valuable fractions. A shared
facility for research, testing, and trials could also help multiple companies. A
financial model that minimises risk and focuses on specific areas of the value
chain, such as collection, dismantling, testing, and innovation, is crucial. Finan-
cial incentives for the private sector are necessary, and scaling both innovation
and financing together is key to moving forward.

The outlook for e-waste recycling is positive due to increasing waste generation,
growing international awareness of recycling and the circular economy, and the
need for materials. Achieving a circular economy requires effective recycling to
close the gap. International standards and regulations, like the Basel Conven-
tion, strengthen the need for recycling. Innovation and education are key for
continued progress.
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5.3.4 Egyptian Electronic
Recycling Company

and EcoGreen Waste
Management (Egypt)

Background

Barriers and enablers

For future growth, the focus is on R&D, expanding into pelletising, and securing
funding for moulding. The company is also exploring partnerships for training
and looking into co-financing models to align with investors. Furthermore, fu-
ture plans include seeking markets in Europe, specifically Germany and Austria,
for off-take agreements. The company aims to shred, wash and sort plastics and
export high quality plastic, while Brominated flame retardants (BFR)-containing
plastics will either be burnt or used for new products, such as doormats.

To improve the framework, the government should focus on creating laws and reg-
ulations but let the private sector manage the system and financing. The govern-
ment’s role should be to ensure implementation, provide the legal framework, and
support skill development and innovation, without directly controlling finances.

A programme that works directly with private companies could be more effec-
tive since government processes can be slow. Profitability often depends on
valuable materials, while environmentally friendly practices may not be profit-
able without enough support. Strengthening financing would help businesses
invest in necessary machines and technologies. A shared facility for research
and testing could also benefit companies.

The government should be committed to implementing effective models, and
agencies like the EPA should continue supporting small companies and startups
with education and guidance.

Both organisations, the Egyptian Electronic Recycling Company (EERC) and the
NGO EcoGreen Waste Management (EGWM) are represented by their co-found-
er Ahmed Salem. He began his journey in 2010 through a partnership with the
International Technology group (IRT), at a time when the Ministry of Environment
had little knowledge about e-waste recycling. He was driven by a desire to learn
more about e-waste recycling worldwide and visited plants in countries like Ger-
many and others, including Umicore, and explored recycling practices in African
countries. He also sought machinery manufacturers to expand his knowledge.

In 2016, he opened the second e-waste recycling facility in Egypt, the EERC. At
that point there was no legal framework for e-waste recycling in the country.
Since then, there has been a shift toward formalising companies in the sector.
In 2023 he founded the NGO EGWM, the first formal e-waste recyclers associa-
tion, which currently has 26 formal recyclers as members.

A key driver for Ahmed Salem’s was the lack of a legal framework for e-waste
recycling, which made it necessary to create regulations that would ensure
companies take responsibility for their e-waste. To address this, he organised
stakeholder meetings and study tours. A Global Environment Facility (GEF)-
funded project supported the transition of informal recyclers to the formal
sector by funding feasibility studies and helping recyclers obtain licenses.

The main factors contributing to his success are having members in the associa-
tion and securing funding support. Challenges include dealing with the informal
recyclers. Another significant challenge has been the collection of e-waste, which
is critical for any recycling operation. To overcome this, Ahmed looked for solu-
tions by learning from other countries and adapting strategies that could work in
Egypt, such as developing tailored services for different customer segments.
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He also collaborated with authorities and auction offices, educating them on the
hazards of e-waste and the need to channel it to the formal sector. As a result
of these efforts, around 70% of e-waste is now being collected in compliance
with the law. Over the past 14 months, Ahmed also worked with the Ministry of
Environment (MOE) and the Waste Management Regulatory Agency (WOMRA)
to create a clear list of e-waste items, specifying which items must be sold to
formal recyclers. Key to overcoming these barriers has been consistent commu-
nication, stakeholder involvement, and ongoing education about the benefits of
formalising e-waste recycling.

EERC is a company, while the EGWM is an association for formal recyclers. The
association currently has approximately 26 members, who focus not only on
e-waste but also on liquid and solar waste.

EGWM is exploring partnerships with supermarkets to offer food vouchers
and working with banks to provide rewards like money on a debit card, health
insurance for family coverage (partially covering certain treatments), or food
items, depending on the customer’s needs.

The company handles several functions, including e-waste collection, data
destruction, dismantling, and shredding. The main sources of e-waste are the
government (through auctions and contract-based sales), the private sector
(which must comply with laws regarding e-waste disposal), and end-users
(households with waste). The company provides tailored services and uses
targeted marketing to manage these sources effectively.

According to their website the company has processed 5,840 tonnes of e-waste.

N/A

The company EERC does not work directly with informal waste pickers. While
EGWM is an association for formal players, the association seeks to foster the
integration of the informal sector by facilitating activities that bridge the gap
between the formal and informal actors.

Dealing with the informal sector has been challenging. The informal sector

has a strong understanding of e-waste recycling processes. To encourage

their formalisation, Ahmed Salem organised meetings, conducted study tours,
and explored the potential benefits of becoming formal recyclers. However,
challenges remain - some individuals in the informal sector lack insurance,
operate in toxic environments, and may not always be motivated to formalise.
Still, some are willing to transition if they receive support, such as the assistance
provided by the GEF project.

The sustainability of the association relies on securing sufficient funds. Initially,
the initiative collaborates with platforms such as UNIDO, and other organisa-
tions to find funding opportunities. The goal is to establish a variety of drop-off
points.

Additionally, for mobile phones, if they are still working, they are sold to sec-
ond-hand or repair shops. If the phones are deemed waste, they are brought to
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5.3.5 E[co]work (India)

Background

Barriers and enablers

the recycling facility. Some customers prefer to recycle to protect the environ-
ment, even if they don't want to sell their devices. Overall, project funding and
creating strong incentives for e-waste collection are essential for success.

The plans for future growth for the association include creating a list of formal
e-waste companies and supporting them in collecting e-waste from the three
main categories: government, private sector, and end-users. The focus will be
on targeted campaigns in places like schools, shopping malls, and bars to raise
awareness and gather e-waste. Additionally, a new platform launched in January
2025. This platform facilitates e-waste collection, operating in a manner similar
to Uber, making it easier for people to recycle their e-waste.

There have been very few initiatives to involve end-users in e-waste collection.
One example is Vodafone Egypt, that launched a campaign where people could
drop off e-waste at five of their branches in exchange for vouchers worth 300
Egyptian pounds. However, the vouchers could only be used to buy new prod-
ucts, limiting their appeal as incentives.

E[co]work is an Indian recycling company that offers workspaces for rent to
MEs, recycles materials, and provides technical training and awareness pro-
grams to support sustainable practices in the sector.

The journey of E[co]work began in 2018, driven by the team'’s frustration over
the lack of concrete action to address e-waste challenges. This sparked the
development of a solution to bridge the gap between the formal and informal
recycling sectors. With initial research funding secured, the vision was brought
to life. The initiative is founded on the principle that tackling global challenges
like e-waste demands both individual action and collective responsibility.

By emphasising sustainable resource management, it seeks to mitigate the
environmental impact of manufacturing and disposing of waste electrical and
electronic equipment (WEEE), ensuring a circular approach to resource use.
Key milestones include:

» Securing initial research funding

» Building a dedicated team

» ldentifying the right location

» Completing essential documentation
» Launching the facility

» Creating the first partnerships

The initiative's success is enabled by several key factors:

» Funding organisations provided essential financial support, turning the
concept into reality.

» Community support offered encouragement and motivation at critical stages.

» A dedicated team proved invaluable, with the three founders relying on
skilled local staff to manage operations and drive the project forward.
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Currently, the main enablers to growth are:

» The team, whose expertise and dedication transform the vision into practical
outcomes.

» Financial resources, which remain critical for implementing ideas and scaling
initiatives.

Key moments that shaped the journey included reaching critical milestones,
overcoming funding gaps through networking and applications, and building
a competent team through coaching and management. Success required
balancing patience with urgency, especially when navigating compliance and
operational pressures.

Challenges are diverse:

» Conflicts with external teams were addressed through communication,
change of service providers, etc.

» Internal team conflicts are addressed through open communication
and role clarification.

» Corruption is met with patience and persistence.

» Recruiting skilled team members relies on networks and job portals.

» Legal and compliance issues demand caution and expert legal support.
» Old building limitations require negotiation.

» Market distortions are yet to be addressed fully.

While many barriers have been resolved, the process remains ongoing, as
addressing one challenge often uncovers the next, with new challenges

continually emerging. Adaptability and persistence are crucial to navigating
these hurdles.

The organisation operates through three legal entities: a not-for-profit associa-
tion in Switzerland, a for-profit company (Pvt. Ltd.) in India, and a not-for-profit
foundation in India. The hierarchical structure includes three co-founders (one
leading the business, two as board advisors), alongside a local operational team
of 6 core members, one of them the operational manager, and 4-8 daily workers.

Key relationships include partnerships with:

» Donors for funding.

» Informal sector as beneficiaries and suppliers of e-waste.
» Industries for e-waste procurement.

» Formal sector as collaborators and competitors.

» Government/authorities for permissions and certifications.
» Downstream buyers for material sales.

» Landlord for the facility.

The staff work under formal employment contracts outlining their roles and
responsibilities. These relationships and arrangements ensure the smooth
operation and sustainability of the organisation.

