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Introduction

With the growth of the global economy and the digitalization of
today's businesses and society, electrical and electronic equipment (EEE)

has become more affordable and widespread. Combined with shorter
usage cycles, this has made Waste Electrical and Electronic Equipment

(WEEE or e-waste) the fastest growing waste stream worldwide.

m one hand, e-waste often
contains hazardous sub-
stances that pose serious health
and environmental risks when
improperly managed. On the other,
it holds valuable materials (espe-
cially metals) making it a significant
source of secondary raw materials.
In industrialized countries, e-waste
management is typically regulated
under Extended Producer Respon-
sibility (EPR), which has led to the
creation of take-back schemes and
the growth of a professional recy-
cling industry.

In developing countries, the value
of secondary raw materials has
also driven a rapid expansion of
e-waste recycling activities over
the past decade. Individuals and
businesses in this sector often
provide livelihoods for themselves
and their communities, contrib-
uting to the circular economy.
However, in the absence of ade-

guate regulation, oversight, and
technical capacity, these activities,
often carried out in the infor-

mal sector, can result in serious
human and environmental harm.
Issues include unsafe recycling
practices, child labour, tax eva-
sion, illegal operations, and unfair
competition due to externalized
social and environmental costs.

To address these challenges, the
State Secretariat for Economic
Affairs (SECO) began supporting
partner countries in the Global
South early on, helping them
transition toward more sustaina-
ble e-waste management systems.
These efforts led to the launch of
the Sustainable Recycling Indus-
tries (SRI) Programme in 2013.

Its overarching goal is to create
enabling framework conditions for
the development of a sustainable
recycling industry for e-waste and
related waste streams.

The first phase (2014-2018) sup-
ported Egypt, Ghana, India, Peru,
Colombia, and South Africa in
developing tools and guidance
for environmentally and socially
responsible e-waste management.
A second phase began in 2019,
focusing on five of those coun-
tries, with activities continuing in
Africa (Egypt, Ghana, and South
Africa) and Latin America (Colom-
bia and Peru).

As the SRI Programme concludes
after twelve years of implemen-
tation, this report aims to pro-
vide an overview of the positive
impacts achieved. It highlights key
progress, lessons learned, and
the groundwork laid for ongoing
efforts toward sustainable e-waste
management.




Foreword
SECO

For more than two decades, the State Secretariat for Economic Affairs
(SECO) has been supporting partner countries in establishing framework
conditions that promote sustainable, inclusive and resource-efficient
forms of production and economic activity as part of its economic cooper-
ation and development efforts. The Sustainable Recycling Industries (SRI)
programme, which ran in six countries between 2014 and 2025, plays

a key role in these efforts. Functioning recycling systems based on eco-
nomic criteria and verified norms and standards are central to all consid-
erations relating to the circular economy.

The fact that SRI was implemented in different social and economic con-
texts not only made the work challenging, but also provided the backdrop
for an intensive exchange of experience and knowledge across national
borders. All those involved embarked on a journey that confronted them
with a series of technical, economic and organisational challenges. For
example, setting up functioning country teams required not only a good
knowledge of the country-specific environment and contacts with impor-
tant local players and companies, but also a feel for the appropriate
weighting of different characters and orientations. While knowledge of
the customs and workings of the national bureaucracy was of paramount
importance for project work in one country, in another country, ways and
means had to be found to encourage the various economic players to
cooperate in an environment where trust was lacking.

Over the years, the SRI team has tackled all of the above-mentioned
difficulties and found pragmatic solutions to the challenges that arose. In
addition, SRI's focus has become increasingly holistic, as evidenced by the
fact that, in addition to recycling issues, repair and reuse have become
increasingly important. This was only possible thanks to a dedicated team
that has always been able to adapt to new contexts.

Philipp Ischer

Programme Manager in Economic

Cooperation and Development
State Secretariat for Economic Affairs
(SECO), Switzerland




Heinz Boni

Head of Research Group
“Critical materials and
resource efficiency (CARE)”
2001-2024

Swiss Federal Laboratories
for Materials Science and
Technology (Empa)

Mathias Schluep

Managing Director,
World Resources Forum
Association (WRFA)

Empa

By reinforcing institutional frameworks and strength-
ening the recycling industry, SRI made a meaning-
ful contribution to climate protection, resource
conservation, and the creation of numerous green
jobs. Empa brought a wealth of knowledge to the
programme, counting on more than 30 years of
expertise in e-waste recycling and over two decades
of experience in development cooperation. While our
role has been to support and enable, the successful
implementation of the programme and its lasting
impact are the result of the commitment and leader-
ship of our partner countries.”

WRF

SRlis also the story of individuals, the development
of their skills, and careers, the growth of their net-
works, and the exchange of ideas across national
borders, continents, and various international pro-
jects. SRI partner countries have become key players
in driving sustainable e-waste management in their
regions. From the outset of its existence, the World
Resources Forum has been given the opportunity
to play a crucial in this development as the overall
coordinator of the programme. This includes pro-
viding a platform for our partner countries to share
their experiences and needs with the international
community of practice.”



What 1s SRI?

SECO has been working with partner countries in

the Global South on the management of WEEE since
2003. Initially, e-waste was perceived as a combined
waste, environmental and social problem, hence the
pioneer “Swiss e-waste Programme” focused primarily
in aspects such as improving the living conditions of
those affected by unsound treatment practices, and
reducing health and related hazards while also main-
taining and strengthening the attractiveness of the
activity for business development.

With the implementation of the Sustainable Recycling
Industries (SRI) programme, running from 2013 to
2025, the focus has evolved towards the opportunities
presented by the recovery of raw material content of
the waste and the business potential of optimizing
value chains. SRI's approach is based on the premise

Expected impacts

m Improve the living conditions of those affected
by unsound e-waste treatment.

B Reduce hazards of the activity, while maintaining
business attractiveness.

m Strengthen the economic performance and
improve the working conditions.

owaste
A

that these opportunities have the potential to drive
the necessary evolution of the e-waste management
sector. With appropriate measures this should further
alleviate adverse social and environmental issues often
connected to not regulated and informal settings.

