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SECO has addressed these challenges together with
their partner countries since more than 15 years
u

u

Swiss Knowledge Partnerships in e-waste recycling
u

2003 – 2009: China, India, South Africa

u

2009 - 2013: Colombia, Peru

Sustainable Recycling Industries (SRI)
u

2014 – 2018: Egypt, Ghana, India, Colombia, Peru

u

2019 – 2023: Egypt, Ghana, Colombia, Peru, South Africa

Favourable framework conditions enable
the development of a sustainable recycling
industry for e-waste and related waste
streams in SECO partner countries.

SRI Impact

SRI leverages the concept of a circular
economy and contributes to actions on
climate change mitigation through a
reintegration of secondary raw materials
into industrial processes.

Introduction SRI

Logical Framework

Global

Countries

Component

Outcome
1 Policy

An adequate policy and legislative framework enables the
implementation of a sustainable e-waste management
system.

2 Normative

Normative requirements and performance measure ensure a
level playing field.

3 Business

Optimized and sustainable value chains and skilled businesses
advance the professionalization of the recycling industry.

4 Problematic
Fractions

Locally adapted concepts provide solutions for the safe
treatment of problematic waste fractions.

5 International
Exchange

SRI concepts and methods are strengthened in exchange with
the international community of practice and have
proliferated as global public goods.

Introduction SRI
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Egypt

Highlights SRI Phase I
u

The constitution of a National Take-Back Committee under
the leadership of MCIT by a ministerial decree. Institutional
platform taking ownership for the management of e-waste in
the country.

u

The development of technical standards and the training of
auditors

u

The verbal commitment by the Egyptian government to cover
the costs of collection and safe recycling for all government
generated e-waste.

u

The incubation of 4 entrepreneurial ventures through the eKhorda program, contributing to the development of the ewaste management ecosystem in the country.

Egypt

Key Challenges
u

The development of a national policy and legislation on ewaste management

u

Ensuring the enforcement and follow-up of the accreditation
process

u

Identifying an adapted financial model beyond the
governments voluntary commitment to cover collection and
recycling costs for government generated e-waste.

u

Ensure the continued capacity building in the field of
recycling and the development of the e-waste management
ecosystem.

u

The scaling-up of best practice to the private sector and
households

Egypt

Outcome

Planned activities

Sector
public

Policy

Normative

Business

Problematic
Fractions

development of a national e-waste policy, including a roadmap
and a monitoring concept for the political adoption

x

supporting the implementation with guidelines and technical
recommendations

x

Expand normative requirements for the entire recycling chain,
test them and prepare for their legal adoption

x

private

Support recycler to meet requirements through guidelines and
trainings

x

Expand auditing capacity to the private sector

x

Update and embed training curriculum from phase in existing
framework, hosted by a local technical institution (ITI, NTI).

x

continuation of the Youth Incubator Hub (E-Khorda II Programme)
and the Accelerator Programme

x

Setup of pilot take back program in collaboration with
Technology Parks

x

x

In coordination with UNDP/GEF programme and in synergy with
other SRI countries

x

x

Ghana

Ghana

Highlights SRI Phase I
u

Improvement plans and regular follow-up audits for all used lead
acid battery recycling facilities in Ghana.

u

Plastic recyclers started to use e-waste plastics for the production
of anaerobic digestion tanks.

u

Informal sectors in Sunyani and Koforidua formed associations.

u

Technical Guidelines on Environmentally Sound E-Waste Management
u

Now mandatory for all e-waste recyclers in Ghana

u

Enables small scale collectors to formalize

Ghana

Key Challenges
u

Despite rapid policy development, implementation and coherency
widely unclear. No common vision amongst stakeholders on how ewaste management should look like.

u

Producers & importer landscape is highly fragmented (how to get a
hold of the “producers” of the planned Extended Producer
Responsibility Scheme?)

u

Still no convincing business case for sound e-waste recycling
(informal recycling still more profitable).

u

Apart from e-waste, authorities, industries and society are
challenged with various other waste problems (car tyre burning,
highly polluting steel smelters…).

Ghana

Strategy & Focus for Phase II
Outcome 1: Policy & legislative framework
u

Focus on implementation & dissemination of existing regulations

u

Support the development of the National E-Waste Policy

u

Support of stakeholder validated e-waste EPR framework (product specific guidelines)

u

Work on recycling targets upon demand (e.g. in the framework of disbursing of funds from Act
917 → what qualitative and quantitative targets shall be met when fund money is disbursed?