The facility spans approximately 1,950m2 (21,000 square feet). It consists of a
large rectangular ground floor, with a small section featuring a first floor.
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The area on the first floor is allocated for offices, while the rest of the ground
floor is used for dismantling, storage, and reception. So far, only two offices

and some dismantling spaces have been fully equipped, allowing for an initial
test of the concept and the flexibility to adjust the layout as needed. The stor-
age and dismantling areas were designed in a flexible, modular way to be easily
adapted based on evolving needs.
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The initial business model focused on renting out workshops to MEs. However,
this approach has not yet proven successful due to several factors, including
changes in regulatory frameworks requiring materials to be sold to formal
recyclers, market distortions, and shifts in behaviour. As a result, the model
was adapted to focus on building business relationships with MEs by sourcing
materials directly from them.

The organisation now engages in a range of activities, including e-waste col-
lection, direct resale for reuse, dismantling and conducting awareness-raising
activities and educational training. E-waste is sourced from both informal and
formal sectors through direct requests, tenders, and auctions. Currently, the
facility processes approximately 200-250 tons of WEEE annually, including



Human resources

Informal sector
integration

items such as washing machines, laptops, computers, printers, and mobile
phones. Since operations began just six months ago, volumes are expected to
increase as the network expands and strengthens.

The facility is equipped with tools like screwdrivers, pliers, and drills, but lacks

a high-quality shredder, which would improve material processing. Security
remains a concern despite installing CCTV cameras and hiring a security agency.
Issues such as theft and a foiled coup attempt by a security guard highlight the
challenge of finding reliable, trustworthy services.

The organisation uses Zohos for financial reporting and Excel sheets for
tracking material compositions and outreach engagement. An ideal data man-
agement system would cover compliance, legal requirements, and EPR credit
generation, and be adaptable to capture information for both internal use and
external partners.

Reporting is done on various levels: internally for team members and manage-
ment, and externally for financial audits, impact assessments, and regulatory
compliance (e.g., goods and services tax (GST), tax, and e-waste-related require-
ments). The organisation faces challenges in understanding and complying with
legal and regulatory requirements, which were discovered through personal
research, inspections, and industry knowledge. Compliance entails significant
costs apart from a tremendous amount of time, including licensing fees and
investment expenditures.

The local operational team has six core team members consisting of a Facility
Manager, Operations Manager, Operations Support, Outreach Officer, Business
Developer Support, Accounting/Finance Manager, and 4-8 daily workers for dis-
mantling tasks. Staff demographics include individuals aged 20-40, with a gender
ratio of 40% women and 60% men in the team, while dismantlers are all men.

The work requires diverse skills such as management, legal and compliance
expertise, operations, procurement, sales, outreach, business development,
fundraising, marketing, financial and accounting knowledge, negotiation,
technical skills related to materials and machinery, information technology (IT)
proficiency, diplomacy, motivation, and persistence.

Most staff members have prior experience in related sectors, with dismantlers
and one team member coming directly from the informal e-waste sector.
Workers are trained in workplace organisation, on tool usage, PPE, and sorting/
processing methods. Additionally, the team educates schools and communities
about e-waste through visits.

Internship, apprenticeship, and trainee opportunities are being explored, provid-
ed there is sufficient demand and financial resources to support these initiatives.

E[co]lwork was brought to life with the initial vision of bridging the gap between
the informal and the formal sector. The project initially aimed to provide MEs
with co-working spaces, complete with tools, PPE, clean facilities, and technical
support. However, this model faced challenges due to challenging framework
conditions. Currently, one focus is on building business partnerships, such as
purchasing materials from MEs.
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Financials and funding

Future outlook

Engagement with informal workers began through local connections and
expanded using methods like participatory design, interviews, community
visits, and pilot projects. Financial transactions are typically made via cash or
mobile payments, though non-GST-compliant vendors pose challenges due
to potential tax liabilities. The organisation enforces facility safety rules and
provides basic PPE to ensure Occupational Health and Safety standards.

While additional support services like healthcare and microcredit are being
considered, market research and user insights indicate that these are not top
priorities for MEs. Their primary focus remains on gaining access to materials,
maximising profits, and utilising machinery.

Efforts to integrate the informal sector are supported by CSR grants and
project funding. Challenges remain, including the need for both “pull” factors
(incentives) and “push” factors (regulatory requirements) to drive formalisation.

The initial personal capital investment for the project ranged between $15,000
and $20,000 United States dollar (USD). Additional funding was secured to set
up the facility, covering costs such as construction, compliance, infrastructure,
security, and six months of rent, bringing the total initial investment to approx-
imately $150,000-$200,000 USD. This amount excludes the costs of preliminary
studies and the time invested by the founders. Further funding has been
required for infrastructure upgrades, repairs, hiring staff, covering fixed costs,
and conducting awareness activities. The breakdown of the initial investment
allocation included:

» 25% for rental and operational costs
(fees, security deposit, broker fees, and initial rent)

» 10% for compliance-related investments
(e.g., fire National Occupational Classification)

» 35% for planning and construction (bathrooms, kitchen, offices, reception
area, plumbing, electricals, and emergency exits)

» 15% for infrastructure procurement (IT, worktables, shelves, transport
equipment, machinery, and tools)

» 15% for other expenses

Funding sources comprised personal investment, project grants, donations,
and prize money.

Operational expenditure was roughly divided as follows:

» 50% rent

» 10% utilities and consumables

» 30% salaries

» 10% miscellaneous costs (housekeeping, security, compliance, and finances)
Numerous unexpected expenses were encountered, particularly in compliance,
planning, and construction. The organisation has not yet reached financial

sustainability but is actively exploring ways to achieve it despite unfavourable
framework conditions.

The outlook for this organisation is uncertain. As an ethical recycler, their long-
term survival under the current unfavourable conditions is challenging without
external funding. To improve this situation, they need to identify and secure



Additional information

additional income streams to sustain operations. For future growth, they aim
to optimise the current facility, which still has capacity for more material. This
includes expanding their network for material collection and procurement. In
the long term, they envision establishing multiple facilities, both in India and
possibly in other countries. However, achieving this vision depends on securing
sufficient funding.

Following framework conditions are critical to support ethical recycling:
» Effective enforcement of legislation and the elimination of corruption.

» Proper control over material processing from auctions, ensuring it is recycled
by licensed organisations rather than diverted to the informal sector.

» Prevention of market distortions caused by fake EPR credit generation
and the integration of quality standards into the EPR credit process.

» Avoidance of tax disadvantages for compliant value-chain players,
particularly concerning GST.

» Supportive authorities providing clear and consistent guidance on
regulatory requirements.

These changes would create a more stable and fairer environment for ethical
recyclers.
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6 Key Findings

This section provides a summary of the key insights gathered through exten-
sive desktop research and direct stakeholder engagements. The findings high-
light critical themes and emerging trends that influence the subject matter.

To facilitate a structured analysis, these insights are categorised into the follow-
ing key areas:

» Enablers and barriers

» Institutional factors

» Operational factors

» Informal sector integration
» Finance and funding

» Future outlook and framework conditions

Enablers and barriers

The research undertaken found six key enablers that can influence success:

1. Securing access to a constant and reliable flow of e-waste, ensuring a steady
supply of materials for processing and supporting long-term operational sus-
tainability.

2. Securing access to funding is crucial, especially to finance initial capital in-
vestment such as vehicles, tools and machinery. However, starting small and
growing incrementally, ideally aided by a modular and therefore easily ex-
pandable facility setup, can allow for this initial capital investment cost to be
greatly reduced, as well as reducing initial overheads.

3. Diversification of the business’s services can ensure a more resilient business.
For example, going beyond collection and dismantling and including repair,
refurbishment, or even waste-to-art activities, can generate additional reve-
nue streams.

4. Seeking participation in training courses run by local and international organi-
sations or research institutions can help expand the recycler's understanding.
Some areas of training that can be useful are around best e-waste manage-
ment practices, understanding national regulatory requirements, ensuring
compliance, and business and financial management.

5. Clear e-waste legislation and regulations can assist recyclers by providing a
framework towards ensuring compliance, creating a level playing field, and
promoting the correct disposal of e-waste thereby stimulating greater feed-
stock availability.

6. Key partnerships offer a critical advantage. These can include collection part-
nerships, funding partnerships, and information sharing partnerships.

In addition to these enablers, South African small-scale entities provided some
insight into the factors that drive them. Some of the key drivers include the
opportunity to make a profit, to create a positive environmental impact, and

to drive social change. EPR legislation also plays a crucial role in driving South
Africa’s e-waste sector by mandating producers manage their waste and support
small businesses.

In measuring success, there are different milestones that organisations use.
The following milestones have been identified in the research:



F) institutional factors

1. Securing funding

2. Establishing smooth workflows

3. Building a well-functioning team

4. Achieving profitability

5. Understanding and complying with legislation
6. Securing key partnerships

7. Gaining recognition in the market

Lastly, small-scale facilities should consider the following possible barriers
to success:

1. A shortage of feedstock can be a major challenge. Feedstock can be difficult
to procure without developing relationships with businesses, institutions or
waste pickers. Similarly, it is imperative that small-scale facilities do not de-
pend on one buyer or market for e-waste (or a few markets or buyers), as this
can create a significant risk.

2. Political or environmental crises or upheavals are another challenge. Events
like COVID-19 disrupt supply chains and market demand. Diversifying activi-
ties can assist to mitigate such barriers.

3. Theft of stock is another possible barrier, as it both diminishes feedstock and
can negatively impact on cash flow.

4. Alack of access to training programs limits workers' ability to adopt advanced
recycling techniques and meet compliance standards.