Hence, the overarching objective of the programme

is to contribute to favourable framework conditions
that enable the development of a sustainable recycling
industry for e-waste and related waste streams.

While the initial collaborations included China and
India, the focus later expanded towards Africa and
Latin America (Figure 1: Timeline describing the history of
SECO’s of interventions in the e-waste topic).

Expected impacts

m The sustainable integration and participation of
small and medium enterprises from developing and
transition countries in the global recycling of
secondary non renewable resources.

H Favourable framework conditions enable the
development of a sustainable recycling industry for
e-waste and related waste streams.

SOUTH AFRICA

BRI Countries of Implementation

COLOMBIA COLOMBIA
PERU PERU
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The logical frame developed for the second phase of In conjunction, these aspects reinforce each other,

SRI proposed four key aspects that define the man- ensuring the long-term sustainability of the achieved
agement of e-waste: policy and legislative framework, impacts. The Programme’s intervention strategy has
normative requirements, optimised value chains been designed to achieve outcomes for each of these
and management of problematic waste fractions. aspects (Figure 2: SRI Phase 2 logical frame).
PROGRAMME OUTCOMES OVERALL IMPACT

Country components'

1. An adequate policy and 2. Normative requirements
legislative framework and performance meas-
enables implementation urement ensure a level
of a sustainable e-waste playing field
management system

Favourable framework
conditions enable

3. Optimized value chains 4. Locally-adapted concepts
and skilled businesses ad- provide solutions for the
vance recycling industry’s safe treatment of prob-
professionalization lematic waste fractions

the development of a
sustainable recycling
industry for e-waste and
related waste streams

Knowledge management component?

5. SRl concepts and methods are strengthened in exchange

with the international community of practice and have
proliferated as global public goods.

1) focus of implementation in partner countries; 2) focus of implementation: global
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After more than a decade of implementation, clear tries’ state of progress at the end of the Programme on

progress has been achieved in developing the the four country-specific outcomes) presents an evalu-
e-waste sector in the partner countries. Figure 3 ation of the progress made on each of the four
(‘Maturity matrix’ reflecting the implementation coun- programme outcomes.

MATURITY MATRIX

Level 1: Level 2: Level 3: Level 4: Level 5:
Ad hoc Establishing a Gearing up for  Fully function- Continuous
baseline improvement ing e-waste improvement
management and outlook to
system the future

1. Policy and EGYPT

Legislative

iy _SOUTH AFRICA |
for E-Waste SOUTH AFRICA
COLOMBIA
PERU

2. Clear EGYPT.
normative
::grl#;e SOUTH AFRICA

COLOMBIA
PERU

3. Optimized =
value
g:liir;]seizgs SOUTH AFRICA

4. Locally Har

adapted
solutions SOUTH AFRICA
for prob-

fractions PERU

Reference: Observed path since the beginning of SRI Phase 1 CURRENT STATUS
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The following sections of this document provide a more detailed
overview of the results achieved in each partner countries.
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Milestones

Results . @
- 1
Colombia

SRI project
Law 1672
introducing a
categorisation
of e-waste, and
the legal basis
for EPR

of lightbulbs,
batteries and IT

First licensed
recyclers

el
Formation of
a national
association of
e-waste recy-
clers (ACORAEE)
with 11 founding
companies
National policy
for the inte-
grated manage-
ment of e-waste

National Tech-
nical Standards
for collection,
treatment and
sustainable
management

of secondary
materials

Register of
producers and
importers, legal

obligations 2023

Informal
sector study
and strategy
End of the SRI
project in
Colombia



INITIAL
CHALLENGES

IMPACT
AREA

MAIN
ACHIEVEMENTS

@ The regulatory
framework
covered only three
e-waste streams, and
the involvement of
actors in the e-waste
management chain

was limited to only a
few.

No technical
EEB standards for
the management of
e-waste existed, and
only a few recyclers
adhered to the stand-

ards required by their
clients.

The infrastruc-
= ture for e-waste

recycling was under-
developed, operating
companies lacked
interaction and organ-
ization, and collection
rates were below 5%.

@" Existing e-waste
A& :
TS regulation

(national policy for mgt.
of hazardous waste)
still lacked adoption
guidance for recyclers,
espedially for the treat-
ment of hazardous
fractions.

Policy & legislative
framework:

Support the develop-
ment of an adequate
policy and legislative
framework enabling
the implementation of
a sustainable e-waste
management system.

Normative
requirements:
Establish normative
requirements

and introduce meth-
ods for measuring
performance against
them, for ensuring a
level playing field.

Business
environment:
Nurture the recycling
business environment
and value chain foster-
ing the professionali-
zation of the industry.

Problematic
fractions:

Provide solutions for
the safe treatment
of problematic waste
fractions that are
adapted to the local
conditions.

* A national policy for the integrated management of
e-waste was published in 2017 by the Ministry for the En-
vironment (Minambiente), defining Colombia’s strategy for
handling e-waste in the years ahead.

* The publication of the Technical Guide for the Manage-
ment of WEEE' and related education & training tools
disseminate key aspects of the topic to a wider audience,
ensuring proficient implementation of the national policy
by key stakeholders.

* Industry and government organized two national con-
gresses on e-waste management in 2021 and 2023,
demonstrating their commitment and showcasing Colom-
bia's leadership in e-waste management in Latin America.

* Building upon the European CENELEC standard, Colom-
bia developed its own Technical WEEE Standards (NTCs)
through the Colombian standardization organization,
ICONTEC.

* Subsequently, a conformity assessment system was es-
tablished to facilitate the adoption of the standard by
e-waste recycling companies.

+ Auditors have been trained and certified to assess perfor-
mance and the implementation of good practices against
the NTCs by e-waste recycling companies.

* A national training program for e-waste recycling profes-
sionals and technicians has been institutionalized collab-
oratively with the Colombian National Training Service
(SENA).

* The formation of the national association of e-waste re-
cyclers (ACORAEE) in 2017, as the first of its kind in Latin
America, contributes to the professionalization of the
industry.

* A study on informality in the management of e-waste
serves as the foundation for Colombia’s future strategy for
integrating the informal sector with the formalized system.

* An alliance with SENA promotes the implementation of
good practices for the proper management of hazard-
ous fractions.