Outcome 2: Normative requirements and performance measure
u

Development of normative requirements for hazardous fractions

u

Development of standard operating procedures (SOPs) for the normative requirements

u

Training of EPA auditors and 3rd party auditors by EMPA

u

Development of auditing protocols, pilot testing etc. also with support by EMPA

Ghana

Outcome 3: Business optimization & value chains
u

Training program over whole project duration (development with local institution, first
conduct, training material, handover)

u

Focus on “real training” (incl. B2B training) → trainees have to jointly manage a given volume
of a defined e-waste type

u

Develop business models that fit to the National E-Waste Management Scheme

u

Continue the support of scrap dealers associations (e.g. Kumasi, Koforidua …)

Outcome 4: Solutions for hazardous fractions
u

Select on defined waste fractions: Key candidates are lead-acid batteries, e-waste plastics, car
tires and e-waste glass

u

Baseline studies on each fraction: How is it currently managed in Ghana? What options are
available and applicable? Technical & economical issues….

u

Develop & test solutions (e.g. in context of “real trainings”)

u

Lead-acid battery recycling facilities: Update of situation and development of health
monitoring (this is a basic requirement for such facilities and not yet available in Ghana)

Ghana

Key Challenge
u

Implementation & Roll out of solutions for sustainable recycling of e-waste in Ghana

Key Intervention Strategy
u

Creating favorable economic and regulatory framework conditions for sustainable e-waste
recycling in Ghana

Colombia

Colombia

Key achievements SRI Phase I
u

Support in the development of a National Policy on WEEE management

u

Development of a practical Guide for the systemic design of WEEE
management policies in developing countries

u

Train-the-trainers training with the participation of trainers from SENA
and technical staff from WEEE

u

10 pilot audits of WEEE recycling companies based on the European
standard EN 50625-1:2014

u

Support in the Creation of the Association of WEEE Recyclers

u

Support of ICONTEC in the development of a national recycling standard
based on the European standard EN 50625-1:2014 and in a standard
based on the ISO/IWA 19 Guidance Principles

u

Study tour to Switzerland and Austria

u

Facilitation of potential technology cooperation between the Swiss
WEEE recycling company Immark Ltd. and recycling companies in
Colombia

Colombia

Key Challenges
u

Implementation of the National Policy on WEEE management

u

Roll-out of the national standard and assurance of a level playing
field

u

Set-up of an auditing scheme

u

Inclusive recycling: How to improve and integrate informal WEEE
recycling activities?

u

Transfer of WEEE knowledge into the regions and the regional
authorities

u

Proper handling and disposal of critical fractions

Colombia
Outcome

Planned activities

Sector
public

Policy
(MADS)

Normative

Business

Problematic
Fractions

private

Development and implementation of a virtual Course on WEEE
management

X

Support in the organization of two national WEEE conferences

X

X

Raising public awareness and education: development of WEEE related
content for the website and development of public awareness and
educational material)

X

X

Support the roll-out of the National WEEE standard

X

Support the development and establishment of a auditing Scheme for
WEEE recycling companies

X

Development of a strategy on how to address the informal sector

X

X

Strengthening of the national association of WEEE reyclers (ACORAEE)

X

Diffusion of the ISO/IWA Guidance Principles and support the integration
into the audting scheme of WEEE recycling companies

X

Local adaptation of international documents on the identification of
relevant problematic fractions

X

X

Implementation of local pilots for problematic fractions

X

X

Colombia

Ensure sustainability of actions
Achievements of e-waste program LAC and SRI phase 1:
u

Key elements for a sustainable WEEE management in Colombia have been established in the
last 10 years and have put Colombia in a leadership position in Latin-America

u

Policy and legal framework promulgated by the Colombian government set the conditions for
Extended Producer Responsibility based take-back schemes and formal recycling operations

Aim for SRI phase 2:
u

Support the consolidation of the achievements of the Colombian WEEE management

u

Activities focus on strengthening existing efforts rather than entering into new fields of
activities

Recycling initiatives

Key strategies for SRI II
Focus
Egypt

The Government providing a successful business
role model for safe recycling eco-system.