5. Adhering to stringent regulations to remain compliant can be costly, especially
for small recyclers with limited resources.

6. Team frictions and challenges in team management can act as a barrier for
small recyclers.

Institutionally, small-scale facilities in South Africa are mostly structured as ei-
ther private companies or NPOs.

With regards to the organisational structure of e-waste facilities, this should suit
its operational scale. Smaller operations can be led by an owner with occasion-
al support from a small team (e.g., dismantlers). Medium-sized operations can
adopt a balanced structure with skilled roles like project coordinators, sales
agents, a financial team, and operational assistants. Larger operations might
benefit from a more defined hierarchy, including positions such as a CEO, COO,
managers, supervisors, and specialised roles (e.g., HR, SHEQ officers). For a facil-
ity that belongs to another organisation (i.e. as part of a broader group), some
roles like finance and HR can be managed by the head office or parent company.
The key is to tailor the size and complexity of the structure to match the volume
of operations, ensuring efficiency and profitability.

Small-scale e-waste facilities can tailor the number of staff to the typically highly
fluctuating amount of e-waste being processed, as well as the technical require-
ments of the e-waste being processed. This can be done by growing incremen-
tally and hiring staff as and when the demand arises, based on the amount of
feedstock and processes being undertaken. Similarly, the type of contractual
arrangements should reflect the facility’s size and operational needs.
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) operational factors

Premises

E-Waste processing

volumes

Feedstock sources and
processing activities

Formal contracts with staff and external partners are usually necessary to miti-
gate disputes that may arise.

E-waste facilities require a mixture of skills, with some roles demanding minimal
training and education (such as dismantling and transport), with others needing
more technical expertise (such as operating specialised equipment). Small-scale
facilities can establish learnership and upskilling programs that provide knowl-
edge and expertise in e-waste management and technical skills, complemented
by external accredited courses where available. Models of learning could be di-
verse and consider factors such as online videos, visual aids, simplified language,
and practical workshops to accommodate learners’ abilities.

Most e-waste facilities provide employment opportunities for workers from the
informal sector or with no formal work experience. As such, previous work expe-
rience is often less of a priority than trustworthiness and eagerness to learn.

To ensure success, e-waste facilities should prioritise building and nurturing re-
lationships, as they are essential for operational efficiency, growth, and sustain-
ability. E-waste businesses assessed typically demonstrated a range of relation-
ships including:

» Partnerships with industry players (PROs, other recyclers, and corporate
clients)

» Collaborations with educational institutions (e.g., U))
» Connections with suppliers, funders, and government authorities.

» Partnerships with the informal sector

The size of the premises of the interviewed organisations varied between 74m?
and 1,950m?, indicating that there is no universal rule for the required starting
size. Some startups began with minimal space and expanded gradually (i.e. start-
ed within a small garage), while others started with larger premises from the
outset. This decision largely depends on available capital investment, business
objectives, and legal requirements. For instance, certain regulations necessitate
significant investments in facility compliance, such as fire safety standards. As

a result, determining an optimal starting size is challenging in order to balance
economic feasibility with the need for sufficient space to accommodate growth
without frequent relocations.

The volume of e-waste processed varied significantly among the organisations,
ranging from 6 tons to 400 tons per year. The processing capacity depends

on the company’s core activities and development stage. It was indicated by
one recycler, that in South Africa, anything less than 10 tonnes per month (120
tonnes per year) is an unsustainable model. In comparison, dismantling centres
in Europe typically process between 1,000 and 2,000 metric tons annually.

Organisations obtained e-waste from a variety of sources, including landfills,
households, intermediaries, collection events, the private sector, government
entities, auctions, and tenders. While not all organisations engage in collection,
most are involved in repair, refurbishment, and dismantling. Only a limited num-
ber performed mechanically destructive processes such as shredding. However,
several organisations expressed the need for such machinery like shredders,
baling machines, or cable strippers, highlighting the reliance on capital invest-
ment for expanding processing capabilities.



Security measures

Data management
and compliance

X3 informal sector

Security was a major concern for most organisations. Protective measures
varied and included electric fencing, barbed wire, pepper spray alarms, security
guards, and incentive programs for employees.

Beyond physical infrastructure, data management systems are critical for opera-
tional efficiency. The key systems used include:

» Inventory management software

» Point-of-sale systems

» Customer relationship management (CRM) software
» Financial and accounting systems

» Collection and drop-off tracking systems

» Material weight and breakdown analysis

While some companies use software available on the market, others developed
their own internal data capturing systems. Compliance and documentation
requirements vary based on company size, development stage, and local reg-
ulations. Many organisations face substantial administrative responsibilities to
meet regulatory and reporting obligations.

Challenges and risks

Barriers to integration

Most organisations engage with the informal sector in one or the other way.
This cooperation typically involves purchasing materials from informal workers
or implementing training programs. The informal sector plays a crucial role in
waste collection, serving as an efficient system and an important source of feed-
stock. However, organisations also face significant challenges when working with
informal stakeholders.

Key challenges and risks in collaborating with the informal sector include:

» High criminality: Materials may be stolen, hence organisations accepting
materials need to be cautious and carefully inspect them, leading to higher
efforts and operational costs.

» Intense competition: Both within the informal sector and between the in-
formal and formal sectors due to lack of adhering to minimum environment,
health, and safety requirements which give the informal sector a competitive
financial advantage through costs saved around legally required protective
measures.

» Non-compliance: Some informal workers do not adhere to agreed-upon
rules and conduct activities that are defined to be “illegal” such a dumping of
non-value fractions or burning of value fractions to recover certain materials.

» Lack of identification: A lack of identification (either a valid ID or permanent
residence document) creates compliance challenges for formal partnerships.
In South Africa, many informal workers are undocumented immigrants, which
creates further compliance challenges as from the outset these individuals are
there illegally and are therefore not intended to receive any support from a
government programme.

Integration of the informal sector remains a complex task due to the lack of
incentives. Training is required not only in technical aspects but also in adminis-
trative processes, documentation, and compliance requirements. Building trust
and strong community connections are essential for successful integration.
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X3 Finance and funding

To encourage integration, financial incentives could be introduced, such as elim-
inating middlemen to improve earnings or clearly communicating market prices
for various products or fractions. However, challenges persist, and a combina-
tion of “pull” factors (incentives) and “push” factors (regulatory requirements) is
necessary to drive meaningful change.

Initial start-up capital is needed, primarily for equipment and rent. Some things
to keep in mind are:

» It is possible to maintain an e-waste facility with low overhead costs. However,
some e-waste requires additional or specialised equipment and will require
greater initial capital investment.

» Diversified business models beyond dismantling, such as repair and refur-
bishment, will require additional expertise, but can assist to generate greater
revenue and ensure financial sustainability.

» It is possible that additional working capital is needed to cover losses in the
first two years of operations, depending on the structure of the business mod-
el adopting (initial heavy investment versus a growth model); or for compli-
ance-related costs.

Funding sources for small-scale facilities interviewed include startup capital from
parent companies, personal investments, project grants, corporate social re-
sponsibility grants, donations, prize money, and external financing from private
ventures and international organisations like the World Bank and UNIDO.

Operational expenditures in e-waste operations and their approximate propor-
tions are as follows:

» Labour (staff salaries and management) make up a significant portion - often
around 30-65% of total costs.

» Costs to acquire feedstock can be a significant operational expense.
This includes the transportation costs for collection of e-waste, which can be a
particularly large cost for smaller facilities.

» Rent can be another major expense, accounting for up to 50% in some cases.
» Utilities and consumables account for approximately 10% of operational costs.

» Miscellaneous costs form around 10% (housekeeping, security, compliance,
and financial management).

The greatest unforeseen expenses as indicated by small-scale facilities inter-
viewed include:

» Cost of maintenance and repair of vehicles.
» The cost of insuring equipment.

» The cost of disposing of residuals (e.g. from required decontamination
activities) which often require special disposal at hazardous landfill sites.

» The cost of compliance.

In order for an e-waste facility to reach financial sustainability, the following
should be kept in mind:

1. Small-scale facilities should consider a business model that allows for initial-
ly low overheads, growing incrementally in a modular design approach and
expanding the facilities and equipment as the operations expand.



X3 Future outlook and framework conditions

2. Small-scale facilities that want to adopt a business model which requires
high start-up capital costs, must not only ensure that they have access to the
required capital, but that they are able to secure enough feedstock. E-waste
facilities take time to become profitable since it takes time to establish a pres-
ence in the industry and to secure access to feedstock.

3. It is recommended that small-scale facilities consider a diversified business
model, particularly through including refurbishment or repair activities.

The future outlook for small-scale e-waste recyclers is largely positive, with
several factors contributing to this:

» International policies like the Basel Convention are improving government
support for e-waste infrastructure and ensuring better compliance policies
and regulations.

» The ever-increasing global production of technologies that lead to e-waste
indicates a growing feedstock, and growing demand for e-waste management
solutions.

» Some recyclers refer to new innovations such as product traceability and
e-waste applications as a cause for optimism.

» Many business owners that were interviewed expressed a desire to grow and
even shared their plans to expand their operations.

Possible challenges for the industry include:

» A lack of funding

» Low feedstock availability

» A need for better disposal technologies

» Poor product design resulting in low recyclability

» Regulatory hinderances (e.g. the need for costly licensing, that are
time-consuming, location based and by design do not allow a business
owner to operate at all throughout the application process).

The following recommendations are stated for policymakers seeking to create
favourable framework conditions for e-waste recyclers.