* A Labor Competence Standard is being prepared and
a respective training program for e-waste managers
developed.

* Tools for the identification of plastic fractions contami-
nated with POP brominated flame retardants have been
developed in cooperation with Minambiente and UNDP.
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Milestones

Results 2016 @

Launch of SRI

Egypt o

2017 Law No. 15/2017
for Industrial
First auditor Licensing adopt-
trainings and ed:Introduces
pilot audits streamlined li-
conducted censing for in-

dustrial facilities,
including e-waste

2 02 0 recyclers

Waste Man-
agement Law
No. 202/2020
enacted: Estab-
lishes a legal
framework for
e-waste man- 2021
agement and Publication of

introduces EPR EPR Implemen-
tation Options

for Egypt

2022

Executive
Regulation
No. 722/2022
for Waste Law
issued: Clarifies
legal guidelines
for e-waste han- @ 2023
dling, collection, EGWM associa-
transportation, tion formed
treatment,and | e
disposal. Formal Recy-
cling Facilities
2024 @ expanded: Egypt
reaches 27
3 start-ups incu- licensed WEEE
bated through recyclers and 9

the E-Khorda battery recycling
Incubation Pro- facilities

gramme. This
includes Batta-
rity, which works @ 2025
on establishing E-waste hub
Egypt's first lith- platform
ium battery launched
recycling plant [ T

SRI Egypt ends



INITIAL
CHALLENGES

IMPACT
AREA

MAIN
ACHIEVEMENTS

@ Lack of com-
prehensive
regulatory framework
specifically addressing
e-waste mgt. Absence
of an Extended Pro-
ducer Responsibility

(EPR) system as a
financing mechanism.

Lack of tech-

nical standards
for environmentally
sound e-waste

collection, transport
and recycling.

= .
The business
=] environment

lacked the policy stabil-
ity, investment incen-
tives, and institutional
support, discouraging
formal recyclers to
compete with the pre-
vailing informal sector.

2 Inthe absence
[>T of standardized
classification, tracking
and proper treatment
options, most problem-
atic fractions are man-
aged informally.

Policy & legislative
framework:

Support the develop-
ment of an adequate
policy and legislative
framework enabling
the implementation of
a sustainable e-waste
management system.

Normative
requirements:
Establish normative
requirements and
introduce methods
for measuring perfor-
mance against them,
for ensuring a level
playing field.

Business
environment:
Nurture the recycling
business environment
and value chain foster-
ing the professionali-
zation of the industry.

Problematic
fractions:

Provide solutions for
the safe treatment
of problematic waste
fractions that are
adapted to the local
conditions.

* Enactment of Waste Management Law No. 202, estab-
lishing the foundation for Extended Producer Responsi-
bility (EPR) (2020).

* Executive regulation No. 722 (2022) classified e-waste as
“hazardous waste with conditions,” simplifying rules for its
collection, sorting, and transport.

* Delivery of an EPR implementation report, a fee calcula-
tion model, and facilitated stakeholder consultations to
support the Ministry of Environment (MoE).

* Development of the Technical Standard for Environmen-
tally Sound WEEE Mgt., in close collaboration with the MoE.

* Following this, key procedures and tools for establishing a
conformity assessment system were outlined.

* Training sessions were conducted for public and private
sector auditors to enable them evaluating the compliance
of e-waste recyclers.

+ At MoE's request, an external expert conducted special-
ized assessments to evaluate the efficiency and quality
of Egyptian e-waste treatment companies extracting pre-
cious metals (2023).

+ Development of Curricula for e-waste mgt. and refurbish-
ment. The latter was implemented in technical vocational
WE Schools resulting in the training of 20+ professors.

+ Coordination of two incubator programs, engaging 26
entrepreneurs and leading to the establishment of 6
SMEs in e-waste recycling and refurbishment.

* Establishment of the Eco Green Waste Mgt. (EGWM), a
nonprofit organisation representing and promoting the
e-waste recycling sector, hosting over 27 members (2024).

* Development of an online platform connecting house-
holds, businesses, informal collectors, and the formal
recycling sector.

* Afirst of its kind baseline assessment identified the most
significant hazardous substances in electronic equip-
ment based on the volumes handled by Egyptian recy-
clers. It was complemented with another study on the
current management practices of such fractions.

+ Afeasibility study explored most effective options for
managing lithium batteries and e-waste plastics containing
brominated flame retardants.

* A study on the end-of-life of cooling appliances expanded
the project’s scope beyond ICT, emphasizing the environ-
mental importance of properly managing these devices.
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Results
Ghana

Milestones

I
2016 @
@ 2017

Baseline Assess-
ment

on E-waste
Management

in Ghana

2018

Technical
Guidelines on
Environmentally
Sound E-Waste
Management

2022

Formation &
registration of
the Used Tyres
Upcyclers
Association

Setting up an
e-waste plastic
sorting line at
Electro Recy-
cling Ghana

2024

Training & audit-
ing of ULABs fa-
cilities based on

Std. Operating
Procedures

Finalising “Tech-
nical and Voca-
tional Education
and Training
Curriculum on
Recycling
Technologies”

Initiating the es-
tablishment of
an e-waste col-

lection centre in

Koforidua

First workshop
on e-waste
plastic sorting
and recycling

2021

Training of e-
waste auditors
from the Envi-
ronmental Pro-
tection Agency

Standard Oper-
ating Procedures
on Environ-
mentally Sound
Mgmt. of ULABs

2023

Support to
IRECOP in setting
up a waste tyre
recycling line

Registering of
the Eastern
Region Scrap
Dealers
Association

2025

Greater Accra
Region: Forma-
tion of a scrap
dealers umbrella
association

Studies on “EoL
Mgmt. of Pho-
tovoltaic Pan-

els” & “Potential
Waste Tyre Mgmt.
through Pyrolysis”



INITIAL
CHALLENGES

IMPACT
AREA

MAIN
ACHIEVEMENTS

@ Ghana's E-waste
Act was passed
in 2016 but guidelines
and details of imple-

mentation were still
lacking.

Unsound

g B recycling of
used lead-acid bat-
teries (ULAB) exposed
many workers and

communities to toxic
lead emissions.