Ghana

Creating favorable economic and regulatory
framework conditions for sustainable e-waste
recycling in Ghana

Colombia

Supporting the implementation of the national
e-waste policy in close collaboration with the
government and the industry.

Policy

Normative

Business

Problematic
Fractions

Knowledge component

Sustainability metrics to measure impacts an changes

Sustainability metrics to measure impacts an changes

Introduction and objectives

To measure is to know.
If you can’t measure, you cannot
improve it.
Lord Kelvin

Measuring and monitoring of induced changes
u

Metrics and methods are available and employed to support SRI activities and to measure and
monitor induced changes. In addition, they will observe and assess the progress and impacts of
the SRI programme.

u

A roadmap (2019-2023) for regular tracking of performance is produced.

u

Metrics will be based on the Life Cycle Assessment method.

u

The baseline is the starting point.

Roadmap for measuring improvement and inducing changes

Metric values (year ‘1’)

…measuring after 12 months…

Who

Review

Communication

What

Roadmap

Induced changes

How

…LCA based
methods

Baseline (metrics
values in year ‘0’)
Benchmar …comparing with average
ks
best references

Improvment

Target path

Target

Component A of SRI (1st phase) – Life Cycle Inventories
Summary of outcomes and application to ‘worst practices’ in metal recovery
23 October 2019
WRF 2019, WS 6: the Sustainable Recycling Industries (SRI) project

Carl Vadenbo, project manager
ecoinvent Association

The ecoinvent Association
• A not-for-profit organisation founded by five Swiss federal research institutes
• Publishes the ecoinvent database for life cycle inventory (LCI) data
• The ecoinvent LCI database is a global background database with data on a
wide range of goods, processes, and services
ê Datasets represent average conditions on a (sub-)national or larger scope
ê Version 3.6 (Sept 2019) contains over 16’000 datasets for more than 3’000 products
ê Datasets for up to 140 countries
ê Released annually

Trust in Transparency!
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The Sustainable Recycling Industries (SRI)
programme
• An initiative funded by the Swiss State Secretariat for
Economic Affairs, SECO; duration 2014-2018
• Implemented through three connected components:

funded by:

A. Life Cycle Inventories (lead: ecoinvent Association)
B. Recycling Initiatives (lead: EMPA)
C. SRI Roundtable (lead: WRF)

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

Trust in Transparency!
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Objectives of the SRI-LCI component
• to build capacity for life cycle-based sustainability assessments and
metrics in Latin America (Brazil, Colombia, Peru), sub-Saharan Africa
(South Africa), and South Asia (India)
• to support local stakeholders in collecting and publishing
LCI data for industrial and agricultural activities
• to foster the formation of competence
networks among local experts and stakeholders

Trust in Transparency!
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The outputs of SRI-LCI in numbers
• Over 100 workshops organized/supported
ê Introduction to life cycle assessment (LCA)
ê State-of-the-art methods and tools
ê Collection and review of data for science-based methods

• More than 1’500 training participants
ê Training documents, guidelines, videos, etc. online

• 25 data collection projects (30+ partners)
ê Over 1’700 inventory datasets generated

• Several tools for data entry and inventory generation
• All generated data freely available
https://www.ecoinvent.org/about/projects/sri-project/sri-project.html
Trust in Transparency!

35

SRI-LCI data in the ecoinvent database
• Version 3.6 (Sept 2019) includes SRI-LCI data and updates for:
ê agricultural crop production and animal husbandry,
fishery, and forestry
ê construction materials
ê electricity generation
ê mining and metals
ê petroleum refinery
ê textiles production
ê tourism
ê waste (MSW) disposal; formal and informal
recycling of plastic scrap from WEEE
ê water supply

Trust in Transparency!
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Areas of application for SRI-LCI data
Supporting science-based targets in waste management
• Range of waste ‘treatment’ options available in ecoinvent
ê Municipal and hazardous waste incineration
ê Landfills (sanitary, unsanitary, inert and residual material)
ê Open burning / dumping
• Includes emissions of hazardous pollutants like dioxins

ê Tailings impoundment
ê Recycling, e.g., for metals and major plastics

• Disposal mixes provided for many countries and regions
• Several tools for waste- and technology-specific emissions
• SRI included quantitative assessment of ‘worst-’ vs. ‘good-practices’
for metal recovery