1. Implement and enforce of e-waste legislation and regulations to ensure that
greater volumes of e-waste are channelled into the hands of e-waste recy-
clers, both small and large. Although EPR currently mandates all producers
to join a PRO and ensure that their e-waste is correctly managed, a lack of
enforcement leads to ‘free-riders’ who avoid contributing to PROs.

2. Educate and encourage organisations and institutions to properly dispose
of e-waste.

3. Create funding initiatives to encourage innovation and growth in the sector.

4. Develop or utilise training programs to enhance skills and ensure safe e-waste
recycling (such as the WEEE curriculum).

5. Assist SMMEs with registration, organisation, market access, and the
collection processes while integrating them into formal systems.

6. Ensure there is clear and consistent guidance on compliance requirements.
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7 Conclusion

This report comprises Phase 1 of the Small-Scale E-Waste Facility Framework
project that is being undertaken by SRI, namely, the Case Study Assessment
Report. The report utilises both primary and secondary research methodologies
to investigate small-scale e-waste facilities operating both locally and globally.
The purpose of the report is to document the key findings of operational small-
scale facilities to draw learnings for the South African context about small-scale
e-waste facility operations and waste picker integration. This will feed into the
Phase 2 report, namely, the Small-Scale E-Waste Facility Framework Report.
This report is intended to be a valuable tool for PROs, SMMEs, NPOs and gov-
ernments to better understand how SMMEs can be supported and how waste
pickers could be better integrated into the WEEE value-chain.



8 Annexures

EXY Annexure 1: Interview questionnaire

Assessment of SMME
development and informal
sector integration
initiatives in SA

Date
Time
Location

Attendance

1. Background
Please tell us a bit about your story? When and how have you started?
Why did you start doing what you do? l.e. drivers, vision?

What were your milestones during your journey to get to the point where you are today?

2. Enablers and barriers

What have been your major successes to date?

What do you consider to be the main drivers and enablers to what you do? (economic,
social and environmental, market, technical, etc)

Which of these aspects currently contribute mostly to your growth trajectory and success?

Did you encounter any key moments that determined whether or not you will continue
with your business / initiative? What were they? And how did you overcome them?

What have been some other challenges you've faced? How did you approach them?

Which of the barriers could you overcome or at least partly resolve?

3. Institutional

Please briefly indicate the legal nature of your organisation (e.g. not-for-profit, private
sector, sole proprietor, donor organisation, cooperative, etc)?

Please provide a high-level overview of the hierarchical structure as part of an organo-
gram (break down of staff in next question)

Do you have any contractual arrangements in place that underpin your organisational
structure?

Do you have any key relationships & partnership with other organisations on which your
project hinges? If so, please provide some details about these?

4, Staff

How many staff members do you have?

What is the demographic profile of your staff?

What are the main types of skills/expertise that are required?

Do any of your staff members have previous experience?

Have any staff members come from the informal sector?

Do you have any upskilling and skills transfer processes in place? If so, how do these work?

Would you consider more internship/apprenticeship/trainee positions if funding or access
to training was made available? How could this work?
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5. Operational

What physical infrastructure do you have? How is your facility structured? What is the
layout? What is your total site size? Would you be able to share drawings/diagrams/photos
with us?

What functions do you perform (i.e. collection, repair, refurbishment, secondary product
manufacturing, dismantling, decontamination, data sanitisation, etc)?

From where do you receive your feedstock?

What tonnages of WEEE do you process? Can you provide a breakdown of the types of
WEEE and tonnages treated?

What machinery and equipment do you have? Is there any equipment that you need but
don't have access to?

Do you face any issues related to security at your facility? How do you address these?

Do you have a data management system? If so, what data does it capture? From your
point of view, what would an ideal data management system look like? What would it need
to capture / be able to do?

What type of reporting do you do? With whom is this reporting shared? Is this private or
publicly available? What type of information do you report on? From your point of view,
what would be an ideal reporting system?

How difficult was it for you to understand your compliance requirements? Did you receive
any support? How did you find out about them? What legislation do you need to comply
with? What challenges do you face in being compliant?

6. Informal sector integration

Do you work with informal waste pickers?

In which way do you engage with informal waste pickers?

How did you first approach them? How do you approach them today?

What mechanisms have you implemented to integrate the informal sector into your
processes? How does this process work?

What are the terms and conditions (T&Cs) from an Occupational Health and Safety
perspective for your collaboration (e.g. do you provide PPE etc.)?

What challenges do you face with integrating the informal sector?

What are the financial flows between you and informal workers, and how is this facilitat-
ed? Do you face any tax issues?

Are there other support services you offer as part of your collaboration (e.g. access to
health care, micro credit, etc.)?

Do you receive any support (governmental, external donor, etc) for your integration
activities?

Are there any reasons why not?

Would you like to integrate the informal sector? Why?

What hinders you to do so and what support would you need?




E¥) Annexure 2: Desktop research (section 3)

8.2.1 Manual e-waste
dismantling facility in
Phnom Penh, Cambodia

8.2.1.1 Facility size

7. Finances and funding

What was your initial capital investment?

What was the breakdown of investment into capital (building/facility) and equipment and
machinery?

What were your sources of funding? (personal, loan, grant, etc)?

Please could you share a rough breakdown of operational expenditure in percentages? |.e.
labour = 20%, etc

Did you experience any unexpected expenses that were not foreseen at the start?

At what point if at all did you become financially sustainable (i.e. generated more revenue
and operational expenditure)? How did you manage to get it off the ground financially?

8. Outlook

What's your outlook? Positive, neutral or negative outlook?

What are your plans for future growth?

Do you intend to expand your operations?

In November 2015, a report was published by WRF and Demontage-Und-Re-
cycling-(DRZ) for an UNIDO project called “Business Plan for a manual e-Waste
Dismantling Facility in Cambodia”. The report contains a business plan for a
manual e-waste dismantling facility in the Phnom Penh region of Cambodia. The
research undertaken was an extension of previous joint efforts to implement
interventions in the refurbishment sector in Cambodia. The business model is
contextualised in a “reference scenario” which establishes:

» waste intake models,
» processing capacity,
» prices, and

» output streams.

It was assumed that waste would be sourced equally from waste pickers, busi-
nesses and junk shops, as well as at a lesser contribution, from repair shops.
The volume of waste processed was projected to increase from 50 tonnes per
annum in the first year to 300 tonnes in the final year of the business plan.
Most of the output (copper, stainless steel and plastics) was to be exported to
neighbouring countries. Printed wiring boards will be sold on global markets,
therefore, the small-scale facility had to have capacity for overseas shipment
planning. Aluminium and iron will be the only metals to be sold to the local mar-
ket. Any hazardous fractions are recommended to be kept in a storage facility
within Cambodia, before being disposed of on a regional level.

Despite the small-scale facility failing to come into fruition, the research inform-
ing the business plan offers valuable information on practical considerations to
be made around facility size, layout, equipment, staff and funding.

The area required for this small-scale facility is 554m2, which encompasses both
indoor and outdoor spaces. Of this, a total of 457m2 is designated for indoor
use. This allocation includes 90m? for administration and sanitary rooms; 125m?
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for a dismantling area; 20m2 for further treatment and 222mz2 for indoor stor-
age. Additionally, 97mz2 is required for the open area, which will accommodate
both parking and an open shelter.

8.2.1.2 Layout  The business plan adopts the following layout:
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Figure 8-1: Proposed layout for the  This recommendation is further supported by the following considerations:
small-scale facility

(Source: DRZ, WRF, UNIDO (2015)) 1. Workflow efficiency is reliant on strategic placement of the registration and

weighing areas. The optimal location is one that allows both incoming and
outgoing streams to access these areas. It is noted that the size of the area
may be dependent on the equipment used to both deliver and fetch the
e-waste before and after dismantling it.

2. The input storage area must be big enough to allow dismantling workers to
constantly access the e-waste.

3. Itis highly recommended that different departments (dismantling, treatment
of cathode ray tube (CRT) tubes, plastic shredding etc.) should be arranged to
complement the order of the process. This will avoid fractions travelling long,
time-consuming distances across the facility and back again.

4. Dismantling stations have to be provided with a close place to put hazardous
fractions in the interim (a “receptacle”).

5. Intermediate storage must be available to receive the contents of the recepta-
cle. This storage space must be lockable and fully sealable.

6. Another critical impactor of efficiency is the space provided for output frac-
tions. Each storage unit must be placed close to the department delivering its
relevant output. All output fractions require different storage facilities: some
can be held inside; some outside; and some must be locked away (e.g. proces-
sors, neodymium magnets) to prevent theft.

7. Storage is also required for both inputs that cannot be treated upon arrival
and outputs that will be taken away in bulk and sold. Output storage spaces
are either open shelter or sealed containers with hazardous fractions.



8.2.1.3 Equipment

8.2.1.4 Staff and skills

8.2.1.5 Funding
considerations

The administrative equipment required is one PC, and a table and chair per
administrative staff member.

The facility also needs general equipment for all staff members. This incorpo-
rates both facility equipment such as recreation and sanitary rooms as well as

stationery.

A significant amount of equipment is necessary for dismantling. At a minimum,

each dismantler should have a functional working station with a chair and table.

Each worker also requires their own set of working tools for the dismantling
process. Finally, proper personal protective equipment, or PPE, (such as protec-
tive masks, shoes, helmets, gloves, etc.) must be provided for each worker.