At project start,
=1 controlled

recycling was almost
non-existent and infor-
mal operators were
mostly unorganised.

Open burning
2T of waste tyres
was a major source of
pollution in urban and

semi-urban environ-
ments in Ghana.

Policy & legislative
framework:

Support the develop-
ment of an adequate
policy and legislative
framework enabling
the implementation of
a sustainable e-waste
management system.

Normative
requirements:
Establish normative
requirements and
introduce methods
for measuring perfor-
mance against them,
for ensuring a level
playing field.

Business
environment:
Nurture the recycling
business environment
and value chain foster-
ing the professionali-
zation of the industry.

Problematic
fractions:

Provide solutions for
the safe treatment
of problematic waste
fractions that are
adapted to the local
conditions.

* Development and official adoption of Technical Guidelines
on Environmentally Sound E-Waste Management

* Development and official adoption of Technical Guide-
lines on Environmentally Sound Management of Used
Lead-acid Batteries

* Support in shaping the country's e-waste related financing
mechanism through a national E-waste Fund

+ Establishing of technical minimum standard for ULAB mgt.
through the Standard Operating Procedures (SOPs). These
SOPs are now also used in various other African countries

* Training programmes for plant managers and
government auditors.

« Comprehensive sector assessment and facility
improvement plans.

» Government shut-down orders for worst polluting ULAB
recycling plants with reopening only after implementation
of improvement plans.

* Policy-brief for continuation of improvement process

* Set-up of an e-waste plastic sorting and recycling line at
Electro Recycling Ghana

* Support of the establishment of an e-waste collection
centre in Koforidua.

+ Formation of the Eastern Region Scrap Dealers
Association (ERSDA)

+ Formation of the Greater Accra Regional Scrap Dealers
Assoc. (GARSDA) as an umbrella organisation of 15 groups.

* Development of a Technical and Vocational Education and
Training curriculum on Recycling Technologies, which is
taken over by the Commission for Technical Vocational
Education and Training (CTVET)

* Initiating the formation of the Used Tyres Upcyclers Assoc.
The association bundles the activities of SMEs using tyres to
manufacture furniture and supports product marketing.

+ Conduction and publication of a baseline study on man-
agement of End-of-Life (Eol) photovoltaic (PV) panels.

* Feasibility analysis for co-processing of tyres in a cement
plant. The analysis revealed that using tyres as substitute
for coal within international established emission limits is
theoretically possible.

* Analysis of pyrolysis plants for tyres to identify meaningful
approaches and minimum standards for this pathway.
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Milestones

Results |
2013

Start of the SRI
project J/

(@ 2016

X Law of Inte-
‘ ‘”ﬁﬁ;‘ grated Solid
' .y Waste Manage-
[~ . ‘ o i . ' ment approved,

: Hogj‘ﬂ"” including the
' el wasy . .
""./:%:ha:icas Special Regime

for solid waste
management

2019 (@)

. . d ol Special
e 2 gl i Regime for the
Y ) Management of

e-waste

2020

Creation of the
e-waste recy-
clers association
ASORAEE
Guideline for
the registry of
new e-waste
operating
companies

2022

Publication of
3 new Technical
Standards on
e-waste man-

agement prac-
tices @ 2023
End of the SRI
project in Peru



INITIAL
CHALLENGES

IMPACT
AREA

MAIN
ACHIEVEMENTS

@ Insufficient
regulations

on e-waste manage-
ment and inadequate
enforcement by the
responsible authori-

ties, particularly local
governments.

Outdated
technical
standards for the
sound treatment of
e-waste and absence
of conformity assess-
ment methodologies

for existing e-waste
recovery facilities.

Low rates of

=1 e-waste recycling
and recovery due to
low professionaliza-
tion of the companies

operating in the waste
recovery sector.

Lack of ade-
e quate method-
ologies for a safe treat-

ment of plastics from
e-waste.

Policy & legislative
framework:

Support the develop-
ment of an adequate
policy and legislative
framework enabling
the implementation of
a sustainable e-waste
management system.

Normative
requirements:
Establish normative
requirements and
introduce methods
for measuring perfor-
mance against them,
for ensuring a level
playing field.

Business
environment:
Nurture the recycling
business environment
and value chain foster-
ing the professionali-
zation of the industry.

Problematic
fractions:

Provide solutions for
the safe treatment
of problematic waste
fractions that are
adapted to the local
conditions.

* SRI' supported the national environmental authority
(MINAM) in the creation of a special regulation for the
handling and disposal of e-waste (issued 2019) along with
guidelines for the release or donation of e-waste by gov-
ernment entities.

* Through multiple training sessions and technical sup-
port, key stakeholders are now equipped to effectively
implement the updated regulations and participate in
developing strategies to optimize the value chain.

* 30 municipalities received technical assistance for the
implementation of a pilot program aimed at source seg-
regation of e-waste in private households.

* New technical standards for the collection, classification,
storage and the recovery of e-waste have been formu-
lated and validated in collaboration with key stakeholders
in the Peruvian e-waste value chain.

* Auditors and operators were trained to assess compli-
ance of recycling facilities with these technical standards.

* Voluntary compliance has been actively promoted, result-
ing the successful implementation of e-waste standards
across recycling facilities.

* Technical trainings for professionals of e-waste recycling
facilities have been institutionalized with the National
Industrial Labor Training Service (SENATI).

» New guidelines and trainings encouraged formerly
informal and non-compliant e-waste operating com-
panies, as well as new ones, to formalize and officially
enter the growing e-waste sector under the new regula-
tory landscape.

* An analysis of the informal sector has been conducted
to explore opportunities for integration into the for-
malized industry under certain regulatory and eco-
nomic conditions.

* E-waste professionals were trained in technigues for
the identification and classification of plastic types in
e-waste, in order to foster their reuse in the industry.

