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UNFC & Anthropogenic Resources

United Nations Framework Classification for Resources

sssss A global standard for communicating recoverable

United Nations Framework
Classification for Resources

quantities based on the maturity level of the recovery

project

for all types of energy and materials

universally acceptable

internationally applicable




UNFC & Anthropogenic Resources
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UNFC & Anthropogenic Resources
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UNFC & Anthropogenic Resources

Application of UNFC to anthropogenic resources in Europe
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* Case studies completed and published

before 2022

Targeted material sources:

Number of case studies
0 1 2

Magnets

MSW in landfill

Slags and ashes

Extractive industry residues (tailings)
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FutuRaM project: Overview

* Horizon Europe, Research & Innovation
project

* 4 years duration (started June 2022)

Future availability

B ~ unrd|| * 29 partners from 11 countries

raw materials




The FutuRaM project: Overview

Develop knowledge on the availability and
recoverability of SRMs within the EU

special focus on CRM;

scenarios up to 2050.

Enable fact-based decision making for their
exploitation in the EU+4 and third countries

Future availability

of secondary .;:“ 52 through UNFC applied to SRM projects.

raw materials

Disseminate information via a Secondary
Raw Materials Knowledge Base




The FutuRaM project: Overview

Slags and Ashes




FutuRaM & UNFC: Roadmap

Develop of a consistent procedure to assess
and classify SRM recoverability

in line with the UNFC Draft reporting standard for
.: the attention of the
UNECE EGRM :
Initial phase Use case studies to test, ﬁ

further develop, validate and
demonstrate the procedure in line with the UNFC




FutuRaM & UNFC: Case Studies
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FutuRaM & UNFC: Case Studies

Status of case studies

Application of UNFC to anthropogenic resources in Europe
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FutuRaM & UNFC: Swiss Case Study

Embedded Electronics in Vehicles — a national case study

Dynamic mass flow
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FutuRaM & UNFC: Swiss Case Study

Sold or
used production
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FutuRaM & UNFC: Swiss Case Study
- dMFA Module

Goal
* Quantify mass flows of EoL cars, EED

and CRMsY in Switzerland B
2 Dy
B
Methodology: S
. . C
* Dynamic mass flow analysis (dMFA) e
P
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FutuRaM & UNFC: Swiss Case Study
- dMFA Module

Category Definition

Product quantity associated with a
G1 project that can be estimated with
a high level of confidence

Product quantity associated with a
G2 project that can be estimated with
a moderate level of confidence.

Product quantity associated with a
G3 project that can be estimated with
a low level of confidence.

Nd

Mass of Nd and Dy [tons]

Product quantity associated with a
prospective project, estimated, or
postulated primarily on indirect
evidence

G4

2020
2022
2024
2026
2028
2030
2032
2034

2036
2038
2040
2042
2044
2046
2048
2050
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FutuRaM & UNFC: Swiss Case Study

LCA Module

Goal Benefits
* Assess environmental impacts and
benefits of separate EED recycling

Methodology:
e Life Cycle Assessment (LCA)

Outcomes:

e Separate EED recycling leads to an L I I l I
overall environmental benefit for |

_ mpacts
headlights, actuators and controllers

Environmental Impacts

Headlights Headlights Actuators Actuators Controllers Controllers Cables Cables EED
Baseline EED Baseline EED Baseline EED Baseline  Recycling
Recycling Recycling Recycling
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FutuRaM & UNFC: Swiss Case Study

LCA Module

Category Definition

Benefits

Development and operation are
El confirmed to be environmentally-
socially- economically viable.

Development and operation are
expected to become

E2 environmentally- socially-
economically viable in the
foreseeable future.

Development and operation are not
expected to become
environmentally- socially-
economically viable in the
foreseeable future or evaluation is Impacts

at too early d Stage to determlne Headlights Headlights Actuators Actuators Controllers Controllers Cables Cables EED

environmental_socioeconomic Baseline EED Baseline EED Baseline EED Baseline  Recycling
. . Recycling Recycling Recycling
viability.

Environmental Impacts

E3
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FutuRaM & UNFC: Challenges and Outlook

Assessing the socio-economic viability and technical feasibility of
materials recovery including

the identification of relevant factors;

the determination of appropriate quantification methods,

in particular also for the regional / national level.

Translation into UNFC categories (e.g. E2) and UNFC classes (i.e.
project maturity)

Consistent and standardized assessment and classification
procedures
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FutuRaM & UNFC: Challenges and Outlook

Develop of a consistent procedure to assess
and classify SRM recoverability

in line with the UNFC Draft reporting standard for
= the attention of the
UNECE EGRM :
Initial phase Use case studies to test, ﬁ

further develop, validate and
demonstrate the procedure in line with the UNFC

= next update on UNFC-related activities in the FutuRaM project

at Resource Management Week in Geneva, April 25 -28, 2023

19



Thank you for your attention!

Patrick Wager
Head of Laboratory
Empa

St. Gallen, Switzerland

Futu

patrick.waeger@empa.ch

Future availability
of secondary
raw materials

@ Empa
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