There are three recommended pieces of mechanical equipment for this small-
scale facility. The first is a CRT-treatment unit to help recycle old CRT monitors
and television screens. The second is a cable stripper to remove the insulation
from electrical cables. Thirdly, a plastic shredder is included to assist in the pro-
cessing of plastic used in WEEE.

Equipment is also required to store and move both input and output materials.
The business plan recommends the following equipment for every 100 tons per
year of input: one container for transportation, ten collection boxes, and five
pallets.

The recommended equipment for transportation for every 1,000 tons per year
of input includes: one lift truck, one truck, four pallet trucks. For every 2,000
tons per year of input, the recommendation is one scale.

The report estimates that the facility will require four staff members in its first
year of operation. This number increases to ten staff members by the 5th year.
Initially, it is expected that the facility can be effectively operated by one general
manager, one department manager, one skilled worker and one unskilled work-
er. By the fifth year the team includes five additional unskilled workers and one
additional administrative staff member.

The staff requirements assume that one general manager is needed to oversee
the facility management, and for every thirty workers one department manager
is needed. The workforce includes dismantling groups, workers to monitor and
administer further treatment, drivers, administrative staff and managers. The
report did not include a sales manager, instead incorporating this role into the
responsibility of the general manager. Ten percent of the human resource allo-
cation is dedicated to administrative staff.

Working hours are split between dismantling (70%) and transportation (30%).
Workers are required to work 8 hours per day to hit the targets outlined in the
business plan.

The total start-up capital required for the proposed Cambodian dismantling fa-

cility was $47,700 (approximately R609,606) in 2015.4 This includes $31,800 (ap-

proximately R406,404) for equipment and an additional $15,900 (approximately
R203,202) in funding to cover potential losses during the first year.

Out of the $31,800, equipment costs were distributed in these proportions:

4) This Rand value was calculated using the average exchange rate of 2015 of R12,78 to the dollar.
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Table 8-1: Equipment type and
cost contribution

Table 8-2: Financial performance
overview (USD)

Table 8-3: Revenue contribution
per fraction

Type of equipment

Administrative working place (PC, table, chair)

Dismantling working station (table, chair) Location

CRT-treatment unit

Truck

Working tools

PPE (shoes, helm, gloves, etc.)
Ventilator

Collection box

Palette

Scale

Pallet truck (internal transport)

Contribution to
equipment cost

4.7%

2.5%

47.2%

31.5%

1.9%

1.1%

0.3%

6.3%

0.3%

0.8%

6.3%

Table 8.2 presents a summary of the 5-year financial plan for the proposed
facility. Projected revenues, operating costs, and the operating results are

present below.

Type of equipment

Revenue

Operational costs -

Operating results -

Year 1 Year 2 Year 3 Year 4 Year 5
18 900 37 800 75 600 113 400 113 400
32400 | -42900 | -58500 | -74200 | -74200
13 500 -5100 17 100 39200 39200

Table 8.3 presents the total revenues that are expected to be generated over
the five years through selling precious fractions acquired from the e-waste.

Fraction

Aluminium

Iron/steel

Copper

Neodym magnet
Bronze/brass
Stainless Steel
Plastics

Cable without plugs
Processors

Printed wire board
Printed wire board Q2
Printed wire board Q3
Motors/inductors/transformers
Deflection coil

Mixed scrap

Batteries

Contribution to
total revenue

5,9%

7.0%

7.0%

0.2%

0.01%

0.4%

10.0%

11.8%

8.0%

30.0%

6.4%

2.2%

3.2%

5.8%

2.3%

0.4%




Table 8-4: Contribution of different
operating costs

8.2.2 Manual e-waste
treatment facility in
Kampala, Uganda

8.2.2.1 Facility size

8.2.2.2 Layout

Table 8.4 presents the projected operating costs over the five-year period,
which were distributed among the following categories in these proportions:

Contribution of

Operating costs .
P g operation costs

Purchase of waste 17.7%
Disposable costs 7.0%
External transport 16.7%
Human resources 38.8%
Infrastructure 8.9%
Equipment 1.2%
Internal transport 1.7%
Administration 5.3%
Depreciation 2.7%

In May 2014, Empa, DRZ and UNIDO published a business plan for a manual
dismantling facility in Kampala, Uganda. This project was the third step in a
research initiative funded by the Austrian Development Cooperation. The first
phase involved an analysis of the current landscape of e-waste in Uganda,
followed by a feasibility study in the second phase for establishing an e-waste
treatment facility. The business model envisions a facility with the capacity to
process up to 300 tons of e-waste annually.

The primary objective of the business plan is to provide a practical and realistic
framework from which possible businesses can draw on and learn from, whilst
adhering to international standards and environmentally sound waste manage-
ment practice.

Note that the above requirements are very similar to the Cambodian case
study presented in the section above, since the report was developed by the
same organisations and followed a very similar approach.

The area required for this small-scale facility is 667m?2, including both indoor
and outdoor areas. The total indoor space required is 584m2. This spatial
reasoning includes 95m2 for administration and sanitary rooms, 250m?2 for a
dismantling area, 20m2 for an area dedicated to further treatment, and 219m?2
for indoor storage. Finally, another 87mz2 is required for the open area, which
includes both parking and an open shelter.

The study uses the same proposed layout as the Cambodian case study above.
Both are based on a small-scale facility in Vienna (the D.R.Z - Dismantling and Re-
cycling Centre) as well as layout information provided by Worldloop. This report
also draws on a delegation’s visit to a WEEE Centre in Nairobi. However, there
were notable differences between the design, and the needs of this facility.

Notably, the layout image provided (again correlating with the first case study),
does not align with the calculated space required when designing the facility.
This business plan indicates that the initial layout provides more space than
necessary for cable stripping and plastic crushing, given that this small-scale
facility will not be producing such large quantities of either copper or plastic,
the output fractions from cable processing. In the study it is foreseen that the
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8.2.2.3 Equipment

facility is provided by the government, and layout will be influenced by the
nature of the space available.

The following considerations (which are similar to the previous report) are high-
lighted:

1. Placement of the registration and weighing areas must be strategic, to be
accessible to both incoming and outgoing fractions. This is a large efficiency
differentiator.

2. Enough input storage must be provided, so that workers will always have
easy access to the waste they can dismantle.

3. Different departments must be ordered in the logic of a process flow. This
flow limits the amount of transportation each fraction undergoes within and
around the facility.

4. Input to be dismantled should be placed near workstations.

5. Dismantlers should have easy access to an intermediate storage unit for
hazardous fractions.

6. Large receptacles for hazardous fractions must be transferable to lockable
storage.

7. Space must be provided to store output fractions, either inside, outside, or
locked away.

Administrative equipment consists of a PC, table and chair.

All facility workers will require access to equipment such as recreational and
sanitary rooms.

The facility requires dismantling equipment including workstations, tools
and protective gear. Safety equipment should comprise of safety boots, work
gloves, dust masks and safety glasses. A further suggestion is made that over-
alls be provided for the workers. The essential toolkit includes:

» Phillips and flat screwdrivers, extensions with screwdriver inserts,
socket screwdrivers, and miscellaneous screwdrivers

» a Stanley knife,
» a cordless drill and drill bits,
» one hammer,

» a pair of water pump pliers, a pair of smaller pliers, side cutters,
and garden cutters.

All tools need to be stored in a lockable toolbox, and workers should be provid-
ed with this, along with a lock and a key. Lastly, each worker requires a disman-
tling station with a table, chair and organising boxes.

The necessary mechanical equipment (classified as further treatment equip-
ment) is dependent on critical outputs of different fractions. There are four
pieces of machinery recommended at this dismantling facility. Firstly, a
CRT-treatment station to process screens. Secondly, a plastic crusher. Thirdly,
a cable stripper, in order to access pure copper. Finally, mobile equipment for
decontamination of lamps containing mercury is recommended. It is worth
noting that the benefits of investing in this equipment are both environmental
and economical, as on-site processing reduces high transport costs and fuel
emissions.



8.2.2.4 Staff and skills

8.2.2.5 Funding
considerations

Table 8-5: Equipment type and
cost contribution

The transportation equipment required included a truck (varying in size per
input), a forklift truck, a forklift and a hand pallet truck. This equipment should
sufficiently handle internal logistics as well as external transportation.

Three types of storage equipment (receptacles) are recommended: grid boxes,
pallets and acid proof barrels.

The facility requires a total of 7 staff in its first year of operation, increasing to
10 staff in its 5th year. Initially staff will consist of one general manager, one de-
partment manager, one skilled worker, 3 unskilled workers and one administra-
tive staff member. By the fifth year, 3 more unskilled workers will be required.

The facility is predicted to require one general company manager, and one de-
partment manager (who can coordinate up to 30 workers). Sales, and acquisi-
tion of materials falls into the scope of the general manager. One staff member
will be required as an administrator. The operating assumption is that ten
percent of all staff are skilled workers.

The staff is made up of administrative staff, dismantling staff, and transport
staff. The total labour is divided to account for 60% of time spent on disman-
tling, 30% on transport and logistics and 5% of time for CRT-processing. It is
also assumed that it takes 10 minutes per takeover procedure to weigh goods
received by the facility. The percentage of working hours for internal logistics
around waste procurement is budgeted at 15% of total dismantling time.

Workers are expected to work 8 hours per day for 6 days of the week. Taking
into account average sick leave, holidays and public holidays, a worker will work
275 days in the year for an annual average of 2,196 hours.

The budgeted investment requirement amounts to $39,190 (approximately
R425,211).> This model assumes that the government will provide the building
and land. The truck and CRT-treatment unit are the most expensive items of
investment.