* An exchange between e-waste recycling and plastic
processing companies has laid the groundwork for
future commercial opportunities.
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Results
South Africa

Milestones

2021

Conducted a
WEEE Asset
Release Pilot

2023

National
WEEE Policy
Comparative

Overview
Launch of
the 'WEEE
are iLembe’
website

March
2025

Development
of draft Norms
and Standards
and supporting

documents

for all types of
WEEE Manage-
ment operators
as part of the
future devel-
opment of a
Conformity
Assessment
Scheme

Distributed a
report on Map-

ping of WEEE

Incentives in
South Africa to
unlock WEEE

Policy-related

finance
opportunities

@
@

2022

Development
of the iLembe
WEEE Land-

scape Report

2024

Launch of the
‘WEEE are SA’
website

First Gazetting
of the WEEE
Policy by the
DFFE (National
Government)

May
2025

Development
of a Small-Scale
E-Waste Facility
Framework Re-
port to support
small business
development in
the e-waste
management
value chain
Development
of a Municipal
WEEE Compass
to guide local
government
on all aspects
of e-waste
management
A self-teaching
WEEE Master-
class Learning
Tool integrated
in the ‘WEEE
are SA' website



INITIAL
CHALLENGES

IMPACT
AREA

MAIN
ACHIEVEMENTS

@ An absence of
an overarching
Waste Electrical and
Electronic Equipment
(WEEE) Policy docu-
ment as a comprehen-
sive framework with
defined objectives and
actions.

Lack of tech-
EEB nical guidelines
or standardised pro-
cedures for proper
processing and final
treatment of WEEE,
which created challeng-
es for establishing con-
sistent quality controls
and environmental
safe-guards.

Significant barri-
= ersfaced SMMEs*
in the WEEE mgmt. sec-
tor incl. a complex reg-
ulatory environment,
limited access to af-
fordable financing and
technical support, and
ack of information and
educational resources
about WEEE mgmt.

The absence of
2T technical capac-
ity, appropriate tech-
nologies, and economic
incentives for manag-
ing problematic WEEE
fractions represented

a critical weakness in
South Africa’s WEEE
management system.

Policy & legislative
framework:

Support the develop-
ment of an adequate
policy and legislative
framework enabling
the implementation of
a sustainable e-waste
management system.

Normative
requirements:
Establish normative
requirements and
introduce methods
for measuring perfor-
mance against them,
for ensuring a level
playing field.

Business
environment:
Nurture the recycling
business environment
and value chain foster-
ing the professionali-
zation of the industry.

Problematic
fractions:

Provide solutions for
the safe treatment
of problematic waste
fractions that are
adapted to the local
conditions.

* Developed a comprehensive National WEEE Policy, based
on structured multi-stakeholder engagement, that was
handed over to the Department of Forestry, Fisheries
and the Environment (DFFE) for gazetting.

* Developed a comprehensive National Policy Costing
Framework outlining key outcomes, stakeholders, poten-
tial funding sources, and an estimated five-year budget
for all six policy objectives.

* Created a Municipal WEEE Compass to educate and
guide municipalities on the legal and management land-
scape for WEEE, including safe asset release and collec-
tion infrastructure establishment.

+ Developed WEEE Norms and Standards to be introduced
voluntarily over three years before becoming legally
required. These provide comprehensive standards for
typical formal WEEE management operations - from col-
lection to advanced processing and preparation for end
processing - while sustainably incorporating informal sec-
tor players were safe and feasible.

* Developed the key strategic building blocs of a Conform-
ity Assessment Scheme for South Africa via a tailor-made
auditing protocol.

* Created WEEEareSA, a dedicated national knowledge plat-
form and educational tool to empower South Africans with
information for safe and responsible WEEE management.

* Mapped existing incentives and related support pro-
grammes (including incubators and accelerators) that are
available to South African WEEE management players.

* Developed a Small-Scale WEEE Facility Framework report
that presents an assessment of good practice and pro-
vides recommendations for SMME development in the
WEEE management value chain.

+ Conducted three specialised cross-cutting webinars
throughout 2024 focusing on problematic WEEE fractions:
Lithium-ion batteries, solar panels, and WEEE Plastics.

* Explored emerging technology approaches for managing
these challenging materials in the South African context.
+ Compiled and published three comprehensive reports

with key findings and recommendations for each prob-
lematic fraction.

*small, medium, and micro enterprises
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Milestones

KnOWIedge in the development of the standard

Management i
2021

Registration of |
New Work Item May

Proposal (NWIP) @ 2021

First WG-14
session (Joint
Working Group)

September

2022

Kigali JWG14

session November

2022

Working Draft 3
registered

as Committee
Draft.

August

2023

Draft
International
Standard (DIS)
registered

March

The Knowledge Component refers to an overarching out-

®©-@0-@O—©—©-©

come of SRI, focused on consolidating and sharing the key 2024
learnings of the Programme. While its activities have mainly 15th JWG14
aimed at reinforcing implementation success through com- June session
munication (dissemination of SRI outputs) and synergy 2024

building (engagement with key stakeholders and events),

a fundamental goal of this outcome has been to lead the Final Interna-

development process of the ISO 59014 Standard. Based on tional Draft October
the principles of the ISO IWA 19 Guidance, conceived during Standard (FIDS) 2024
the first phase of SRI, the standard seeks to establish a com- submitted

mon framework for the management of secondary materials. 15O 59014

published



Objective: The ISO 59014 standard aims to establish principles, requirements, and guidance to ensure sustaina-
bility and traceability in the recovery of secondary materials, supporting circular economy implementation

and minimizing environmental and social impacts along the secondary materials' value chain. It aligns with the
ISO 59000 (Circular Economy) and I1SO 14000 (Environmental Management) families.

Key contributions:

* Defines operational, managerial, and traceability requirements
for organizations involved in secondary materials recovery.

* Proposes a recovery pathway methodology based on life-cycle
thinking and circular economy principles.

+ Addresses environmental and social risks, particularly in informal
and subsistence activities (SAs).

+ Promotes safe working conditions and responsible engagement
of individuals engaged in subsistence activities supporting waste
recovery.

* Introduces traceability systems to track materials and ensure
compliance with sustainability standards.

8 principles the standard is based on:

* Respect for stakeholders' interests: Consideration of all
affected parties.

* Value chain responsibility: Accountability for environmental and
social risks and impacts.

+ Responsibility towards individuals in subsistence activities: Support
for these individuals engaged in waste management and recycling.

* Safe, healthy, and equitable work conditions.