Trust in Transparency!
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‘Worst-practices’ in metal recovery
Starting point, goal and scope
• Study in collaboration between the ecoinvent Association and the WRF
• Well-understood that ‘worst-practices’ impact humans and environment
negatively, but scale and magnitude rarely quantified
• Three case studies conducted
ê Uncontrolled vs. controlled dismantling of end-of-life (EoL) refrigerators
ê Open burning of waste electrical and electronic cables
ê Open burning of end-of-life tyres (ELTs)

• Functional unit: 1 unit of average fridge dismantled / 1 kg of metal
recovered (waste cables and ELTs)
• Expected potential life cycle impact on the environment and on human
health estimated, but not from direct exposure of individuals!
Trust in Transparency!
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‘Worst-practices’ in metal recovery
Results – waste cables and end-of-life tyres

Open burning of…
climate change, total
toxicity, total
particulate matter formation
rest

Trust in Transparency!

waste
cables
5%
27%
67%
0%

EoL tyres
63%
22%
12%
3%
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‘Worst-practices’ in metal recovery
Findings and conclusions
• Improper dismantling of end-of-life refrigerators may eliminate
environmental gains of shifting to more energy efficient appliances
• Both manual and mechanical approaches for stripping cables offer
alternatives to open burning → less burdens, higher copper quality
• Mechanical shredding and grinding of ELT represents low-cost treatment
option able to eliminate most drawbacks of open burning

See also: International Organization for Standardization (ISO) IWA 19:2017
Guidance principles for the sustainable management of secondary metals;
Karcher et al. (2018) From Worst to Good Practices in Secondary Metals Recovery FACT SHEETS. WRF, St. Gallen.
Trust in Transparency!
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Thank you for your attention!

ecoinvent Association
www.ecoinvent.org

funded by:

Carl Vadenbo
project manager Mission Activities
vadenbo@ecoinvent.org

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

Areas of application for SRI-LCI data
Supporting science-based targets in waste management
Relevance of waste management and recovery of secondary resources:
• One of the most prominent and pressing downsides of economic development
in emerging economies
• True extent and impacts of current practices largely unknown
• Setting and meeting science-based targets requires
consistent and reliable data reflecting regional variations
• Local environmental degradation is also
induced through consumption globally

Trust in Transparency!
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‘Worst-practices’ in metal recovery
Method
• Functional unit: 1 unit of average fridge dismantled / 1 kg of metal recovered
• Simplified LCI models constructed for controlled/uncontrolled treatment processes
• Expected potential life cycle impact on the environment and on human health
estimated, but not from direct exposure of individuals!

Trust in Transparency!
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Worst-practices’ in metal recovery
Results – end-of-life refrigerators
• Controlled vs uncontrolled dismantling of EoL refrigerators; comparison of
global warming and ozone depletion impacts

Trust in Transparency!
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Worst-practices – LCIA results
ReCiPe Midpoint (H)
Life cycle inventory

Indicator

Unit

treatment of used
domestic
refrigerator,
controlled
dismantling

treatment of used
domestic refrigerator,
uncontrolled
dismantling

treatment of
waste, electrical
and electronic
cables, open
burning

treatment of
waste, pneumatic
tyres, open
burning

agricultural land occupation
climate change
fossil depletion
freshwater ecotoxicity
freshwater eutrophication
human toxicity
ionising radiation
marine ecotoxicity
marine eutrophication
metal depletion

ALOP
GWP100
FDP
FETPinf
FEP
HTPinf
IRP_HE
METPinf
MEP
MDP

m2a
kg CO2-Eq
kg oil-Eq
kg 1,4-DC.
kg P-Eq
kg 1,4-DC.
kg U235-Eq
kg 1,4-DC.
kg N-Eq
kg Fe-Eq

1.34E-02
1.46E+02
8.67E-03
4.98E-04
1.21E-05
1.43E+00
1.90E-03
4.20E-04
4.67E-05
5.04E-03

0.00E+00
6.61E+02
0.00E+00
0.00E+00
0.00E+00
8.01E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
1.45E+00
0.00E+00
1.17E-01
0.00E+00
1.71E+00
0.00E+00
6.58E-02
8.60E-04
0.00E+00