Contribution of

Type of equipment operation costs

Truck 45.93%
CRT-treatment unit 25.52%
Collection box 9.19%
Administrative working place (PC, table, chair) 7.66%
Pallet truck (internal transport) 5.10%
Scale 3.04%
Dismantling working station (table, chair) 2.04%
Ventilator 1.28%
Palette 0.26%

Total revenue, total expenses and the operating results are projected over a
period of 5 years in the table below. There are some considerations to keep in

5) This Rand value was calculated using the average exchange rate of 2014 of R10.85 to the dollar.
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Table 8-6: Financial performance
overview (USD)

Table 8-7: Equipment type and
cost contribution

mind. Firstly, revenue consists of two revenue streams; one is revenue from
sales and the other is revenue made off tax-back schemes in Uganda. South
Africa does not have such schemes. Secondly, total expenses include both op-
erating costs, as well as total purchases and downstream costs (purchase costs,
disposal costs and external transport costs).

Type of equipment Year 1 Year 2 Year 3 Year 4 Year 5

Revenue sales 52,520 171,790 122,794 139,156 158,301
Other revenues 14,482 33,402 39,355 47,875 60,138
Total expenses 75,322 142,244 129,957 146,631 166,945
Operating results -8,320 62,948 32,193 40,400 51,494

The total revenue generated through sales can be further examined by study-
ing which fractions contributed most.

Contribution to

Saction total revenue
Printed wired board, Q1 47.43%
Processors 11.61%
Iron/steel 10.43%
Cable without plugs 7.49%
Copper 6.13%
Printed wired board, Q2 5.61%
Aluminium 5.36%
Deflection coil 3.14%
Printed wired board, Q3 1.83%
Stainless steel 0.60%
Motors/inductors/transformers 0.59%
Neodym magnet 0.24%
Batteries 0.08%
Bronze/brass 0.01%

The total costs of the facility are purchase and downstream costs, staff costs,
infrastructure costs, equipment costs, transport costs, administration costs,
and depreciation. In the table below, these costs are broken down into percent-
age contribution to total cost. Evidently, purchase and downstream costs, as
well as staff costs are the two biggest expenses to consider. Downstream costs
are high, because in Uganda, purchasing costs for e-waste is very high.
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Table 8-8: Contribution of different
operating costs

8.2.3 Manual e-waste
treatment facility in Cape
Town, South Africa

8.2.3.1 Facility size

8.2.3.2 Layout

Contribution of
operation costs

Operating costs

Total purchase and downstream costs 60.7%
Total staff costs 24.0%
Total infrastructure costs 7.6%
Total equipment 1.6%
Total transport costs 0.9%
Total administration costs 3.6%
Total depreciation 1.5%

From February to November 2008, a small-scale facility was established in Cape
Town, South Africa. This pilot project was the result of a collaboration between
Hewlett Packard, the Digital Global Solidarity Fund, and Empa. The research
and funding provided by these organisations led to the establishment of an
NPO called “Recover E-Alliance”, which was tasked with overseeing the small-
scale facility's set-up.

The small-scale facility operated on a four-stage model. In the first stage,
e-waste was collected. In the second phase, the e-waste was either refurbished
or dismantled. The third stage involved the production of in-house waste-to-
art. Finally, in the last phase, processed e-waste exited the small-scale facility,
either being sold as art, sent to downstream recyclers, or directed to its final
disposal point. Additionally, Recover E-Alliance strove to raise awareness and
educate citizens about e-waste.

The project successfully processed roughly 62 tons of e-waste from start to fin-
ish, with hazardous materials accounting for 13 tons of the output, which was
disposed of at hazardous waste landfills in line with national legislation.

Ultimately, the project failed to create an economically sustainable model of
business. The pilot project only ran for 10 months. However, the informa-
tion insights presented below of the project were utilised by the reconceived
“e-Waste Alliance”, in its later operations in the Western Cape.

This small-scale facility utilised 310m?2 of indoor space allocated as follows; 50m?
for administration and sanitary rooms, 120m? for a dismantling area, 80m?2 for
testing and refurbishment, and 60m? for waste-to-art activities. Additionally, in
the outdoor area there was a 37m? lockable shipping container used for storage.

The project yielded valuable insights. The final recommendations indicate that
each dismantler requires 25m? of space, in addition to extra room for com-
munal activities. Furthermore, 15m? is needed to store up to 2000 kg (said to
be the monthly work capacity for one person) of raw or processed materials.
Additionally, a minimum of 10m?2 is needed for safe pedestrian access.

Layout was considered one of the key learning points of the pilot. The original
design was soon discovered to lead to inefficiencies.

Aspects of layout that were considered when choosing the premises were
convenient location for business access, availability on short notice, and low
rental costs.



8.2.3.3 Equipment

8.2.3.4 Staff and skills

8.2.3.5 Funding options

Table 8-9: Start-up costs table

Table 8-10: Financial performance
overview (Rands)

The small-scale facility was divided into three working areas, namely testing
and refurbishment, dismantling, and waste-to-art production. Furthermore, a
space was kept for meetings and observations as well as a kitchen and ab-
lutions facility. Storage for incoming stock was placed outside in a lockable
shipping container.

The report lacks detailed information on the equipment used in the facility,
aside from safety gear. Specifically, workers handling CRT monitors were pro-
vided with safety glasses and respirator masks.

By the pilot's end, the small-scale facility employed a total of 15 people. The
workforce composition included 44% in dismantling, 28% in testing and refur-
bishment, and 28% in waste-to-art, with marketing and research costs distribut-
ed among these departments.

The project found that a single person could fully process between 80 and
100kg per day, factoring in cleaning time and the time it takes to ship down-
stream products. This amounts to 1,800 to 2,200kg per month per person.

The pilot consciously chose to pay above minimum wage, emphasising its com-
mitment to social responsibility: “From the outset, it was decided to honour
our social responsibility by not taking advantage of people by paying them
below minimum salary as typically happens in informal e-waste management
environments.”

Previously unskilled workers were trained for skilled roles and were paid a
monthly salary of between R2,500 and R3,000 per month. The total labour cost
was R365,000, which accounted for 80% of the total operational costs. However,
during a reflection on the project, these high wages were ultimately deemed un-
sustainable and identified as one of the primary reasons for the project's failure.

This project was funded by a seed fund of $85 000 (approximately R675,000). At
its close the project stated that without the funding to start-up, such an en-
deavour would not be feasible. It cost R69,100 to set up the facility. This money
was divided amongst the following costs.

Costs Contribution of costs

Materials 57.3%
Labour 22.6%
Site clearance 10.3%
Transport 4.8%
Electrical 2.9%
Maintenance 2.2%

The table below captures key financial metrics, including revenue from sold
goods, revenue in stock, total expenses, and operating results.

Revenue from sold goods R140,900
Revenue in stock R98,500
Total expenses R534,600
Operating results R-295,200

62



This table demonstrates how total costs were divided amongst the different
project sections.

Table 8-11: Contribution of

. . Costs per Operation Contribution of costs
different operation to costs
Waste-to-art result 24,2%
Project management cost 36.6%
Dismantling result 29.8%
Collection & sorting cost 6.0%
Testing & refurbishment result 3.4%

Across the total project, expenses were distributed as follows:

Table 8-12: Contribution of Contribution of

different operating costs Operating costs operation costs
Labour costs 52.0%
Workshop rental 18.2%
Travel costs 8.2%
Marketing 6.1%
Administration costs 5.7%
W2A costs 4.8%
Equipment and training 3.4%
Disposal costs 1.5%

Total income was received in the following three methods, in the following
proportions:

Table 8-13: Contribution of Contribution to

different income streams Income Stream total revente
Income from refurbished waste 38,9%
Income from dismantling 41,6%
Income from waste-to-art 19,6%

Income from refurbished e-waste can be further analysed in the various refur-

bished goods:
Table 8-14: Revenue contribut/:on Contribution to
per fraction Refurbished Item total revenue
Steel 32.0%
Electronics 29.0%
Copper 17.0%
ABS plastic 8.0%
Cables & wiring 7.0%
Aluminium 5.0%
Lead batteries 2.0%
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EXE) Annexure 3: Desktop research (Section 4)

8.3.1 Desco Electronic  Desco is one of the largest e-waste recyclers in South Africa. Since its inception,
Recyclers: South Africa  Desco has been working to include informal workers into its operating mod-
el. As of 2020, Desco worked with 10 successful partnerships (5 on-site and 5
off-site). The organisation’s success has been noted in articles published by
StEP and GIZ.® Desco's integration of informal workers is a key case study from
which to extrapolate enabling factors for this important relationship to work
and be replicable.

8.3.1.1 Business model  Desco's integration model (see figure below) begins with a process of formal-
isation whereby they help informal suppliers and employees start their own
enterprises. The newly formed independent business subsequently acts as a
subcontractor to Desco in the following three capacities:

1. Subcontractors buy pre-processed e-waste from Desco to be taken off-site
and dismantled. The fractions are then sold back to Desco.

2. The subcontractor is hired by Desco to work on site, dismantling and pro-
cessing e-waste.

3. These independent businesses are also hired to visit clients’ premises for
either collection or on-site dismantling of larger e-waste streams.

In the first and third instance, Desco’s partners are permitted to sell their pur-

Figure 8-2: Desco’s business model ~ Chased materials or refurbished goods to other buyers. The only exception is
(Source: StEP 2020) Printed Circuit Boards (PCBs), which must be sold back to Desco.