 Environmental protection: Preventing negative impacts, mitigating
them and restoring ecosystems.

* Resource conservation: Maximizing resource efficiency along
the life cycle and minimizing virgin resource use.

+ Life cycle perspective: Addressing impacts at all life cycle stages.

* Enabling circular resource flow: Designing recovery systems that
extend product and material lifespan.

Stocks of

recoverable —'

resources

Preparing for
product and component —[m
recovery

Resources recovered
or recoverable as
products or components

Target users: This standard is for any
organization, big or small, anywhere in
the world, that wants to recover materi-
als in a responsible and organized way
- while ensuring their activities are sus-
tainable, transparent, and follow circular
economy and life cycle thinking.

Expected benefits for organizations
The ISO 59014 is a pioneering standard
covering aspects that can deeply and
positively impact on the performance
of recovery processes. Its value proposi-
tion lies in providing organizations
regardless of size or location with:

* a certifiable standard

supplementary guidance for organi-
zations engaging with individuals with
subsistence activities,

the possibility to demonstrate their
progress in transitioning from a linear
to a circular economy

reduced needs of client audits
improved capacities and competen-
cies of workers generated and key
actors in the value chain

reinforced credibility by local and
central governments.

Reuse, repurpose,
_} remanufacture,
refurbishment, repair
of recovered product

’ NON-DESTRUCTIVE PROCESS

or component

[ Collection ] - Preparing for —— Resources non-recovera-

material recovery

Recoverable Resources recoverable as
resources secondary materials

| v

Classification and [
sorting

ble as secondary material |

Energy recovery or
proper disposal

Resources non-recovera- |
DESTRUCTIVE PROCESS ]—

ble as secondary material

-

Recoverable
resources

Secondary materials

v

Use as input for new materials and products

3 Process
Resource type

Document’s scope boundaries:
Processes activities and flows in
the scope for standardization
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Impact stories

While SRI's approach had the same structure over the five countries of implemen-
tation, the final results of the proposed measures reflected the local specificities
and particular challenges of each location. The following are just a narrow selec-

tion of examples of how SRI's activities materialized in practice.
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Colombia

CORPORACION ECOCOMPUTO

Ecocémputo is currently the largest post-consumer program focused on WEEE in Colombia. Formally known as
a "WEEE Collection and Environmental Management System”, this type of program connects consumers with
manufacturers and retailers to ensure proper treatment and disposal of electronics once they are discarded.

Established in 2012 with sup-
port from the pioneering Swiss
e-Waste Programme, Ecocomputo

Some of the key benefits brought to Ecocdmputo through the SRI
collaboration include:

* Policy participation: inclusion of Ecocomputo to participate in the

initially focused on computer-
related products. After years of
steady growth, it now works with
over 80 manufacturers and retail-
ers of electrical and electronic
equipment (EEE) and operates
over 350 WEEE collection points
across 450 cities and towns in
Colombia.

Since its launch, SRI has devel-
oped strong ties with Ecocomputo
as a key implementation partner.
The program’s successful deploy-
ment has contributed to a signif-
icant expansion of Ecocomputo'’s
reach and impact.

development key policy instruments such as Colombia’s National Policy
for the Integrated Management of WEEE, led by the Ministry of Envi-
ronment and Sustainable Development (MinAmbiente); the creation of
a technical guide for the integrated management of WEEE; and a study
on informality in WEEE management in Bogota, which included diagno-
ses and proposals for coordination with the formal sector.

* International expertise: Collaboration with Swiss experts and expo-

sure to international best practices (through study tours and compar-
ative analyses) contributed to the development of expanded financing
models for WEEE management through the comparative analysis of
international standards, offering valuable references for optimizing
Ecocémputo’s operations.

Knowledge sharing: SRI co-financed an international conference
where Ecocomputo’s progress was showcased (WEEE International
Congress Bogota 2023). The event brought together more than 2,650
participants from 23 countries, establishing itself as a key platform for
global dialogue and learning in the field of e-waste management.

p.coM

i ecoeompul

Ecocomputo repre-
sentatives working
on a WEEE collection
campaign day.


https://ecocomputo.com/

Egypt

EGWM

GREEN WASTE MANAGEMENT ASSOCIATION (EGWM)

In response to the growing need for coordinated,
professional representation of the formal e-waste
recycling sector in Egypt, SRI catalyzed the creation
of the Egyptian Green Waste Management Associ-
ation (EGWM). Conceived as part of SRI's strategic
vision to strengthen institutional frameworks and
bridge the gap between the informal and formal
sectors, the idea for EGWM emerged from ongoing
dialogue with formal recyclers and key stakeholders
seeking a unified platform to promote responsible
e-waste practices.

EGWM was formally established as a non-govern-
mental organization in 2023 with support from the
SRI project and the Egyptian Ministry of Commu-
nications and Information Technology (MCIT) and
Ministry of Environment (MoE)/Waste Management

Regulatory Authority (WMRA). The association brings

together licensed recyclers, sector experts, and
aligned private actors with the shared objective of
professionalizing e-waste management in Egypt. Its

creation marked a significant step toward institution-

alizing the formal e-waste sector and enhancing its
visibility nationally.

The core purpose of EGWM is to represent the inter-
ests of formal recyclers, advocate for favorable poli-
cies, and facilitate capacity building across the sector.
It serves as a knowledge-sharing and networking hub,
fostering cooperation among recyclers and bridging
the gap between policy and practice. The association
also plays a proactive role in liaising with govern-
ment bodies, investors, and international partners to
unlock new opportunities for sustainable growth.

Through EGWM, Egypt's formal recyclers have found
a collective voice that not only amplifies their con-
cerns but also positions them as key contributors to
the country’s circular economy. The association has
already begun building strategic alliances and influ-
encing sectoral dialogue, reinforcing the long-term
impact of SRI's interventions in Egypt.