0.00E+00
1.72E+01
0.00E+00
3.87E-02
0.00E+00
2.35E+00
0.00E+00
4.13E-02
2.23E-02
0.00E+00

natural land transformation
ozone depletion
particulate matter formation
photochemical oxidant formation
terrestrial acidification
terrestrial ecotoxicity
urban land occupation
water depletion

NLTP
ODPinf
PMFP
POFP
TAP100
TETPinf
ULOP
WDP

m2
kg CFC-11.
kg PM10-Eq
kg NMVOC
kg SO2-Eq
kg 1,4-DC.
m2a
m3

5.47E-06
8.30E-03
1.05E-04
1.43E-04
2.54E-04
4.57E-06
5.75E-04
1.08E-04

0.00E+00
3.95E-02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
1.56E-01
8.86E-03
1.47E-03
9.23E-01
0.00E+00
0.00E+00

0.00E+00
0.00E+00
2.52E-02
9.32E-02
8.72E-02
7.37E-01
0.00E+00
0.00E+00

Trust in Transparency!
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Building on the SRI-LCI experience
Key outcomes and benefits
• Regionalized LCI data is now available as a key resource for
sustainability metrics
• Enhanced regional capacity for life cycle thinking, data
collection, database development, and sustainability assessments

funded by:

• Improved access to extensive networks of data providers and
LCA expertise in various world regions
• Local users can now quantify the benefits and impacts of their
actions or policies from a life cycle perspective

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

Trust in Transparency!
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Metrics to develop solutions for problematic fractions

Example: Cable burning
Baseline

Baseline:
Estimated volume of cables burnt today
Expected development with business as
usual

2.

Set target:
Reducing the volume of burnt cables:
-40% by 2021 / -80% by 2023

3.

SRI Activities:
Improvement of the situation compared
with business as usual

4.

Induced changes:
Amount of cables treated with best
practice in 2023 à achieved
Environmental & Social gains

Expected development with business as usual
Target path
Actual development with SRI

Impact

1.

2019

Time

2023

Life cycle based metrics

Manufacturing

Purchasing

Raw materials

Final-treatment
(metallurgical)

Use

Pre-treatment
(manual /mechanical)

Landfill
Collection

Example: Environmental LCA for cable burning vs. shredding/stripping

Worst practice: cable burning
Functional unit: 1kg of cables burnt
1.

Collection
Impacts due to transportation

2.

Treatment
Emissions to air & soil due to burning of
cable-plastic

3.

Manufacturing

Purchasing

Raw materials

Final-treatment
(metallurgical)

Use

Raw materials
Benefits of virgin copper substitution

Pre-treatment
(manual /mechanical)

Landfill
Collectio
n

Example: Environmental LCA for cable burning vs. shredding/stripping

Best practice: cable shredding/stripping
Functional unit: 1kg of cables shredded/stripped
1.

Collection
Impacts due to transportation

2.

Treatment
Energy consumption
Final disposal/processing of cable plastics

3.

Manufacturing

Purchasing

Raw materials

Final-treatment
(metallurgical)

Use

Raw materials
Benefits of virgin copper substitution
(Benefits of virgin plastic substitution)
Pre-treatment
(manual /mechanical)

Landfill
Collectio
n

Example: Social LCA for cable burning vs. shredding/stripping

Worst practice: cable burning
Functional unit: 1kg of cables burnt
1.

2.

3.

Collection
Child labour / Informality / generated income
etc. for transport
Treatment
Working conditions (exposure to hazardous
fumes) / child labour / informality etc.
Raw materials
Generated income / informality / corruption
etc.

Manufacturing

Purchasing

Raw materials

Final-treatment
(metallurgical)

Use

Pre-treatment
(manual /mechanical)

Landfill
Collectio
n

Example: Social LCA for cable burning vs. shredding/stripping

Best practice: cable shredding/stripping
Functional unit: 1kg of cables burnt
1.

2.

3.

Collection
Child labour / Informality / generated income
etc. for transport
Treatment
Improved working conditions / child labour /
(in)-formality
Raw materials
Increased generated income / (in)-formality /
corruption etc.

Manufacturing

Purchasing

Raw materials

Final-treatment
(metallurgical)

Use

Pre-treatment
(manual /mechanical)

Landfill
Collectio
n

Discussion

Limits and opportunities of sustainability metrics to measure positive impacts

Opportunities

Limits

Thank you
23 October 2019, Geneva