DESCO ELECTRONIC RECYCLERS

Clients give e-waste to Desco

e . Hazardous fractions
for certified treatment _> E-waste pre-processing _> ——

(sometimes pay for treatment)
J \

‘ ; SUBCONTRACTOR*

Non-hazardous, ’ Dismantle off-site
non-sensitive (buys material from
e-waste Desco for processing)

Labour f
liee PCBs sold to Desco

SUBCONTRACTOR* v

Confidential data/
sensitive e-waste

Dismantle on-site Other fractions sold to
*Subcontractors are provided (Desco still owns | 2 Recovery higher paying
by DESCO: Business development, e-waste) downstream buyers
tax registration support, PPE, use
of vehicles, acess to credit l

Sale of materials

6) These reports can be accessed on the following websites: https://www.step-initiative.org/ and
https://www.sustainable-recycling.org/


https://www.step-initiative.org/

8.3.1.2 Institutional
arrangements

8.3.1.3 Support and
remuneration

8.3.1.4 Policy and legal
framework

8.3.2 Coopertech: Brazil

The mutual benefits of this model are two-fold:

1. For Desco, this outsourcing option ensures that they have enough waste to
support their core operations. Additionally, Desco is able to benefit from
the lower running costs of the smaller businesses, who are able to collect
e-waste from further distances, further enhancing Desco'’s feedstock.

2. Simultaneously, workers remain independent and are empowered to be in
charge of their own business.

The suppliers and employees are chosen through a careful selection process
that has strict eligibility criteria. For employees wanting to partner with Desco
there must be:

1. A long-standing relationship.
2. A serious intent to begin a business.
3. Knowledge of the business.

4. Knowledge of the responsible handling of e-waste.

For suppliers to qualify for a partnership there must be:
» A relationship of at least one year.

» A deposit to take stock (this deposit is paid back as dismantled fractions
are given to Desco).

These partnerships exist on a contractual basis. Moreover, when e-waste is
taken off-site, subcontractors are subject to environmental health and safety as
well as social standards checks.

Desco’s formalised partners receive remuneration for each individual material
transaction. Moreover, the businesses are given the following non-financial
benefits through Desco:

1. Administrative assistance is offered to help the new companies with
registration, compliance and tax laws,

2. PPE as well as dismantling tools and vehicles are provided for on-site
operations free of charge.

The informal-formal interface model set up by Desco aligns with the South Af-
rican B-BBEE Act.” A hundred percent of the subcontractors used by Desco are
black-owned entities. This achieves the Act's aims to redirect ownership, create
skills and develop enterprises. In supporting the B-BBEE Act, Desco has greater
access to securing tender contracts.

Coopertech is a jointly owned enterprise that was established to reduce infor-
mality in the e-waste management stream in Brazil, as well as to promote social
inclusion and adequate working conditions. The cooperative processes roughly
2 tonnes of e-waste per month. Decisions are made during a general assembly
and implemented through an administrative council. Additionally, a fiscal coun-
cil oversees matters of compliance.

7) B-BBEE is a policy that aims to advance economic transformation and enhance the economic
participation of black people in the South African economy. To do so B-BBEE requires a certain
quota of black ownership, employees and participation across economic activity.
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8.3.2.1 Business model

Figure 8-3: Coopertechs business
model (Source: GIZ, 2020)
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X} Case studies from India

Coopertech collects e-waste from a wide range of sources, as demonstrated in
the table below. A partnership was established with the municipality in 2017.
Through the partnership, the cooperative is able to access municipal waste
streams. This partnership also enables them to collect certain hazardous frac-
tions and municipal solid waste, creating an additional income stream. E-waste
is also collected through both municipal and community driven campaigns.

Upon arrival at Coopertechs facilities, e-waste is temporarily stored and subse-
quently sorted into three streams: refurbishment, dismantling and storage. These
different categories of e-waste are sold to regional scrap dealers and recyclers.
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Coopertech trains and employs waste pickers to operate the different stages
of the process from collection to sorting through to distribution. It is through
this mechanism of formalisation that the cooperative aims to bridge the infor-
mal-formal gap.

Employees receive remuneration in direct proportion to the volume of monthly
production. The organisation also engages in other projects such as education-
al campaigns, e-waste collection campaigns, technical visits and partnerships

with educational institutions. The cooperative also hosts an on-site EEE museum.

In Brazil, the National Solid Waste Policy includes a law that promotes the for-
mation and operation of cooperatives to organise and formalise waste-pickers.

The following case studies were sourced from a 2017 report published by GIZ
that maps out the operations of six different e-waste collection agencies and
their various engagements with informal collection in India.?

8) The paper is titled: Building the Link: Leveraging Formal-Informal Partnerships in the Indian
E-Waste Sector.



8.4.1 Green E-Waste
Recyclers; Delhi

8.4.1.1 Business model

Figure 8-4: Green E-waste Recyclers
Business Model (Source: GIZ, 2017)
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Green E-waste Recyclers was the successor of a cooperative called 4R, which
formalised a large group of waste pickers. When the cooperative was denied a
licence for collection and dismantling, one of the formalised workers, Moham-
mad Sabir, founded a private limited company and received a licence.

Green E-waste Recyclers collects and channels WEEE. In the collection stage,
the company engages with 20-25 informal collectors. These collectors were
originally part of the 4R cooperative. Additional e-waste is sourced from bulk
consumers through competitive bidding. Upon arrival, e-waste is examined and
sorted. Iltems that can be repaired and reused are separated from irreparable
e-waste, which is sent to recyclers (Earth Sense and E-WaRDD).

Earth Sense, E-WaRDD
licensed recyclers

Green E-waste Recyclers 4 }
collection agency 4

t 34

Waste Collectors
20-25 workers from the
informal sector

T

Waste Generators
housholds & bulk consumers

There are no written agreements between Green E-waste Recyclers and infor-
mal collectors. Relationships are maintained through a long-standing track-re-
cord and upon the basis of trust.

Informal collectors are remunerated according to the quality of the e-waste
they bring in. Moreover, subsequent to collaboration with GIZ, Mr. Mohammed
Sabir has run various training initiatives with informal collectors and provided
feedback to government officials.

The Solid Waste Collection and Handling organisation (SWaCH) was formed as a
collection initiative by the Municipal Solid Waste Department and formed under
the trade union Kagad Kach Patra Kashtakari Panchayat. It acts as a coopera-
tive with over 1,500 individuals engaged in waste collection.

Initially it focused on sourcing e-waste from waste pickers. However, its busi-
ness model soon shifted to rely more on direct collection of e-waste from
households and organisations. This form of collection is possible because of
SWaCH's high credibility within Pune. Once waste is collected it is sent to Eco
Friends, a licensed recycler.

The relationship between informal waste collectors and the collecting agency
was based on respect. The mutual understanding maintained the operational
flow even beyond formal documentation. Simple contracts did exist in some
cases, but did not contain any legal mandates, or penalties. In sum, trust was
the primary factor enabling the collaboration between SWaCH and the informal
collectors.
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Figure 8-5: SWaCH? Business
Model (Source: GIZ, 2017)
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SWaCH sought to engage informal collectors on the sole basis of financial incen-
tives. To do so, the agency paid for incoming goods. Additionally, at the onset of
the WEEE recycling project, the 100 waste collectors who agreed to become mem-
bers of the SWaCH initiative were trained on collection and handling of e-waste.

The relationship between informal collectors and SWaCH was ultimately weak-
ened because of poor financial incentives for waste pickers. SWaCH could not
match the price of other informal collectors, who do not bear the costs of com-
pliance. The lack of enforcement led SWaCH to turn to other means of sourcing
e-waste.

Saahas Zero Waste (SZW) is a sister organisation to the NPO Saahas. In 2003,
Saahas assisted in the establishment of an informal waste collector coopera-
tive, however, this cooperative ruptured due to internal frictions. In 2013, when
the cooperative fractured, SZW was formed. SZW operates as a socio-economic
enterprise, focusing on the collection and dismantling of WEEE, as well as pro-
viding consultancy services on EPR compliance.

SZW business model is highly diverse and operates three business units:

» The Zero Waste arm of SZW provides on-site and off-site waste
management services.

» The Extended Producer Responsibility Unit helps clients understand
and meet compliance.

» The Recycling Unit sources and sells used products
(this is primarily organic waste).

The e-waste collected by SZW comes from households and individual consum-
ers and approximately 50 clients. SZW has set up collection centres around
Chennai that allow citizens to drop off their e-waste without charges. This
e-waste is then sent on to authorised e-waste recyclers.

Originally, Saahas engaged with informal collectors through the cooperative.
However, this arrangement disintegrated. Informal waste collectors faced the



Figure 8-6: Saahas Zero Waste
business model (Source: GIZ, 2017)
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challenge of a shortage of available material. This limited feedstock hindered
Saahas in achieving a sustainable business model. Moreover, problems with a
disorganised hierarchy further worsened relations within the cooperative.

Today, SZW maintains a strictly formal structure, including employment contracts
that provide healthcare, pensions, insurance benefits and training. The organisa-
tion's employees are former informal waste pickers, most of whom are women.

Microsoft, WeP Perioherals
partners
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R

Waste Collectors
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partially workingon collection
of WEEE; thereof 1 person
dedicated to managementof
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Tt [
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In addition to the benefits included in the contracts above, each employee is
provided with a consistent salary. Saahas also emphasises health and safe-
ty standards on its premises. Employees are provided with PPE and training
around handling procedures.