Fostering a profes-
sionalized e-waste
management sector
is a key goal of the
EGWM Association.



https://ecogreen-waste.org/

Ghana

/EASTERN )REGION
\ SCRAP DEALERS ASSOCIATION ’

EASTERN REGION SCRAP DEALERS ASSOCIATION (ERSDA)

Before 2021, scrap dealers across Ghana's Eastern
Region operated in isolation, scattered, informal, and
largely invisible to regulators and formal businesses.
Baba Dawuni, then one of the 250 independent oper-
ators in Koforidua, remembers how disconnected and
vulnerable their community was. “At the time, we didn't
even know each other,” he says. “But after SRI came,
anywhere we go in the Eastern Region, we know each
other. We now know where the scrapyards are and
who is working where.”

This transformation began with the Sustainable Recy-
cling Industries (SRI) program in Ghana, which iden-
tified the need to support and formalize informal
e-waste workers. Through regional mapping exercises,
trust-building meetings, and targeted capacity build-
ing, SRI helped catalyse the formation of the Eastern
Region Scrap Dealers Association (ERSDA) in 2022 - a
milestone that changed the course of e-waste man-
agement in the region. Baba Dawuni was elected as
the association’s first chairman.

For the first time, informal recyclers were part of a
recognised, structured association that could engage
with policymakers and formal businesses. This new
status enabled the creation of a formal e-waste collec-
tion point in Koforidua. A private entrepreneur, seeing
the potential of partnering with a well-organized col-
lector network, invested in the facility, which now acts
as a transfer hub linking ERSDA members to licensed
recycling companies.

Beyond infrastructure, the training and education pro-
vided by SRI have had a profound impact on the lives
and practices of scrap dealers.




Baba reflects: “Before, we didn’t know how to properly
handle materials. | used to mix recyclable and non-re-
cyclable items, and even used battery acid to treat
wounds. But after SRI's training, we now know how dan-
gerous those practices are and we have stopped. Even
when | see someone using torchlight batteries around
food, I get scared for them because | know the risks.”

SRl also raise awareness on environmental hazards,
such as the dangers of unsound dismantling of CRTs.
“They told us how the gas can travel for miles and
cause harm, we did not know that before. Now we have
stopped,” Baba explains.

ERSDA's success helped lay the foundation for broader
national efforts. Inspired by this model, SRl in 2024,
supported the reorganization of a more complex um-
brella group: the Greater Accra Region Scrap Dealers
Association (GARSDA). This was a particularly sensitive
process, especially after the 2021 eviction of informal
recyclers from the Agbogbloshie site in Accra, which
had strained relations between government agencies
and informal workers. The creation of GARSDA helped
re-establish dialogue and trust, positioning organized

scrap dealers as legitimate partners in the country’s
e-waste policy and business landscape.

ERSDA thus exemplifies how SRI's targeted support to
informal sector networks can drive systemic change.
By formalizing associations, enabling local business
opportunities, and fostering public-private collabo-
ration, SRI contributed to a more inclusive and sus-
tainable e-waste management system in Ghana, one
that acknowledges the critical role of informal workers
while guiding them toward improved practices and
integration into the formal economy.

Today, as chairman of ERSDA, Baba Dawuni is not
just a scrap dealer - he's a community leader at the
forefront of change: “SRI has helped us immensely,
they have given us knowledge, recognition and a bet-
ter future”.

A meeting at the ERSDA in Koforidua with presence
of the association members.




Peru

SAR AMBIENTAL

SAR

SAR is a Peruvian solid waste operating company (EO-RS). The business initiative was born in 2006 as San
Antonio Recycling and since 2019 changed its name to SAR Ambiental. From the beginning and until now, it is
dedicated to close the cycle of WEEE management through the sound treatment of WEEE.

In 2012 SAR started activities
under the Extended Producer
Responsibility (EPR) principle,
within the framework of the Min-
istry of Environment’s (MINAM)
new WEEE regulations promoted
by Empa, with the support of

the Swiss Cooperation. These
norms defined the objectives,
strategies, roles and functions of
actors, increasing treatment goals,
among other aspects of manage-
ment and handling of WEEE.

With the implementation of the
regulations, the technical support
of the SRI project and the entre-
preneurial vision of the compa-
ny's owners, SAR Ambiental has
achieved sustained growth in
WEEE treatment volumes, serving
the country’'s main management
systems.

The main achievements of SAR Ambiental during the SRl implementa-
tion period were:

* Increase in the amount of WEEE recovery: from around 500 tons
per year in 2012 to 8000 tons of treatment in 2023, serving the main
WEEE management systems.

* Increased investment in infrastructure: from a rented facility of
around 3,000 m2 to its own 8,500 m2 plant in an industrial zone in the
south of Metropolitan Lima. The current capacity of the SAR recovery
infrastructure is 15,000 tons of WEEE in a single shift. SAR Ambiental's
increased investment in infrastructure is around USD 3 million.

* Generation of local employment: In 2023 there was a permanent
workforce of 100 workers coming from the communities near the
operations plant. Workers are provided with all legal labor benefits.

* Management systems: As of 2023 SAR Ambiental has a triple ISO
9001, 14001, 45001 management certification.

* End-of-life tire (ELT) conditioning: MINAM, based on the regulatory pro-
cess developed for WEEE, has also approved a EPR standard for ELTs. As a
result, since 2024 SAR has also been processing 250 tons of ELTs/month.

In the words of Oscar Espinoza, Operations Manager at SAR Ambiental:
"... thanks to the Swiss Cooperation, who promoted the innovative
EPR approach, the national waste regulations underwent significative
upgrades, setting ground for enabling the circular economy in Peru.”

Mr. Oscar Espinoza
receiving delegates from
the Swiss Embassy in
Lima at the SAR Ambien-
tal facilities in Lima.


https://www.sar.pe/

South Africa

‘WEEE ARE SA" ONLINE PLATFORM

During 2021-2022, the SRI:SA team undertook a
range of initiatives as part of the iLembe local project
component. A number of challenges were identi-
fied in the local e-waste recycling sector, including a
lack of facilities to support e-waste recycling, limited
awareness about correct e-waste management, and
little coordination across different stakeholders.
These challenges high-lighted the need for a more
collaborative approach and a shared vision towards
to e-waste management in the region.

In late 2022, the SRI:SA team conceptualised WEEE
are iLembe, a local e-waste partnership initiative
aimed at creating a shared vision for awareness
around e-waste management and a platform
through which projects and interventions can be
facilitated, supported and promoted to enhance the
iLembe e-waste industry. After extensive consulta-
tion, WEEE are iLembe was officially launched in
June 2023.

Within 6 months of its launch, substantial interest
was generated not only in the iLembe region, but
throughout the entire South Africa. The website
received 18,000 visitors, and a substantial number of
emails and calls were received requesting support in

@ WEEE are SA

South Africa’s e-waste knowledge hub

identifying recyclers and drop-off points for e-waste.
The initiative was featured in 12 online and print
publications, and on national television.

After this initial success and further engagement
with key stakeholders, in late 2023, a scale-up was
conceptualised. In June 2024, WEEE are SA was
launched' as national platform dedicated to raising
awareness about responsible consumption, reuse,
recovery and recycling of e-waste in South Africa.
Since then, the website has received 19,000 visitors,
the initiative has been featured in 6 online publica-
tions, and the team has taken partin 4 radio and
television interviews.

With the SRI programme ending in June 2025, WEEE
are SA will continue to operate as a knowledge
platform via the website and social media pages.
Arrangements are underway to embed the website
into Circular South Africa, and it is expected that
this partnership will ensure that awareness around
e-waste management is South Africa will continue to
be driven for many year to come.

1) Available at https://weeearesa.org/

The “WEEE are SA” platform seeks
to act as a central platform dedi-
cated to raising awareness about
responsible consumption, reuse,
recovery and recycling of e-waste
in South Africa.



https://weeearesa.org/
https://weeearesa.org/

Overall 1impacts

From a global perspective, it can be rightly said that the impact of SRI has generated change at the system
level in the five implementation countries. While strengthening the progress made in its preceding phase,
SRI' Phase 2 has achieved tangible improvements in the e-waste management ecosystem of each of the five

implementation countries.

The main achievements in strengthening the
framework conditions for e-waste management
can be summarized as follows:

* Specific e-waste legislation and committed govern-
ment partners can be found in all countries. Take
back obligation schemes based on Extended Pro-
ducer Responsibility (EPR) are fully implemented or
implementation process have been launched.

Industry stakeholders such as producers, retailers
and associations demonstrate a stronger commit-
ment and engagement with the sector.

National conformity assessment schemes (incl.
standards, audit processes) have been developed
and institutionalized, ensuring quality and a level
playing field.

Recyclers have organized themselves through
associations, indicating the formation of a profes-
sionalised and connected industry sector, even to
value chains beyond national borders.

Training opportunities for both authorities at dif-
ferent levels and operators working in the recycling
sector have multiplied.

Government and industry led educational and
communicational campaigns have been conducted,
creating awareness for the general public.

Additionally, SRI produced significant contributions
to the international community of e-waste manage-
ment practice, setting the ground for replication and
upscaling of its achievements:

+ The development and publication of the ISO 59014
Standard on sustainability and traceability of
secondary materials, a fundamental guidance
document for organizations involved in the pro-
cessing of secondary materials.

An extensive library of reports covering multiple
aspects of the implementation of e-waste man-
agement improvements in the various thematic
and geographic areas covered by the Programme.
The reports prove a wide range of comparison and
starting points for replicating lessons learned in
comparable situations. This library is publicly availa-
ble on the SRI website.




Selected indicators
and key impacts

Formally registered e-waste recycling companies

60 reru..... 100 cgyo....... 350
~ S 240

Formally registered workers in the e-waste recycling sector

ISO Standard Global Public Goods

The ISO 59014 Standard on Sustainability and Over 70 reports published on the SRI website,
traceability of the recovery of secondary materi- including: technical recycling guidelines, technical
als published, after a 3+ years co-development conformity assessment procedures, local assess-
process under ISO, involving 85+ representa- ments and implementation reports, policy recom-
tives from 21+ countries. mendations, among others.

%; Volume of e-waste processed by formal recyclers

(in tons)E 14,700

Formation of recycler's e
associations Ghana (2024) | (Producer responsibility organizations)

4,

South Africa 2020

GARSDA ERSDA

(Greater Accra Regional (Easter Region Scrap

Scrap Dealers Associa- Dealer's Association) 19,500 t 28,900 t

tion) 15 member associ- 400 individual
ations; 3,000 persons. members Volume of e-waste processed by PROs




Implementation partners

The implementation of SRI has been possible through the involvement of numerous organizations and indi-
viduals who, in spite of being geographically dispersed, have collaborated jointly over more than a decade.
As a result of this long-standing mutual collaboration, a strong “e-waste community” has been forged.

Global
Global
Colombia
Egypt

Egypt
Ghana

Ghana
Ghana

Peru

South Africa
South Africa
South Africa

Colombia
Colombia
Egypt
Egypt

Egypt
Ghana

Ghana
Peru
South Africa

Switzerland

State Secretariat of Economic Affairs (SECO), Switzerland

Implementation

Swiss Federal Laboratories for Materials Science and Technology (Empa)
World Resources Forum Association (WRF)

Centro Nacional de Produccion Mas Limpia (CNPL)

Center for Environment and Development for the Arab Region and Europe (CEDARE)
Dss+ (DSS Sustainable Solutions Switzerland SA)

Mountain Research Institute (MRI)

National Cleaner Production Centre (NCPC)

Okoinstitut e.V. (Germany)

IPES - Promocién del Desarrollo Sostenible

Envirosense

ConsultAL

Lumec

Institutional partners

Ministerio de Ambiente y Desarrollo Sustentable (MinAmbiente)
Asociacién Nacional de Empresarios (ANDI)

Ministry of Environment - Environmental Affairs Agency

Ministry of Communications and Information Technology (MCIT)
Waste Management Regulation Authority (WMRA)

Ministry of Environment, Science, Technology and Innovation (MESTI)
Environmental Protection Agency (EPA)

Ministerio del Ambiente del Perd (MINAM)

Department of Forestry, Fisheries and the Environment (DFFE)

Swiss Association for Standardization (SNV)
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The SRI team*

*at the closing event in Geneva (Switzerland) in September 2025.




SUSTAINABLE
RECYCLING
INDUSTRIES

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.



https://www.sustainable-recycling.org/
http://www.sustainable-recycling.org