Electronic & Electrical Waste Recycling, Dismantling & Disposal is a licensed col-
lection and recycling company. It was founded by Mr Asif Pasha, who previously
worked as an informal recycler with a staff of 10.

The company runs three collections centres, managed by local staff. E-waste is
sourced through informal collectors. Informal collectors target e-waste by door-
to-door residential collection, visits to companies disposing of office equip-
ment, and pickups from manufacturers discarding defunct products Another
source of e-waste is bulk consumers such as companies and governments,
either through bids or formal agreements. E-WaRDD dismantles and recycles
the e-waste. Non-recyclable hazardous waste is sent to a licensed Treatment
Storage and Disposal Facility (TSDF).

Fourteen employees manage the on-site processing of e-waste. These workers
formerly belonged to the informal sector. It is noteworthy that linking up with
bigger recycling companies initially posed a challenge to Mr Asif Pasha, as these
organisations were hesitant to engage with formerly informal workers.
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Figure 8-7: E-WaRDD Business
Model (Source: GIZ, 2017)
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E-WaRDD’s employees are provided a salary as well as insurance benefits and
skills development opportunities. Health and safety conditions are met through
the provision of protective gear such as masks, hand gloves, safety boots,
eyeglasses, and first aid kits. There is also training provided for the proper
handling of e-waste. These health care measures were introduced through the
collaboration between GIZ and E-WaRDD.

Informal collectors are remunerated according to the quality and quantity of
goods.

In 2011, Microsoft partnered with GIZ to form a pilot program that could assist
in the formalisation of informal waste collectors in India. The first initiative
partnered with Chintan Environmental Research and Action Group (Delhi).

In 2013, two more initiatives were launched with Disha (Kolkata) and SEWA
(Ahmedabad). The project was well-funded, however, when financial assistance
ended, only the program set up with Disha was able to continue.

Microsoft provided financial and technical support to set up and run take back
programs for end-of-life products. There remained a high level of dependency
on these financial flows throughout each program'’s lifespan.

Collection of e-waste was strengthened by an incentive scheme for compa-
nies. Moreover, many agencies were open to partner with Microsoft due to its
global reputation as a sustainability leader and the success of similar schemes
in other countries. The use of Microsoft’s collection licences provided further
credibility for the NGOs.

In the case of Disha, which is the only NGO still operating, the collected e-waste
is passed on to authorised recyclers.

The contracts signed between Microsoft and partnering organisations remain
confidential. However, it was disclosed that they included a flexible collection

model that would allow for local conditions to be met, along with locations for
collections, approach to recyclers, types of WEEE to be collected and the maxi-
mum prices to be paid.

The differing organisational models across the three collection organisations,
allowed for some important recommendations to be drawn by the program’s
end. One key-finding is that partnerships between Microsoft and the NGOs



need to be redesigned with a greater focus on economic analysis. Another
key-finding was that emphasis must be placed on the numerosity of the stake-
holder engaged in the collection of e-waste: such as civil society, informal
collectors and the municipalities.

Figure 8-8: GlZ-Microsoft business
model (Source: GIZ, 2017)
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8.4.5.3 Supportand  Financial incentives were limited to the participating NGOs, as Microsoft was
remuneration  aiming to establish organisational capacity.

Informal collectors were given smaller non-financial incentives such as mer-
chandise, which is not presumed to have had an impact. Disha is the only
organisation that has managed to build and maintain a relationship with
informal collectors. This is credited to a shift in thinking towards acknowledging
the entrepreneurial nature of the informal sector. As such, Disha was the only
organisation able to establish itself beyond Microsoft's take-back program.

8.4.5.4 Policy and legal  The lack of enforcement of the 2011 E-Waste Management Rules is reported
framework  as a major challenge in creating long-lasting links with the informal sector, who
were not incentivised enough to participate in the scheme. Informal collectors
rather sold the e-waste for higher prices to informal recyclers.

8.4.6 Chintan; Delhi  Chintan is an NGO that has been working on e-waste since 2007. Chintan part-
nered with GIZ to produce the documentary Citizens at Risk. In 2012, Chintan
became the only NGO to receive a collection licence. The organisation collab-
orates with two authorised recyclers. The previous partnership with Microsoft
ended due to a shortage of material supply. Presently, Chintan works closely
with Safai Sena, a waste picker cooperative with more than 12,000 members.

8.4.6.1 Business model  Chintan utilises the vast network of Safai Sena to acquire a steady stream of
e-waste. Chintan also helps to ensure the consistency of these inputs, by help-
ing give informal collectors access to residents and companies in the region.
E-waste is deposited by informal collectors at different collection centres (which
helps extend Chintan’s radius). Chintan collects the e-waste with vehicles. Final-
ly, e-waste is channelled to recyclers.
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Figure 8-9: Chintan business model
(Source: GlZ, 2017)

Former financial flows ==
Finacial floy s

Material flow ==

Former agreements ==
Agreements ==

8.4.6.2 Institutional
arrangements

8.4.6.3 Support and

remuneration

8.4.6.4 Policy and legal
framework

Microsoft
producer and owner of Nokia, licensed
collectors
: L 1
Safai Sena

registered group of
waste collectors

I v
—

Chintan ' Attero, TES-AMM
NGO, collection agency licensed recyclers

T3 7 o

Waste Collectors
informal sector

T4

Waste Generators
housholds & bulk consumers

No formal contracts exist between Chintan and the informal sector. Chintan
has ensured the trust and loyalty of informal collectors through the work it
does advocating for their rights, as well as in providing educational schemes
for their children. Chintan does use written agreements with the recyclers it
supplies. These agreements are basic declarations of intent, however they also
include fixed rates for some fractions. This minimum payment ensures infor-
mal workers are provided for.

Waste pickers are compensated through direct payments of collected WEEE.
Values vary depending on the quality and quantity brought in.

Through Safai Sena, Chintan is able to provide training around the composition
of e-waste, as well as its toxicity and potential health risks. Chintan endorses
the use of ID cards that are issued by the cooperative to help waste pickers
acquire waste. Cards are given to informal collectors with a help-line number,
that is in operation throughout the week. This ensures the safety and legiti-
macy of the work done by informal collectors, should they be questioned by
citizens. Chintan is also widely recognised for its advocacy work and thus has a
very strong relationship to the informal sector. The greatest factor that encour-
ages the loyalty of the informal sector towards Chintan is the establishment of
educational centres for the children of waste pickers.

One of the major challenges to Chintan's continued operations and expansion
is the 2016 E-Waste Management Rules, which require stricter monitoring and
evaluation.
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8.4.7 Key recommendations
for waste picker integration

Recommendation 1: “the organisational structure of partnerships should be
designed in such a way that they respect the entrepreneurial character of infor-
mal collectors.”

Informal collectors often prefer to work independently, viewing themselves as
autonomous entrepreneurs. Introducing strict hierarchies can lead to conflicts,
as seen in the Saahas case study, where an attempt to create a cooperative of
e-waste collectors quickly fell apart. Conversely, a more formalised structure
(instead of no structure at all) was successful for SWaCH with over 100 infor-
mal collectors operating under the union KKPKP. While some organisations
benefit from defined responsibilities and hierarchies for effective coordination,
like Saahas with its 150 collectors, the decision to implement strict hierarchies
should be made on a case-by-case basis.

Recommendation 2: “To increase the success of formal-informal partnerships,
key individuals within a particular community and the e-waste value chain
should be identified, approached and included.”

Trust is crucial for fostering formalisation within a community. By integrating
reputable community members as business partners, the likelihood of bringing
additional informal workers into the formal sector increases. If key individuals
cannot be identified, locally embedded civil society organisations can help in
facilitating this process. In South Africa, other stakeholders to consider col-
laborating with are waste picker organisations such as the African Reclaimers
Organisation (ARO), and the South African Waste Picker Association (SAWPA), as
well as municipalities, PROs, and NGOs.

Recommendation 3: “Civil society organisations can be useful interfaces for
connecting to informal actors and should be included in partnerships.”

Civil society organisations can help producers and PROs build relationships
with informal actors by fostering trust and offering benefits such as training,
educational activities, and advocacy for workers' rights. Additionally, they can
raise awareness about proper e-waste handling within the informal sector.

Recommendation 4: “Agreements between formal and informal actors need to
provide some degree of flexibility in order to adapt to changing local conditions.”

A complex market environment with a wide range of stakeholders can com-
plicate agreements. Legally binding provisions may increase transaction costs
related to negotiating contracts. This process may also potentially deter work-
ers from signing such agreements altogether.

Recommendation 5: “Providing additional benefits and establishing trust to
informal actors can help offset the price gap between formal and informal
transactions.”

Partnership models can involve non-financial benefits, such as training for
proper handling of e-waste and offering social security or fixed salaries to em-
ployees. Delhi-based Chintan has established educational centres for workers'
children and advocates for the rights of informal workers through the Safai
Sena secretariat. By issuing IDs to informal workers, they can access e-waste
from bulk consumers, reducing health risks. However, these initiatives are not
enough for sustaining long-term formal-informal relationships. Ultimately,
financial resources from producers or PROs are necessary.
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sustainable-recycling.org

Turning waste into resources for development

SRI builds capacity for sustainable recycling in developing countries. The pro-
gramme is funded by the Swiss State Secretariat of Economic Affairs (SECO)
and is implemented by the Institute for Materials Science & Technology
(Empa) and the World Resources Forum (WRF). It builds on the success of
implementing e-waste recycling systems together with various developing
countries for more than ten years.
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